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INTRODUCTION, 


fhe Eighth Annual Report of the Commissioner, of Labor, the 
report for the year 1892, presented the results of an investigation 
undertaken pursuant to an act of Congress directing ‘‘the investiga- 
tion of, and report upon, the various industrial-school systems, and 
also technical-school systems, of the United States and foreign coun- 
tries.” The terms of the act were construed to include the systems of 
manual training, of apprenticeship, and of technical instruction in 
vogue in the several classes of special schools, as well as the public 
schools, at home and abroad. The object kept steadily in view 
throughout the inquiry was to compare foreign systems of industrial 
education with our own, and by this means to obtain from the older 
civilization of Europe some useful hints for the improvement of 
American schools, but above all the purpose was to ascertain the pre- 
cise effects of manual and technical training upon local and national 
industries, upon the pupil, upon the quality of his work, his capacity 
for wage-earning, his value to his employer, etc. 

In pursuance of this plan, the report gaye for the United States and 
each principal European country, first, a general survey of the system 
of industrial schools with reference to their organization and adminis- 
tration and the relation of the various classes of schools to each other 
and to the industries of the country, and, second, a description of 
the leading individual schools, showing their aims, equipment, and 
management, courses and methods of instruction, and statistical 
details. Besides this material, which formed the bulk of the report, 
the results of special original investigations were given and discussed 
at some length in chapters on the kindergarten in relation to manual 
training, manual training in conjunction with book work, manual 
training and trade instruction in reformatories, and the effect of 
industrial education upon the individual. 

In the ten years that have elapsed since this investigation and the 
publication of the report many changes have taken place in the 
schools for industrial education. The courses in the older schools 
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have been modified and developed along the lines determined by the 
experience of their earlier years, and new schools have been estab- 
lished with all the advantages gained from the experiments of the 
pioneer institutions and a study of the best foreign schools. The 
period of depression through which the industries of the country have 
recently passed has made the business interests keenly alive to the 
need of providing foreign outlets for surplus products, and the swift 
expansion of American industries and foreign trade has more than ever 
before brought American manufactures into competition with foreign 
goods and led to a desire to study the methods of foreign competitors. 
Special trade and technical schools have been judged both in this 
country and abroad as most efficient means for promoting the 
growth of industries and the improvement of the product. Manufac- 
turers everywhere are turning to the subject of industrial education, 
no longer with any question as to its value, but merely as to the best 
means and methods. From manufacturers, from workmen, and from 
educators inquiries have come to this Department for fresh informa- 
tion in regard to trade and technical schools, for details in regard to 
the newer schools, for facts in regard to the present status of the 
old schools, for the methods employed in foreign schools, and for the 
results obtained. Thus it has seemed that both the progress of ten 
years and the strong interest of manufacturer and workman alike 
urged a fresh investigation and a report of the best and latest in the 
line of trade and technical education at home and abroad. 

This report differs in several important particulars from that of ten 
years ago. In the earlier report industrial education was considered 
in the broadest sense. Considerable space was devoted to manual 
training, then just becoming firmly established in the public schools. 
The agricultural colleges and the institutes of technology were also 
included, as representing the earliest schools with an industrial tend- 
ency, although both classes are perhaps largely in the category with 
colleges and professional schools. In the present report, only indus- 
trial schools, properly so called, have been studied, and the classes of 
schools just mentioned have been omitted from any detailed treatment. 
Manual training seems to have made for itself a permanent place in 
the public-school work, not as a means of teaching trades or even the 
elements of any trade, but as an educative study in the same way as 
drawing, which preceded it in the public schools only a few years, or 
any bookwork of the school course. The schools of technology have 
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been entirely omitted. Their graduates, it is true, go into many 
industries, but the school training is specialized in purely scientific 
rather than in industrial lines. The agricultural colleges have devel- 
oped, to a large extent, in the same direction as the technological 
schools, although all of them offer courses of college grade on agricul- 
tural lines. The rule was adhered to of considering no course of 
instruction which led to a degree. A somewhat recent development 
in connection with agricultural colleges—the dairy school—has been 
described at some length in this report. It represents one of the most 
notably successful efforts to benefit an industry by the application of 
scientific knowledge to its processes. 

In the present investigation, as in the earlier one, it has been the 
purpose to present outlines of the systems in use in European coun- 
tries and details of typical trade and technical schools of each class, 
showing especially such facts as the aim of the school, equipment as to 
grounds, buildings, laboratories and workshops, machinery and tools, 
etc., endowment, costs, method of management and maintenance, 
instructors, courses and methods of instruction, number of pupils, 
number of graduates, etc. Special inquiries, also, were directed to 
securing suggestions as to the improvement of the instruction in the 
schools investigated, and to ascertaining the influence of the schools 
upon the pupils, upon apprenticeship, and upon any industries, as well 
as the attitude of employers, of school graduates, and of labor unions 
toward industrial education. 

Having indicated some of the schools which have been passed over 
in making this investigation, it will be necessary to indicate the classes 
of schools which have been considered as industrial, properly so called, 
and included in this report. It should be said, however, at the outset 
that usage in regard to such terms as manual training schools, trade 
schools, and technical schools is far from uniform. It will be the pur- 
pose here merely to indicate in a general way the characteristics of the 
several classes of schools. 

In general, the schools included in this report are of three classes, 
namely, trade schools, technical schools, and schools of industrial 
drawing and design. 

In the trade school in its simplest form the instruction is confined 
entirely or chiefly to the workshop, and consists in perfecting the pupil 
in the practice of the manipulations and operations of skilled workmen 
at particular trades. These schools differ according as the practice 
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work extends over a longer or shorter period and as more or less 
explanation and instruction in scientific principles are added to give a 
thorough understanding of the practice work. They are apprentice- 
ship schools, and usually claim to graduate apprentices fully equipped 
except as to speed, it being generally considered that this is better 
acquired under ordinary working conditions in the trade. 

The sole or primary aim of the trade school is to give the pupil a 
thorough practical knowledge of some handicraft. Incidentally much 
general information may be imparted in connection with the trade 
instruction, especially in drawing, mathematics, and scientific branches, 
but always in direct application to the work of the trade. Thus the 
trade school is clearly distinguished from the manual-training school 
where instruction is given in various kinds of tool work as an educa- 
tional discipline. The difference may be illustrated by contrasting the 
course pursued in the New York Trade School, for example, with 
that in the St. Louis Manual-Training School and in the public manual- 
training high schools. In the one, the course is of short duration, and 
is limited to a severe drill in the theory and practice of a trade. The 
course in the others lasts three or four years, comprising high-school 
studies with manual practice in wood and iron work as a coordinate 
branch of education. 

in some of the newer American trade schools, the Williamson School 
near Philadelphia and the two San Francisco trade schools, for instance, 
we have a new type of school. The practice in the operations of the 
trade has been extended over four years and the theoretical instruction 
covers substantially the same subjects as that in the manual-training 
high schools with special adaptation in the last half of the course to the 
particular trade which the pupil is learning. The aim of these schools 
is to give their graduates a much broader educational,foundation to 
the trade than is possible in the short courses of the New York Trade 
School, The pupil is taught not only hew to perform every opera- 
tion expected of a skilled workman in the trade, but to understand 
thoroughly the scientific principles involved in each operation. Such 
training is expected to insure rapid advancement beyond the grade of 
journeyman. 

Training in trade schools in the United States is intended to supply 
the place of the old-time apprenticeship, which has nearly disap- 
peared under the conditions of present day industry. The trade-school 
graduates in many cases are able to begin work at the trade at 
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wages but slightly less than those of the practiced journeyman, and 
after a little experience receive full journeymen’s wages. 

The courses of instruction in most American trade schools have been 
arranged to train pupils in the shortest possible time to become wage- 
earners at the trade. This has been the result of the demands of both 
pupil and parent; the teachers and the employers are practically a unit in 
urging longer school preparation. In the foreign schools, on the other 
hand, longer and more detailed courses are the rule. This has been 
largely due to the restraining influence ‘of the labor unions and their 
Insistence upon the full period of apprenticeship. As the American 
schools grow in resources and pupils the tendency is to lengthen and 
improve the courses. , 

In the technical school in its simplest form the instruction is limited 
entirely or chiefiy to the school room or the laboratory, and consists 
in only sueb use of tools and machines by the instructor as will clearly 
illustrate the application of the theoretical and scientifie teaching to 
the particular trades. Many such schools make no provision for the 
use of tools or machines on the part of the pupil. Others introduce 
a good deal of such practice that the pupil may acquire a familiarity 
with all the processes of the trade. But the important distinction is 
that the seheol is supplementary to the work at the trade. The 
courses are arranged to provide theoretical and scientific instruction 
adapted for apprentices and workmen already at work at their trades. 
The purpose is to give the workman an understanding of the scientific 
principles involved in the work that he may be called upon to do at 
his trade and to inerease his intelligence generally. 

Most of the schools of this class are evening schools. Good exam- 
ples of schools offering such instruction in this country are the school 
of Hoe & Co., the printing press manufacturers, Drexel and Spring 
Garden institutes, Rochester Atheneum, the Young Men’s Christian 
Association schools, and the correspondence schools. In England this 
is the favorite type of instruction. Most of the instruction in the schools 
known there as polytechnics and technical schools is of this character. 
These English schools are officially regarded as wholly technical and 
as in no case taking the place of apprenticeship, the teaching of the 
practice of trades being expressly forbidden by the act under which 
they came into being and under which they derive their support. 
The technical instruction is very highly specialized and the shopwork 
is to explain the scientific instruction, to enable the pupil to learn how 
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to do—but carefully refrains from giving sufficient practice to enable 
the pupil to acquire dexterity or in any manner do away with the 
necessity of a regular apprenticeship in the trade. In fact in nearly 
all these English schools only those who are at work in the trade 
already are permitted to receive the benefits of the instruction. This 
has been a necessary concession to organized labor. 

The influence of the English labor unions and the rigidity with which 
the would-be artisan is held in control will be appreciated when the 
length of apprenticeship—as much as seven years in some cases—Is com- 
pared with the preparation demanded in this country and the elasticity 
of even this requirement. For whilethree or four years’ apprenticeship 
is required here, it is not to be doubted that many attain to journey- 
men’s full wages without ever undergoing any such exacting service. 
This is rendered much easier by the facility with which the workman 
can move from place to place. But the length of the apprenticeship 
is not all the difference. During the long period of the English work- 
man’s apprenticeship very low wages are received, while in the United 
States the apprentice from the beginning earns a living wage. The 
greater number of opportunities open to the bright, ambitious boy 
in this country is in large part the cause of this great difference. 

In Germany also the private-shop apprenticeship with evening and 
Sunday instruction is favored. Education is compulsory up to the four- 
teenth year, but the great majority of the laboring classes begin work 
at this age. Tor the special purpose of continuing the instruction of 
the young workers after they are forced to enter the shops to earn a 
livelihood, the so-called continuation schools were created. They 
proved so well adapted to the needs of the workmen that they have 
been specialized for particular trades and have multiplied all’ over 
the Empire. ; 

As the length of the period of instruction in the trade school 
increases the amount of theoretical instruction is added to more and 
more. In the continental countries in many cases trade schools of 
very high grade are known as technical schools; in these, while a craft 
is taught, the scientific principles upon which it is grounded are also 
exhaustively studied and exemplified in their applications to art and 
industry. 

Such also are the American textile schools modeled on the older 
German textile schools. These schools, like those in Germany, repre- 
sent a direct effort on the part of the textile interests to foster a local 
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industry by the education of the workmen in art and science as 
applicable to manufacture. They represent, too, the most important 
instances in this country where trade schools have received the assist- 
ance of the State and the municipality. These textile schools are all 
trade schools, but in their longer courses, extending over four years 
in the day school, the most thorough scientifie and technical instruc- 
tion is given. 

In the schools of industrial drawing and design general instruction 
is given in freeband and mechanical drawing and in design applied 
to various industries. In the best of these courses a good deal of 
attention is given in the latter part of the course to the study of the 
processes of manufacture that the designer may understand the prac- 
tical requirements of each particular product. Much practical good 
has already resulted from this kind of instruction, especially in cotton 
and woolen manufacturing. 

Many of the American schools show the influence of European 
example, and the modifications and improvements have been notable. 
Manual training has long been in general use in European schools, 
but the manual-training high school is a distinct American type. The 
New York Trade School, too, has no European prototype, though 
the institution was established after careful study of foreign experi- 
ence. No European school offers short trade courses of so distinctly 
practical a character. Doubtless the influence of the trade unions 
would be too strongly against courses so short. England has no trade 
schools in the sense of schools of apprenticeship. The so-called con- 
tinuation school, so common in Germany for many years, represents 
a kind of instruction the need of which seems to be much felt just at 
present. The success of the Young Men’s Christian Association 
classes and the rapid growth of the correspondence schools seem to be 
proof of this. Instruction of this character has been carried on by 
several notable schools for many years—for example, Spring Garden 
Institute of Philadelphia and the General Society of Mechanics and 
Tradesmen of New York. 

The fact must not be overlooked that the mode of educational 
organization in European countries differs radically from that in the 
United States. In several continental countries, for example, a com- 
plete system of industrial education, from the kindergarten and 
manual training up through trade and technical schools to the higher 
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engineering and scientific institutions, is established by law and sub- 
sidized and administered by the State. With us, on the contrary, 
there is not only no such complete system, but there are, with the 
exception of a few recently established schools, no schools of an 
industrial character receiving governmental aid. Where public man- 
ual training schools have been established, the work has been done 
by municipal boards or by private enterprise. Hence there is no 
uniform system of manual training nor does any one of the manual 
training schools have any relation to any trade or technical school. 

In spite of this there are several incorporated manual training 
schools in the United States, and a number of public manual training 
high schools of the same character, which surpass anything of the 
kind to be found abroad. In these something more is taught than 
the use of mere hand tools. Machine tools for wood and metal work 
abound, and the colossal mechanical appliances for testing: the strength 
of materials, etc., seen in some of the schools, dwarf into insignificance 
the relatively meager equipment of the foreign schools of this class. 

In respect to trade and technical schools of the best class, the con- 
ditions are, with a few exceptions, quite the reverse. The thorough- 
ness of their courses is proverbial, and the specialization of their 
training comprehends the minutest details. The German Puchsehiule, 
where a single specialty is taught—upholstering, for example—turns 
out, at the end of the course, a thoroughly competent workman. The 
dyer who learns his art in the Crefeld laboratories is versed in all the 
subtile chemistry of colors; and from his knowledge of the ecomposi- 
tion of fabries understands, to the fraction of a pfennig, the cost of 
dyeing a given number of yards blue or yellow. 

A like thoroughness characterizes the instruction given in the horo- 
logical schoois at Besancon, Geneva, and Coventry—ereat centers of 
the watchmaking industry. It is a marked feature, also, of the trade 
schools of tailoring, dressmaking, and artificial flower making in 
France, Belgium, and Switzerland; of the Austrian wood-carving 
and cabinetmaking schools; of the German schools for locksmiths 
and horseshoers; and even of the fishing schools of the Scandinavian 
peninsula. 

A few of the trade and technical schools of the United States take 
rank with their European prototypes. Of these, the New York 
Trade School, the Williamson and the San Francisco trade schools, 
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Drexel and Pratt institutes, the textile schools, and the New York 
Institute for Artist-Artisans are examples, and the number is yearly 
increasing. But the most of our schools of this class are inferior, 
in respect to the fullness and completeness of their teaching, to the 
foreign models. Of many, it is true, it may be said that the courses 
are as thorough and as long as the circumstances of the persons for 
whom they are arranged will permit. The schools niust develop 
both supply and demand side by side. 

In considering the subject of the present status of industrial educa- 
tion in the succeeding chapters, no attempt has been made to take a 
census of the various institutions in this and other countries in which 
trade and technical instruction in any form constitutes a feature. At 
the present time the number of institutions equipped for such train- 
ing is of no great consequence. It is rather the organization and 
methods of representative schools that are something more than 
experiments that we wish to know. ‘The chief object, therefore, has 
been to draw from original and other sources the facts which should 
most clearly show the actual progress that has been made in trade 
and technical schools, and their influence upon industry and the indi- 
vidual. Only those sources which are considered authentic have been 
used to supplement the original inquiries of the Department. 

When this investigation relating to trade and technical schools was 
first taken up the intention was to publish the results in the bimonthly 
Bulletin of the Department; but as it progressed it was found that the 
information to be obtained would make a report altogether too bulky 
for the Bulletin, hence a larger number of experts were employed than 
was originally intended, and the results of the inquiry are, therefore, 
made the subject of an annual report. 

In submitting this report, I wish to acknowledge the valuable sery- 
ices of Messrs. William F. Willoughby and Edward W. Bemis in 
connection with the collection and preparation of the data relating to 
foreign schools, and of Mr. G. W. W. Hanger, chief clerk, and 
Messrs. Chas. H. Verrill and G. A. Weber, all of whom have ren- 
dered most valuable aid in the preparation and editing of the material 
collected. 

Carrotu D, Wricut, 
Comméssioner. 
DEPARTMENT OF Lazor, 
Washington, D. C., August 1, 1902. 
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CHAPTER I. ; 
TRADE AND TECHNICAL EDUCATION IN THE UNITED STATES. 
INTRODUCTION. 


In looking for the beginnings of education of an industrial character 
in the United States, attention must be directed to the early efforts of 
the institutes of technology. These schools, to be sure, are primarily 
schools of science and engineering of collegiate grade, but their con- 
tribution to the extraordinary industrial progress of the past quarter 
of a century, both directly and through their influence upon scientific 
instruction in the colleges of the country, has been very large. 
Although the earliest of these schools, Rensselaer Polytechnic Insti- 
tute, was established in 1824, the period of their real activity began 
immediately following the close of the civil war. The Massachusetts 
Institute of Technology opened its doors in 1865, and was followed in 
1868 by the Worcester Polytechnic Institute, in 1866 by Lehigh Uni- 
versity, and in 1871 by the Stevens Institute of Technology. Since then 
many other institutions of like character have been established, and 
the attendance of students pursuing scientific and engineering courses 
oi this grade has grown to large proportions. 

Scientific education received a decided impetus in the passage of the 
land-grant act of July 2, 1862. The colleges of agriculture and the 
mechanic arts inthe several States, numbering about 60, founded from 
time to time under this act or complying with its terms, have received 
from the General Government under this act in the aggregate more 
than $16,060,000. These institutions have applied themselves to a 
great extent to the promotion of agricultural education. In several 
instances, however, the benefit of the grant has gone to institutions 
almost exclusively scientific or technological, while in many cases 
courses of sucha character were established side by side with the agri- 
cultural courses. In most cases the industrial results of the work of 
these schools, except in the agricultural courses, have been, as in the 
institutes of technology, indirect rather than strictly industrial. 

The agricultural tendency of these schools was givena fresh impetus 
by the act of March 2, 1887, by which the sum of $15,000 per annum 
went to each State for the establishment and maintenance of agricul- 
tural experiment stations connected with the colleges founded under 
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the land-grant act. Further governmental support was given the work 
of these schools by the act of August 30, 1890, under which $15,900 
was voted to each State, this sum to be increased by $1,000 each year 
for ten years, after which the annual aid was fixed at $25,000. The 
act stipulated that this money should ‘‘be applied only to instruction 
in agriculture, the mechanic arts, the English language, and the 
various branches of mathematical, physical, natural, and economic 
science, with special reference to their applications in the industries 
of life.” 

These institutions have in recent years greatly extended their work, | 
not only in agricultural but in the South in industrial lines. The dairy 
courses established in Wisconsin, Minnesota, and Iowa, in 1891, and 
later in a number of other States have proved remarkably successful. 
Short winter courses in agriculture for the farmers have been a recent 
development, and the correspondence courses for farmers, a successful 
experiment initiated by the agricultural department of Cornell Univer- 
sity, is the latest. 

Some of the agricultural colleges now offer instruction professedly 
of an industrial character and not of a grade leading to a degree. In 
the colored Agricultural and Mechanical College, Greensboro, N. C., 
which will serve as the example for a number in the South, there are 
three departments: Department of agriculture and chemistry, depart- 
ment of mechanical engineering and architecture, and department of 
mechanics. In the department of mechanics the leading mechanical 
trades are taught in four-year courses. During the first two years of 
the course the time is largely devoted to shopwork at the chosen 
trade, supplemented by drawing, elementary mathematics, and science. 
In the last two years advanced work at the trade follows, with general 
shop training and instruction in advanced mathematics and science. 
Similar courses are offered ina number of the Southern institutions. 

Another Southern institution, Clemson College, in South Carolina, 
added a textile department in 1898 and erected a building and equipped 
it with a full line of cotton-mill machinery for illustrating the manu- 
facture of yarns and woven fabrics of all descriptions. Courses in 
varding, Spinning, weaving, dyeing, designing, etc., are offered. A 
similar department was established in 1899 at the North Carolina Col- 
lege of Agriculture and Mechanical Arts, and in 1900 at the Mississippi 
Agricultural and Mechanical College. 

A number of schools of art had long existed and some instruction 
in industrial drawing and design had been given in connection with 
the art courses. 

No schools of an industrial character or even with instruction of 
an industrial tendency, other than the classes of schools already 
mentioned, were in existence up to 1870. That year was notable as 
marking the introduction of industrial drawing into the schools of 
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Massachusetts. The exhibit of the work in drawing of the Boston 
public schools and of the Massachusetts Normal Art School at the 
Centennial in 1876 attracted wide attention to the advantages of such 
training. The work of the pupils of the Russian schools in metal and 
of the Swiss schools in wood (sloid) at the same time drew the atten- 
tion of educators to the educational possibilities of manual training. 

The extension of drawing in the public schools has steadily gone on 
since that time so that it is now a generally required study in the 
larger towns and cities of the country. In 1890 the Massachusetts 
State Board of Education reported that industrial drawing was taught 
in the public schools in 201 out of the 351 cities and towns of the 
State. According to the law enacted in 1898 every Massachusetts 
town and city must give instruction in drawing in its public schools, 
and any town or city may, and every town and city of 10,000 or more 
inhabitants must, maintain evening schools for the instruction of per- 
sons over 14 years of age in industrial drawing, both freehand and 
mechanical (among other studies). 

Manual training followed close upon drawing in its extension in 
the public schools. As early as 1870 instruction in sewing was 
obligatory in every public girls’ school in Boston. Manual train- 
ing in the form of typesetting was offered to the boys and girls 
of the Jamestown, N. Y., public schools in 1874 as an experiment. 
The Centennial exhibits of foreign work, as has been said, attracted 
marked attention to the possibilities of manual training, and sporadie 
experiments followed in a number of cities. Progtess at first was 
slow. Difficulties were experienced in raising funds, securing equip- 
ment, providing places for instruction, etc.; but the work went stead- 
ily forward. Wherever the experiment was tried the training soon 
became a part of the public-school instruction. In 1890, according to 
the Report of the Commissioner of Education for 1899-1900, manual 
training was offered in the public schools in 37 cities and towns of 
8,000 population or over. In 1894 this number had increased to 95; 
in 1896 the number was 121, and in 1900 the total number was 169. 
Massachusetts now requires that ‘‘every town and city of 20,000 or 
more inhabitants shall maintain as part of both its elementary and its 
high-school system the teaching of manual training.” 

The character and extent of the manual training offered in the pub- 
lic schools of the country are diverse. In many places only the sim- 
ple exercises in drawing, woodworking, and sewing are introduced 
as electives in the grammar grades. In other schools one or all of 
these exercises are required of all the pupils; in other places much 
more complex courses have gradually been worked out; while in other 
places still, in the larger cities, the manual-training high school has 
been added, where alongside the literature, mathematics, and science 
of the ordinary high-school course four years’ manual practice is given 
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g, carpentry, wood turning, pattern making, cabinetwork, 
foundry work, forging, machine-shop work, ete. The public schools 
can not, as a rule, carry manual training much beyond the elementary 
exercises of drawing, woodworking, sewing, and cooking in the gram- 
mar grades. The expense of equipment and cost of maintenance 
forbid the further extension of the instruction, at least outside the 
larger cities. 

At the same time with the movement for industrial drawing and 
manual training in the public schools in Massachusetts arose a desire 
for more adequate provision for training in industrial design. The 
Lowell School of Practical Design, as a result, was established in 1872 
for instruction in textile design. In Philadelphia the School of Indus- 
trial Art followed in 1877; in Providence the Rhode island School of 
Design in 1878, and within more recent years a large number of others. 

An outgrowth of the Philadelphia school, and associated with it as 
a department, is the Textile School. This school was opened in 1883, 
and was one of the earliest American trade schools, and is still one of 
the best. It is notable as the earliest attempt to promote the interests 
of a manufacturing industry by means of industrial teaching, whether 
by State or individual support. The school was established and equip- 
ped by the manufacturers of Philadelphia, but the State of Pennsyl- 
vania has contributed liberally toward its support. So successful has 
been the work of the school that similar schools have recently been 
opened at Lowell, New Bedford, and Fall River, Mass., Atlanta, Ga., 
Raleigh, N. C., Clemson College, 5S. C., and in Mississippi. 

In trade education for the building and mechanical trades the New 
York Trade School was the pioneer, in 188i. Since then many schools 
have adopted its methods in a few courses in conjunction with their 
other work, but it still stands as the only school of its kind. The 
Williamson Free School of Mechanical Trades, opened in 1891 near 
Philadelphia, represents different methods—a four years’ course of 
theoretical and scientific instruction in connection with four years’ 
manual work in the school shops. San Francisco has two schools of 
the same type—one for the building trades and one for the mechan- 
ical trades. The success of all these schools has been marked from 
the first. 

In the South industrial training for the colored race has taken a 
special development. The slender resources of the schools and pupils, 
the ignorance of the people, and the needs of a country undeveloped 
industrially, altogether presented a peculiar problem. Hampton 
Institute, the pioneer school of the class, opened in 1868, attempted to 

olve the problem by teaching trades to the colored pupils. The 
pupils are allowed to pay a portion of the expenses of their schooling 
by working in the scheol shop and on the farm. The result has been 
from the first remarkably successful. A lJarge number of schools 
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employing the same methods have been established all over the South. 
The most notable of these is the school at Tuskegee, Ala., which has 
over 1,000 pupils. 

Among the oldest schools giving instruction for the benefit cither of 
industry or the workmen are those schools where drawing, mathe- 
matics, physics, etc., are taught to workmen in evening classes. 
In this country they have frequently been referred to as technical 
schools, and sometimes as continuation schocls, from their likeness to 
the German continuation schools. Although one of the oldest types, 
the appreciation of the need of such instruction on the part of work- 
manandemployer has within a few years given education of this class 
new life. Spring Garden Institute, Philadelphia, and the School of 
the General Society of Mechanics and Tradesmen, New York, the 
School of Hoe & Co., and the Newark Technical School are examples 
of the oider schools. Drexel Institute and the Rochester Atheneum 
are notable examples of recent progress on these lines. In this con- 
nection (for their aim is to give instruction of the same character to 
pupils of the same class) should be mentioned the industrial evening 
classes of the Young Men’s Christian Association and the correspond- 
ence school classes. In the former about 6,000 pupils are in attend- 
ance and in the latter schools an enrollment of more than 300,000 
pupils is claimed. 

As will be seen from what has been said, no complete system of 
industrial schools exists either in the United States or in any State. 
The progress has been made in the way of independent growth, for no 
coordination exists between the different classes of schools. Manual 
training has for the most part grown up in the public schools, but 
even where it has had the encouragement of State law, as in Massa- 
chusetts, or of State aid, as in New Jersey, each local board has con- 
trolled the direction and method of growth. The same is true of 
drawing, the basis of all industrial training. Trade, technical, and 
technological schools have been almost entirely the result of private 
initiative and support. The exceptions relate to textile trade schools 
which have had State and municipal aid and to those technological 
schools that are departments of State universities or of agricultural 
and mechanical colleges. The agricultural and mechanical colleges 
have all had the aid of the Federal Government to a generous extent. 
Many, too, in their positions as State institutions have had the finan- 
cial support of the State governments. But each institution is inde- 
pendent of any other as to courses and methods of instruction and as 
to ail matters of administration. The only coordination is such as has 
resulted from the influence of successful example and of voluntary 
cooperation. 

With such a history and with such lack of any complete uniform 
system of industrial schools the difficulty of any exact classification of 
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schools will be readily understood. Any classification that might be 
made would be arbitrary and open to eriticism. The classification 
that has been adopted had for its aim the bringing together of schools 
of the same general purposes and character. It was thought that 
a clearer idea could thus be gained of what has been accomplished 
along the different lines followed by the various schools. As presented 
in this chapter, a description of typical individual schools is given, 
arranged in the following classes: 

Trade schools, including schools for teaching building and mechan- 
ical trades, barbering, brewing, dairying, domestic science, dressmak- 
ing, tailoring, and millinery, textile manufacture, watchmaking, and 
several miscellaneous trades; technical and continuation schools; Young 
Men’s Christian Association industrial classes; correspondence schools; 
schools of industrial drawing and design; industrial schools in the 
South for the colored race, and industrial schools in the South for the 
whites. 

As already explained, only trade schools, tecnnical schools, and 
schools of industrial drawing and design as above enumerated are 
here described. This excludes from consideration the several impor- 
tant classes of manual training schools, agricultural colleges (except 
such as have trade courses) and institutes of technology, and all 
courses of instruction leading to a degree. 


BUILDING AND MECHANICAL TRADE SCHOOLS. 


In this country schools for the teaching of the building trades and 
other mechanical trades are those usually meant when trade schools 
are spoken of, and the New York Trade School is the best known 
school of the type. In this school the various building trades are 
chiefly taught, although classes in blacksmithing and printing have 
been under training. The method used employs not only manual 
practice but instruction in the scientific principles on which such 
practice is based. In the day classes four consecutive months are 
required to complete the course. For evening classes a much longer 
time is necessary. Schools of this class vary considerably in their 
scope and methods, as will be seen on an examination of their courses 
of study. 

Another type of schools of this class is represented by the William- 
son Free School of Mechanical Trades. In this school the course goes 
beyond the principles of the trade operations, and is designed to give 
such academic instruction as will lay a good foundation in the physical 
sciences, mathematics, and mechanical drawing. his corresponds to 
a large extent with the academic part of the course in the manual- 
training high schools. The aim in the shorter trade courses is to train 
the pupil to make a good journeyman at the trade; in the other not 
only to prepare for the trade, but to lay such a broad foundation as 
will assure future promotion above the grade of journeyman. Two 
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other schools which represent the most advanced experience in this 
direction are the California School of Mechanical Arts and the Wil- 
merding School of Industrial Arts, both at San Francisco. 

Nearly all the industrial schools scattered throughout the South give 
instruction in these trades. Their work is fully deseribed in another 
part of this report, where the schools are grouped by themselves. 

In connection with this class of schools attention should be called to 
the apprenticeship system in use in the machine shops 6f the Baldwin 
Locomotive Works and the Brown & Sharpe Company, referred to 
elsewhere (see pp. 382 to 388). In both these shops the apprentices 
are required, in addition to their shopwork, to take up a course of 
technical studies in evening schools. The shopwork of these appren- 
tices, unlike that in the schools, is paid productive work, differing 
from other productive work in the same shops only in that the appren- 
tices are in charge of a special instructor, and that they are retained 
at each operation only long enough to thoroughly learn it. In either 
establishment the number of apprentices is sufficiently large to bear 
comparison with the largest of the trade schools, and in the Baldwin 
Works more than a thousand apprentices are receiving the benefits of 
the training. 


NEW YORK TRADE SCHOOL, NHW YORK, N. Y. 


This school is undoubtedly the largest and most thoroughly equipped 
exclusively trade school in the country. The following regarding its 
purpose and system of instruction is for the most part taken from the 
catalogue of the school: 

The New York Trade School was founded in 1881 by the late Col. 
Richard T. Auchmuty. The purpose of the school is to provide 
instruction for young men in certain trades, and to afford young men 
already in those trades the opportunity to acquire additional skill and 
knowledge. Owing to its decadence, the apprenticeship system no 
longer affords young men wishing to learn a trade that careful, syste- 
matic, and thorough training which they should receive if they are to 
be mechanics of the highest skill. Colonel Auchmuty clearly saw the 
serious need this problem presented, and to his philanthropy and per- 
sonal effort is due the establishment of the New York Trade School. 
While a charge is made for admission, the terms of tuition are merely 
nominal and meet buta small part of the cost of maintaining the school. 
A liberal endowment, which the school possesses, enables the institu- 
tion to carry out the object for which it was founded. 

The system of instruction followed at the school is what is known as 
the ‘‘Auchmuty system,” and was originated by the founder. By this 
system a course is arranged in which both the practical and theoretical 
branches of the trade are taught, so that not only is skill quickly 
acquired, but the scientific principles that underlie the work are also 
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studied. This system differs from anything heretofore attempted in 
trade instruction. It has produced remarkable results and has attracted 
much attention in this country and in Europe. As a result of the 
development of the varions courses to their present efficiency, it can 
safely be said that the purpose for which the system followed at the 
New York Trade School was devised has been accomplished, namely, 


to enable young men to learn the science and practice of certain trades- 


thoroughly, expeditiously, and economically, leaving speed of execu- 
tion and experience to be acquired at real work after leaving the school. 
For each trade taught. at the school a course of instruction has been 
prepared. These courses outline the work which the student is required 
to go through. At first the student is put on work that is simple, but 
as skill and a workmanlike use of the tocls are acquired he is advanced 
to work that is more difficult and ay ie oe until he is made familiar 
with the various branches of his trade. The work given the student is 
of a thoroughly practical character, such as will be met with in actual 
practice at the trade. 

The scientific instruction imparts knowledge of the trade that is of 
the highest value, and is given by means of ca refully prepared lectures, 
manuals, CO es and experiments, 

Weer of skill and long experience act as instructors, and each 
student receives individual care and attention. Careful explanation 
is made of every step in the course. The instructors are constantly 
with the students, and each member of the class is shown how to 
handle his tools and how each piece of work should be done. 

The school is located on First avenue, Sixty-seventh and Sixty- 
eighth streets, and covers a plot of ground measuring 200 feet on the 
avenue, 325 feet on Sixty-seventh street, and 113 feet on Sixty-eighth 
street. The main entrance is on Firstavenue. The buildings are built 
of brick and are one story in height, except those erected in 1892 and 
1896. These later additions are three stories high. The various 
workshops and lecture rooms are spacious, well lighted and ventilated, 


and are heated by steam. The library contains a collection of the 


best class of literature, and these books the members of the school 
are privileged to take home. Trade and technical papers are also 
kept on file for the use of the students. 

The equipment of the respective workshops of the school affords 
every facility for instruction. Each student is provided with all 
necessary tools and material and is given ample bench room. 

The evening classes are intended to afford young men already in the 
trades an opportunity to improve themselves, and to give young men 
who are earning their living at other occupations during the day a 
chance to learn a trade. The hours of attendance of the evening 
classes are from 7 to 9.30 o’clock, and enable those who are recular in 
attendance to learn in a term more than can be acquired in a shop in 
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many years. On school nights the reading room is opened at 6 
o’clock, and young men who choose may oceupy this room until the 
hour when class work begins. 

The day classes, which are also open to beginners as well as to those 
who have some knowledge of the trade, graduate young men who are 
possessed of the skill of the average journeyman and have a wider 
knowledge of the trade in all its branches. In the past few years much 
work of an advanced character has been introduced in the various day 
courses, and the constant practice gained by continuous application, 
such as the hours of the day classes afford, enables a pupil to rapidly 
acquire both skill and proficiency. The hours of attendance of the 
day classes are from 8.30 a. m. to 4 p. m., excepting on Saturday, 
when the school closes at noon. 

The charges for tuition in the day classes range from $25 per term 
for the course in sign painting to $35 for the course in carpentry and 
$40 each for the courses in bricklaying, cornice work, electrical work, 
house painting, plumbing, and steam and hot-water fitting. In the 
evening classes the charges are as follows: Drawing, $6 per term; 
blacksmithing, cornice work, fresco and sign painting, $12 each; 
plumbing, printing, and steam and hot-water fitting, $14 each; brick- 
laying, carpentry, electrical work, house painting, and plastering, 
$16 each. 

At the termination of the course of instruction a careful examina- 
tion is held of both the day and evening classes. To those who attain 
the required standard in workmanship, theoretical knowledge, and 
general proficiency a certificate is given. To those who have not 
advanced sufficiently in manual work, but otherwise pass a satisfactory 
examination, a testimonial of merit is issued. Owing to the limited 
amount of time in an evening course, it is not always possible for a 
student of an evening class to get far enough in the manual course to 
obtain a certificate the first year; but many evening students return to 
continue their studies and by completing the course of instruction 
obtain a certificate. The testimonial of merit entitles the recipient, 
should he not complete the school course, to apply for reexamination at 
the school within three years, and if in the meantime by working at 
the trade the necessary proficiency has been acquired a certificate will 
be issued. 

Students who obtain a certificate or a testimonial of merit are given 
the privilege of entering the following year at half the regular tui- 
tion, provided the same course is taken. This reduction is allowed 
only in the evening courses. ; 

The school year opens the middle of October and closes the middle 
of April. The day classes meet six days in the week. The sessions 
of the evening classes in drawing are held two nights each week, and 
in the house and fresco painting classes four nights. All the other 
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evening classes meet three nights each week. The age limits govern- 
ing admission to the several classes are as follows: In electrical work, 
pattern making, plumbing, printing, and the night class in bricklaying 
applicants must be between 17 and 22 years of age; in carpentry, house, 
fresco, and sign painting, and in the day class in bricklaying they eee 
be between 17 and 24 years of age; and in drawing, blacksmithing, 
steam and hot water fitting, plasteri ng, and cornice maine they must 
be between 17 and 25 years of age. 

In the course in steam and hot water fitting an attendance of three 
consecutive months in the day school, or two consecutive terms of six 
months each in the night se hool is necessary to qualify for a certificate. 
In the other branches the pupils in the day schools are required to 
complete four consecutive months, and those in the night school three 
terms of six months each. 

The school also conducts a course of lectures for electrical workmen 
and a course for steam engineers. Hach course consists of ten lectures. 
By these lectures it is intended to provide information that will be of 
value to the journeyman in his practical work. 

In connection with the school there is a students’ dormitory where 
young men who come from distant points may obtain accommoda- 
tions. This building is within five minutes’ walk of the school, and 
contains pleasant, Pi etarnihod rooms which are arranged for one, 
two, or three occupants. Each student has his own bed. The rate 
for lodgings is $6 per month. Meals can be had in nearby restaurants 
and boarding houses at from $3 to $3.50 per week. 

The evening classes consist very largely of students who reside in 
Greater New York and nearby cities. In the day classes forty different 
States, the Dominion of Canada, Mexico, and Central America are 
represented. The only requirements for admission are that the appli- 
rant be respectable in appearance and capable of reading and writing. 

The courses of instruction are as follows: 

Drawing: This course offers, by means of evening classes, instruction suitable to 
those in the plumbing, bricklaying, carpentry, and steam fittmg trades. The course 
does not aim to make expert draftsmen. The idea will be to give instruction 
that will enable young men in the trades mentioned to read and understand plans 
and drawings that are met with in daily work. No certificate is awarded for drawing, 
and no examination will be held at the end of the term, as in the other departments 
of the school. 

House painting: Instruction is furnished in both day and evening classes. The 
painting department is under the supervision of a trade school committee appointed 
by the Master Painters’ and Decorators’ Association of New York. 

In house painting, the manual instruction is as follows: Care of brushes and pots; 
glazing; treatment of new wood, including killing knots, priming, puttying, and 
sandpapering, second and third coats; burning off paint; painting brickwork, wood- 
work, and plaster walls; lining; mixing white paint, materials required for same; 
names of the ordinary colors and stainers and their use; mixing oil colors; mixing 
caleimine colors; painting in three shades; flatting; sonia calcimining, includ- 
ing preparation of size, sizing, and preparation of calcimine; staining; varnishing; 
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treatment of hard wood; polish white; gilding, bronzing, graining, and marbling. 
Particular attention is devoted to practice in mixing both oil and calcimine colors, 
In mixing the paints, colors of various shades are given, which the pupil is required 
to match. 

The scientific instruction in house painting treats of the following subjects: Gen- 
eral painting, preparation of surfaces, colors, materials, enameling, treatment of hard- 
wood, staining, graining, varnishing, treatment of plastered surfaces for paint and 
calcimine, gilding, bronzing, and frescoing. 

In the evening department, the instruction during the first term is.arranged so that 
the student will acquire a thorough training in the groundwork of painting that he 
may become a good brush hand. The instruction comprises plain painting on wood, 
brick, and plastered surfaces, doors, windows, ete.; burning off paint; mixing and 
matching of oil and calecimine colors, calcimining, the preparation of calcimine and 
size, preparing plastered surfaces; cutting out cracks, ete. 

The adyanced branches enumerated in the course occupy the second and third 
terms, except graining and marbling, which is taught only during the third term. 

In addition to the course outlined, the day class receives instruction in paper hang- 
ing and elementary fresco painting. The fresco painting is of the kind that a house 
painter is frequently called upon to do, especially in the small towns. 

Fresco painting: Instruction in this department is given only to evening classes. 
The instruction consists in preparing walls and ceilings for calcimine; treatment 
of cracks and stains; preparation of size and how to mix calcimine; lining; how to 
make and cut stencils; laying in panels; how to make pounces; how to lay on a flat 
ornament; how to shade from the flat; how to shade an ornament; moldings and 
how to shade them; tinting; wall and ceiling work. 

In the fresco class, the work is done on plastered walls and ceilings, and on canvas 
screens. The walls are arranged in alcove fashion, and measure six feet by nine, 
affording an excellent area for painting. The fresco department, in addition to being 
one of the oldest in the school, is also, by reason of the beautiful work that is done 
from season to season, one of the most attractive. Many excellent specimens of decora- 
tive painting are on exhibition at the schocl. Asan aid to the work in colors, instruc- 
tion in drawing is also given. - This drawing is of a character that is particularly val- 
uable to one studying fresco painting, and greatly assists the student in grasping the 
principles of light and shade, as well as tending to give the training necessary to 
develop accuracy of the eye and hand. The drawing is done from plates and casts. 

The instruction in drawing is given one evening in the week, the other evenings 
the class meets being devoted to painting. Only those who can take both drawing 
and painting are admitted to the class. 

Sign painting: Day and evening classes receive instruction. The manual instruc- 
tion is as follows: The proper way of making boards for signs, and the method of 
preparing them for lettering; treatment of old signs for the purpose of relettering; 
styles of letters and spacing; lettering, one color; lettering, two or more colors; 
shading, blocking, and lining; smalting; gilding on wood and on glass; lettering on 
japanned plates; lettering on muslin; lettering on wire. 

The scientific instruction consists of lectures on the colors principally used, and 
how they should be mixed to meet the requirements of different kinds of work; what 
colors should be used in shading and blocking to produce the effect desired. Style, 
proportions, and spacing of letters. Laying out work. Preparation of size; applica- 
tion of size and leaf, and the difference in the treatment of gilding on wood and on 
glass. Use of japans and driers, smalting, and such other subjects of a technical 
character as can only be acquired in a workshop in many years. 

In the evening department, the work begins with plain lettering in the first term, 
and leads up to gilding on wood and glass in the third term. 
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After understanding how to prepare a new as well as an old signboard for work, 
the pupil is practiced in forming the letters of the alphabet in roman, block, and 
Egyptian styles, so as to impress on the mind the shape and proportion of each let- 
ter. Then, with palette and pencil, signs are painted from designs furnished by the 
instructor. Inashort time the pupil understands not only how to letter, but can 
also lay out his work. The work given pupils is of the same character and variety 
as done in a shop, even to laying out and painting large signs requiring the use of a 
ladder to work from. 

Blacksmiths’ work: This course is given to evening classes and embraces general 
blacksmithing, tool making, railing, and ornamental work. In forging, the instruc- 
tion is in the management of the fires, in drawing down, bending, shortening, weld- 
ing, splitting, punching, chamfering, riveting, railing, and housework. In vise work 
the instruction is in filing to line, fitting tongues and grooves, chipping, bevels, 
scraping, ring work, drilling, ete. In tool making the instruction includes machine, 
lathe, millers’, stonecutters’, carpenters’, plumbers’, pipe and steam fitters’, tin and 
copper smiths’ tools; also in the principle of tempering. 

The student is advanced as rapidly as his proficiency will permit. At the outset 
of the course simple work is done, and as the student acquires skill he is advanced to 
work of a more intricate character. The shop has a modern equipment, comprising 
a blast and exhaust system and standard forges. 

Steam and hot-water fitting: Both day and evening classes receive the instruction 
given in this course. The fitting department is under the supervision of a trade- 
school committee appointed by the Master Steam and Hot-Water Fitters’ Association 
of New York. 

In the practical part of the course the students in both the evening and day classes 
are taught how to set and connect different kinds of radiators and how to make the 
various kinds of coils in common use, such as return coils, miter coils, corner coils, 
etc. These coils are constructed_in various sizes, three-quarter to 2-inch pipe being 
used. Then follows instruction in piping of dwellings and buildings, and the various 
systems of heating, such as steam one-pipe, steam two-pipe, hot-water, direct-indirect, 
and high and low pressure, each being erected In turn. The students are given a set 
of plans and on these plans are drawn the actual heating plan that would be required 
for a building of the kind represented. The measurement of each piece of pipe is 
taken from the plan, and the fittings, valves, and other fixtures required to make a 
complete job are used in the construction of the work. In the workshop there is an 
arrangement of girders and beams to which the work is suspended, the pipes being 
run with a proper pitch, the same as would be demanded in actual practice. On the 
completion of each job, connection is made with-one of the steam lines of the schcol 
and the work which has been erected receives a thorough test. 

The scientific instruction consists of lectures on the principles of steam and hot- 
water heating. The lectures include the following subjects: Tools, fittings, and pipe; 
general heating; low-pressure steam; indirect steam heating; single-pipe low-pressure 
steam; hot-water heating; high-pressure steam heating; steam-power plant; exhaust- 
steam heating; power fan or blower system of steam heating and ventilating. 

During the first term in the evening department the instruction includes steam 
one and two pipe, and hot-water systems, with lectures thereon. The second term 
embraces the balance of the course in practical work as well as lectures. 

The evening course in drawing affords the members of the evening department in 
fitting the opportunity of studying plan work should this instruction be desired. In 
the day class the drawing of plans is included in the course. 

Bricklaying: Day and evening classes receive instruction in this line of work. 
The manual instruction in bricklaying includes the building of 8, 12, 16, and 20 
inch straight walls; return corners and intersecting walls; piers, arches, fireplaces, and 
flues; setting window frames, sills, and lintels; blocking, toothing, and corbeling. 
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Fireproof brickwork and the manner of laying solid, hollow, and annular slabs and 
how fitted into beams, walls, floors, and arches is also included in the course. 

The scientific instruction is upon the properties of mortar and cement and how 
they should be mixed; arches, their various styles and the advantages of each; flues, 
their construction and utility; foundations, walls, bonding, ete. 

In the bricklaying classes the young men are taught first how to handle the trowel 
and how to spread mortar. After this they are practiced on 8 and 12 inch straight 
walls. When these can be carried up plumb and the courses of brick laid level, the 
class builds, successively, walls returned at right angles, piers, arches, fireplaces, 
and flues, etc. In all work great care is exercised that each brick is properly laid 
and that the joints are neatly pointed. The brick work is carried up as high as the 
young men can conveniently work; it is then torn ‘down and the bricks cleaned, to 
be used again. Before an exercise is commenced the instructors show how it should 
be done. The yourg men are then required to practice under the constant super- 
vision of the instructors, until they can do the work well. 

In the evening department the first term is devoted to straight walls, blocking 
and toothing, piers, return corners, and intersecting walls. The second term com- 
prises arches, fireplaces, flues, setting and building around window frames, and other 
advanced work. In the third term fireproof work is taught. Should the evening 
student desire to obtain instruction in plan work, the regular evening drawing class 
gives him this opportunity. 

Besides the above, the students of the day class have the privilege of attending the 
evening class in plastering, without additional charge. Drawing of plans is a part of 
the day course. 

Plastering: Evening class instruction is given in this course, which includes lath- 
ing, scratch and brown coat work, hard finishing, and cornicing. The course in 
plastering is arranged for beginners as well as those who are working at the trade. 
The work of the first term includes the putting on of the various coats, and simple 
cornicing. The second term continues this work, but more elaborate cornicing is 
done. The third term completes the course in cornice work. 

The plastering room ig divided into compartments measuring 8 by 10 feet and 9 

- feet high, the walls and ceilings being lathed in the usual manner. The students 
are taught how to apply the scratch coat on walls and ceilings. This coat is taken 
off by laborers after each eyening’s work, leaving the laths ready for the young men 
to replaster on the following evening. The class is exercised on this work until it 
can be done neatly and rapidly. The scratch coat is then allowed to harden, and 

_the young men apply the brown-coat work, and finally hard finishing and cornice 
work is done. 

Cornice and skylight work: Day and evening classes are given instruction in this 
course as follows: 

Part I. Cutting curves and circles, showing the use of the shears; filing and tin- 
ning the soldering copper; soldering flat seams; soldering upright seams; forming 
simple moldings; problems in practical geometry; drawing simple details from 
scale drawings. 

Part II. Drawing details, obtaining patterns from same, and setting together the 
following work: A molded gutter with fiat and return head; a square molded leader 
head; an octagon molded leader head; a plain window cap; an ornamental window 

-cap; raised panel work; a plain cornice with modillions; an ornamental cornice with 
brackets; square turrets; finials; crosses; pediments; dormers; ventilators; flat sky- 
lights; hip skylights; bay windows; special problems. 

Part I1I. Hammer work. This section comprises the drawing of details, obtaining 

- patterns from same, and consiructing the following, viz: In hand work—Making a 
6-inch full ball in six gore sections; making a 6-inch full ball in six horizontal sec- 
tions; round finial; center piece for a ceiling. In machine work—Circular panel in 
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two pieces, using machine profiles; circular molding in two pieces, using machine 
profiles; segmental pediments with columns, 

Students are advanced as rapidly as their proficiency will permit. Whenastudent 
shows that he understands an exercise and can get out the pattern readily, he is 
advanced to the next problem. By this course it is intended to provide for young 
men in the roofing and cornice trade an opportunity to advance themselves in the 
work of cornice making. 

Carpentry: This department provides a very thorough and practical course in 
house carpentry and framing for young men, and includes also the drawing of plans. 
Instruction is given to day classes. 

The course at the beginning embraces a variety of bench work which brings 
into use all the tools commonly used in the trade. It is necessary that the student 
first obtain a knowledge of how to properly use his tools and how to care for the 
same. Great care is taken that each student acquiresa workmanlikeand skillful use 
of the various tools, and that he understands how to keep them in fit condition for 
work. Continuing in the course, the student is taught how to lay out and construct 
centers and window frames; make, cage, and hang doors; lay beams and set bridging 
insame; erect stud partitions and lay flooring. A complete course in joinery work is 
also given. In addition to the work outlined, the course includes house construction 
and framing. Although the lack of space prevents the erection of a frame house of 
full dimensions, the same attention is devoted to all the details of construction as 
would be required in similar work on a larger scale. In work of this kind the pupils 
obtain a knowledge of the erection of framing for a house; also of sheathing and 
shingling. The window frames, sashes, doors, ete., are all made and set in position 
by the young men. Lectures imparting the scientific features of the trade are also 
given during the progress of the course. 

This course of instruction gives each member of the class a varied amount of work, 
and is arranged for those desiring to enter the trade as well as those who are work- 
ing in shops. 

Pattern making: Evening class instruction is given in this course. In practical 
work the course embraces the following divisions: 

1. A series of exercises that brings into use the various bench tools used in pattern 
making. The student is taught what the different tools are for, and how to use and 
keep them in order. The exercises afford varied practice with the tools, so that the 
student acquires manual dexterity. 

2. A complete course in joinery, making the student familiar with this important 
feature of pattern making. 

3. Wood turning. Under this section the student is taught all about the lathe, its 
parts, how to regulate and control, what the wood-turning tools are, the purpose and 
use of each. Suitable exercises give necessary practice to enable the student to 
become familiar in working at the lathe and using the tools. * 

4. The following work in the line of pattern making is included in the full course, 
namely: Cylinders, pipe elbows and tees, core boxes, cone pulleys, propeller wheels, 
fly wheels, paris of a lathe, various parts of machinery, and other practical work. 

Drawing is taught in conjunction with the practical work. The students prepare 
and make drawings of patterns, and work from same. This instruction enables them 
to readily read plans and drawings such as come before the pattern maker. 

The scientific instruction includes the following subjects, namely: Woods and their 
grain, the kind best adapted for pattern making, drying, and seasoning; metals, their 
weight and shrinkage; shrinkage of patterns and castings; wood bending; making 
cores, and the materials required; shellac varnish and why used. 

Printing: Instruction in this course is given to an evening class, and consists of all 
kinds of mercantile printing, such as billheads, note heads, statements, letter heads, 
business cards, dodgers, circulars, blank forms, tabular work, cutting and mitering 
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rules; also making ready for press and presswork. In work of this character it is 
not a matter of typesetting alone. The general principles that apply to good display 
are carefully explained in each piece of work undertaken by the student. The 
printing office of the school contains an equipment in the way of type, presses, and 
machinery that aifords every facility for instructive purposes, and every detail of job 
composition is taught. 

Electrical work: Both day and evening classes receive instruction in electrical 
work. The different divisions included in the course -are bellwork, burglar-alarm 
systems, electric gas lighting, and electric wiring. 

In bell work the student is first taught how to make, solder, and tape joints; tack 
up wires, and install wire on cleats and insulators. Then follows a series of exer- 
cises in practical bell work, in which the various problems a bellman should under- 
stand are illustrated. The exercises provided for in this section of the course teach 
the student the principles of making connections for bells, push buttons, switches, 
strap keys, buzzers, floor attachments, annunciators, letter boxes, door attachments, 
and batteries. 

In that part of the course devoted to burglar-alarm systems the student acquires 
a knowledge of how to wire for, and to make connections with, window, door, and 
transom springs, and the arrangement of alarm bells. 

In electric gas lighting the work includes making connections for automatic gas- 
burners, automatic push buttons, spark coils, induction coils, multiple and ratchet 
burners. 

On the completion of the foregoing courses electric wiring is then taken up. This 
~ section embraces wiring on cleats and insulators, also molding and tube work. 
Everything pertaining to work of this character is taught, and all fixtures and attach- 
ments commonly used in electric wiring are utilized in the erection and running of 
wires. 

In the evening department lectures relating to work that the student is on at the 
time are given at intervals during each of the three terms. Drawing is a part of the 
work of the third term. For the day students drawing of plans is included in the 
course. . 

Plumbing. Instruction in this course is given to both day and evening classes. 
The plumbing department is under the supervision of a trade school committee 
appointed by the Master Plumbers’ Association of New York. 

In practical work the course is as follows: Seams; overcast joint; cup joint; run- 
ning and calking soil pipe; wiping g-inch horizontal round, horizontal branch, and 
upright round joints; making quarter bend; wiping ~-inch upright branch; stop 
cock; floor flange; 2-inch ferrule; bath plug; vertical branch; wall flange; making 
half S and § traps; wiping large and small soldering nipples; 4-inch upright and 
horizontal ferrules; upright and horizontal tank seams; 3-inch horizontal round, 
horizontal branch; upright round and vertical branch joints; 3-inch oblique round 
and overhead round joints; plain bib vertical branch; 2-inch horizontal round; 
upright round; upright branch and vertical branch joints; 2-inch short bend with 
ferrule; 4-inch short bend with ferrule; setting up sinks, basins, boilers, wash trays, 
closets, bath tubs, and miscellaneous work. 

The scientific instruction includes the following subjects: Drain, soil, and waste 
pipes; trapping and ventilation of drain, soil, and waste pipes; supply pipes; boilers; 
tanks; fixtures; trapping of fixtures; pumps; disposal of sewage in country houses; 
water supply for country houses; miscellaneous; correcting diagrams of improper 
plumbing. In the day class the drawing of plans is included in the course. 

In the evening department the series of lectures is given during the student’s first 
term, which allows two nights each week for practical work and one night for 
lecturé. During the succeeding terms three evenings each week are devoted to 
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practical work. Should a member of the evening class desire to study drawing, the 
regular evening drawing class offers an opportunity of cbtainirg a knowledge of 
building and plumbing plans. 

The work benches are equipped with furnaces and pots of special make, which 
allows the solder to be heated by gas. Ventilating fans keep the air in the shop 
pure and wholesome. Each student is advanced as rapidly as his proficiency allows. 
When a student shows he can do a piece of work properly he is advanced to the 
sueceeding exercise, and as each piece of work is completed it is approved and 
marked by the instructor and put away im the student’s locker until the end of the 
term. 

A series of lectures treating on the science of the trade has been arranged with 
great detail and thoroughness. For each of the subjects printed forms are furnished, 
containing questions, with blanks left for the answers.. The lecturer reads a question 
and writes the answer to it on the blackboard. This answer is copied by the young 
men in the blank space in the printed forms. The lecturer then proceeds to explain 
fully what is meant, to illustrate his meaning by diagrams, and to answer questions 
put by members of the class. The printed forms, after being filled up, are kept 
by the young men for future reference. Diagrams are also given the members of 
the class, of improperly arranged plumbing, to correct. Many of these diagrams 
of improper plumbing are reproductions of actual work that has been erected by 
incompetent workmen. 

By this course of manual and theoretical instruction a knowledge of plumbing is 
acquired which could not be obtained in any other way. 


The school is under the general management of a board of trustees. 
There are 28 instructors, all of whom are practical mechanics, and a 
few are trade-school graduates also. The number of pupils in each 
class during the last session was as follows: 


Day classes. Evening classes. 

Plumibinge eases tasce teeter TIS. SBlumibine ars anes sa eae seme 166. 
Campemtnye cise) soy ne aes 22) |) Campemtey 3.25 .25-2 Ree tee Gee Se. Al 
Bleetuicalt wowkit << <.2...5 sein steaigeiemes 38 | Blectricakwerls—.a-2298 obese see 54 
Biichlayine sso aete o assets 1? |) Bartok bapitipee. 52.5.2 Sera eciaeeee 82 
Siam AMOI oe 2 as os cee eater So) Pipisteninonin Sc sak cea eee ae are 9 
House and fresco painting.-........- 8 | Blacksmiths? work ........2..-..... 19 
Sheet metal and cornice work ...... 4 | Sheet-metal and cornice work .-.-.. 38 
Steam and hot-water fitting .....-.- 13 | Steam and hot-water fitting _....._- 19 
Eouse: paintings ...< o.c2-0-0. ssauee 12 

Breseo pamiting. 01.2 Mca -eiseee 3l 

Sign painting... .. Se aa etnies ee ee Be 

Phat ineer SoS oes oe Peer ee ee 16 

Eireann aie ated seer ooaire 14 

Total. 5 Seer ceemeememcce 223 Rota: 0D Jaa vray ee 448 


Since the school was established 8,674 pupils have been enrolled in the 
different classes, and of this number 2,900 have received certificates 
of proficiency. 

The land, buildings, and equipment, which to the present time have 
cost $300,000, were provided by the founder, Col. Richard T. Auch- 
muty. The school is supported by tuition fees and an income from an 
endowment fund provided by the founder. The cost of maintenance 
during the year 1899-1900 was $33,000. 
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According to a'‘statement furnished by the officials in charge of the 
school the present courses of training and study are considered ade- 
quate. Theaim being always to maintain a high standard of proficiency 
in this respect, new features are introduced and made use of whenever 
changes in the different trades require it. The building-trades industry 
in Greater New York and vicinity has derived inestimable benefit from 
the work of this school. The young men who have completed the 
various courses and gone out into the trades as helpers and appren- 
tices have a thorough understanding of the principles which govern 
their work, and consequently they make better progress. In the end 
they are more valuable to their employers than mechanics who have 
not had a trade-school training. The day classes being composed of 
pupils from distant States, the influence and benefits derived from 
their training are bound to be far-reaching. 

It is claimed, also, that the school has helped to raise the standard 
of intelligence and efficiency among the working classes generally, and 
has tended to promote industrial, educational, and social development. 
There has been some opposition from labor unions, on the ground that 
trade schools generally create an oversupply of labor. It is claimed 
that this contention is wrong and can not be supported by facts. The 
school aims to give its pupils such preliminary knowledge and training 
as is necessary to enabie them to become first-class workmen, and the 
master mechanics and builders state that the number of first-class 
mechanics never equals the demand. 

So far as the graduates are concerned, because of their careful train- 
ing in the school they are preferred by employers over merely shop- 
trained apprentices and workmen. After having had a reasonable 
amount of practical experience in the trades they have no difficulty 
in obtaining steady employment, in some instances at higher wages 
than the ordinary mechanics. As regards improvement in ordinary 
shop training, the school has had no appreciable effect upon the same. 
Ordinarily the trade-schoo] graduate can not take up the practical 
work in his trade without first undergoing a period of apprenticeship. 
Experience, facility, and speed of execution are essential in a thorough 
mechanic. These qualities can not be secured in a trade school, but 
must be acquired outside at real work. It is the combination of the 
trade school and the workshop that is best suited to modern conditions 
and always produces the best results. A course in a trade school gives 
the pupil a thorough knowledge of the use of tools and materials. It 
teaches him the theoretical and technical principles which apply to the 
particular trade he is studying, and gives him suflicient practical expe- 
rience to enable him to do good work before he leaves the school. In 
every instance a trade-school training lessens the usual period of 
apprenticeship. In many cases the graduates have taken up practical 
work immediately after leaving the school and they have met with 
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the very best success. Some of them are among the leading employers 
‘and builders in their respective localities. 
This school has proved eminently satisfactory and has long since 
attained the end for which it was established. 


PRATT INSTITUTE, BROOKLYN, N. Y. 


Pratt Institute, Brooklyn, was established in 1887, after several 
years’ careful investigation of existing schools both in this country and 
in Europe, on the part of the founder, the late Charles Pratt. 

The work of the institute includes industrial, trade, and technical 
education, as well as normal and general education in art, science, and 
literature. The fundamental idea, however, is industrial and technical 
education, and the normal and general courses have only come into the 
work in order to provide for certain local necessities, or to round out 
the curriculum and make it more complete in certain directions. 

Mr. Pratt was a public-spirited citizen of Brooklyn, and the interest 
and pride which he took in the welfare of the city, together with his 
desire to do for boys what he had needed in his own youth, are 
responsible for the establishment of the institute. 

Mr. Pratt felt that existing schools did not give the proper prepara- 
tion for the life work of the great majority of our people who must 
needs earn their daily bread through their own toil and skill and prac- 
tical intelligence. He believed that the training given to our Ameri- 
can youths should be such as to give them some practical equipment 
which would better enable them to earn their own livelihood, and he 
hoped to make them better citizens by first making them more capable 
and intelligent workers, so that they could take more pride and pleas- 
ure in their daily occupations and be of more service to the community. 
He believed, furthermore, that some way could be found to make indus- 
trial skill and activity, the practical application of science, and many 
forms of art, enter into the system of education which would make it 
worth while for young men and young women to remain in school long 
enough to get a training which would directly fit them for their actual 
life work, and yet give them sufficient intelligence and character to 
enable them to grow into positions of greater responsibility. 

The object of the institute, as stated in its catalogue, is: To promote 
manual and industrial education, as well as cultivation in science, liter- 
ature and art; to inculcate habits of industry and thrift; to foster all 
that makes for right living and good citizenship, and to aid those who 
are willing to help themselves. It seeks to provide facilities by which 
persons wishing to engage in mechanical, scientific, artistic, educa- 
tional, domestic, commercial, or allied employments, may lay the 
foundation of a thorough knowledge, theoretical and practical, or per- 
fect themselves in those occupations in which they are already engaged. 
Its classes, lectures, workshops, library, reading room, and collections 
are designed to serve these purposes; and while tuition fees are 
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required, there is an endeavor to make possible, by some means con- 
sistent with self-helpfulness and self-respect the admission of every 
worthy applicant. The institute is based upon an appreciation of the 
dignity as well as the value of intelligent handicraft and skilled labor. 
It endeavors to give opportunities for symmetrical and harmonious 
education, to develop those qualities which produce a spirit of self- 
reliance, and to teach that personal character is of greater consequence 
than material productions. 

In accordance with these principles, the work of the institute is 
prosecuted upon several lines, with four distinct aims in view: 

1. Educational, pure and simple, the purpose being the harmonious 
development of the faculties, as in the work of the high school. 

2. Normal, the ultimate aim being the preparation of the student to 
become a teacher. Normal training is at present given in the depart- 
ment of fine arts, in the department of domestic science, and in the 
department of kindergartens. 

3. Technical, or special training to secure practical skill in the vari- 
ous branches of the fine, industrial, and domestic arts, the handicrafts, 
the applied sciences, and the mechanical trades. 

4, Supplementary and special, intended for the benefit of those who 
wish to supplement the training of school or college by attention to 
special subjects conducing to more intelligent direction of domestic, 
financial, social, or philanthropical interests. 

The institute occupies six buildings. The main building is 100 feet 
by 86 feet, and six stories high. The high-school building, completed 
January 1, 1892, is 48 feet by 81 feet, and is four stories high. The 
trade-school building, recently erected, is 32 feet by 110 feet, and four 
stories high. It contains large and well-equipped steam and electrical 
laboratories, as well as workrooms for the trade classes. The gymna- 

ium building is 100 feet by 95 feet, and contains floor space for work, 
finely appointed bath and locker rooms, and a large swimming tank. 

The buildings are of brick, with trimmings of stone and terra cotta, 
and are heated by steam and lighted by electricity. The main build- 
ing is provided with a passenger elevator, which runs at all hours 
when classes are in session. 

Regarded in the light of an educational force, the institute library 
has a responsibility second to none. It contains a stack room with a 
capacity of 200,000 volumes, a general reading room, a children’s 
reading room, a general reference room, a special art and photographic 
reference room, class rooms, and workrooms. The building is fire- 
proof, and is equipped, heated, and ventilated with the latest improved 
apparatus. The collection in the main library consists of about 67,000 
volumes, in addition to which there are 7,500 volumes in @ branch 
library, which is maintained for the use of residents in another part of 


the city. 
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The reference collection contains about 18,000 volumes, including 
reference books proper, sets of bound periodicals, Government and 
State documents, catalogues, reports and transactions of societies and 
institutions, and is free to all for consultation. Two of these rooms 
are fitted up as study rooms, with chairs and well-lighted tables, and 
are presided over by assistants well acquainted with the resources of 
the collection. 

The reading room is supplied by purchase with 230 periodicals, and 
by gift and exchange with 91 additional.. Of the first 207 are in Eng- 
lish, 10 in French, 10 in German, and 3 in Italian. 

There is also a separate library for children under 14 years of age, 
consisting of 2,535 volumes. 

The library and its branch is free to all citizens of Brooklyn Bor- 
ough for the home use of books, and to all persons for consultation. 
There is no age limit, children under 14 years being admitted to the 

- privileges of the children’s library. 

Another important feature of the institute is its system of lecture 
courses given in the various departments. These bear directly upon 
the work of the institute in all its phases, and include practical instrue- 
tion upon those matters which pertain to right modes of living, the 
problems of political and social economy, sanitary science, literary 
culture, art, etc. While many of these courses are given to pupils as 
a part of the regular work of the institute, many others are so arranged 
as to meet the wants of those not otherwise connected with the insti- 
tute who wish the opportunity to obtaim instruction upon subjects of 
interest and importance. 

The institute possesses valuable collections of illustrative material, 
which are placed in the hallways and class: rooms of the several depart- 
ments. Inthe art reference room of the library building is a collec- 
tion of 16,000: mounted photographs, illustrating architecture, seulp- 
ture, painting, and ornament. The special collection of textiles given 
to the institute in 1897 by Mrs. Charles Pratt is also in the library 
building. The collection of ceramics is-arranged in the hallways of 
the department of fine arts on the fourth and fifth floors of the main 
building. The science and technology building contains the weods 
and minerals, as well as a collection of applied-art work in metal. 

The regular school year opens in the latter part of September and 
closes the middle of June. The evening classes complete their work 
about the latter part of March. In nearly all departments morning, 
afternoon, and evening classes are held. The work of the different 
sessions is similar im character, although in the evening classes, and 
in those classes not meeting every day, the courses are of necessity 
abridged. Both sexes are admitted on an equal footing. The require- 
ments for admission are as simple as possible, being intended to prove 
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only that the applicant has sufficient maturity and intelligence to profit 
by the work. The charges for tuition range as follows: 

Art department: Full-day classes, $15 per term; half-day classes, 
$10 to $12. Evening classes, $5 per term for each course. 

Department of domestic art: Day classes, sewing, drafting, and 
costume design, $15 per term; dressmaking and millinery, $25; art 
needlework, $5 to $10; basketry, $5. Evening class, sewing and bas- 
ketry, $2; dressmaking, $5 to $10; drafting, $10; millinery, $5. 

Department of science and technology: Day classes, $15 per term. 
In the evening classes the fee for the technical courses is $15 each 
for six months, except the courses in steam and the steam engine and 
strength of materials, which are $8 each per term. The fee in the 
trade courses is $15 each for six months’ tuition. 

New applications must be presented at the beginning of each school 
year, and renewal blanks at the opening of the winter and spring 
terms. Diplomas and certificates are granted for the quality of the 
work done and not for the number of years spent in study. Progress 
in all courses depends upon individual ability and application. 

While the institute was established primarily for instruction in the 
trades, it has developed into its present organization by sheer growth 
of ideas and the force of experience and circumstances, and by the 
enlarging and broadening of the scope of its industrial training. 

Under the present plan of organization the work of the institute is 
divided among the following departments: High school, fine arts, 
domestic art, domestic science, science and technology, kindergartens, 
libraries, and physical training. For the purpose of this report, how- 
ever, only such courses as are of an industrial or technical character 
will be considered in detail. 

In the high-school department there is a four-year course, which is 
intended as a course of general education. More than two-fifths of 
the entire time during the course is devoted to advanced manual 
training. 

The object of the art schdéol is to provide thorough and systematic 
instruction in the fine and decorative arts. The various divisions in 
the day school are as follows: Regular art course, which requires four 
years; and two-year courses in modeling, practical design, architectural 
drawing, art metal work, and wood carving. 

There are also evening classes in general free-hand drawing, compo- 
sition, cast drawing, life drawing, architectural drawing, decorative 
and applied design, clay and wax modeling, art metal work, and wood 
carving, which pursue lines of work similar to those of the day classes, 
but necessarily abridged. 

In the department of domestic art there are courses in sewing, dress- 
making, millinery, costume design, art needlework, and basketry. Atl 
these courses are technical in their purpose and are intended to fit 
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young women for different positions in the trades. The evening 
courses in this department include sewing, dressmaking, and millinery. 
The purpose of the department of domestic science is to afford train- 
ing in subjects which pertain to life in the home, and includes the fol- 
lowing courses: Normal course for teachers; general course, including 
bacteriology, home nursing and hygiene, plain cookery, household 
economics, laundry work, technical courses in cookery for nurses and 
housekeepers, and a serving course for waitresses. The evening 
courses embrace cookery for housekeepers, nurses, and cooks, a sery- 
ing course for waitresses, and laundry work. 

The department of science and technology takes in all the courses 
especially fitted for men. The following interesting statement regard- 
ing the general character of these courses, together with a brief sketch 
of their development and the need for such instruction, was kindly 
furnished by the director of this department: 


The courses are divided into three classes, with somewhat distinct 
aims and objects for each. First, the day school provides technical 
courses in mechanical and electrical work which cover a period of 
two years; second, evening technical courses in physics, chemistry, 
applied electricity, mechanical drawing and machine design, steam 
and the steam engine, and strength of materials; and, third, evening 
trade classes in carpentry, pattern making, machine work, mechanical 
drawing, plumbing, sign painting, and fresco painting. While the 
evening courses from their name appear to be scientific rather than 
technical, yet, as conducted by the institute, they really come under 
the latter division, as they are intended for young men who are 
engaged in practical work during the day, but who do not understand 
the theoretical principles pertaining to the same. Thus, for young 
men who are employed in chemical manufacturing concerns and in 
other places where the knowledge of chemistry is absolutely essential 
to success, the course in chemistry is made as practical and technical 
as possible, applying directly to the needs of such men. The classes 
are made up almost entirely of this type of students. The evening 
trade classes are intended for young men who are engaged in the 
trades during the day, either as apprentices, helpers, or journeymen, 
and who wish to gain further knowledge, experience, and skill in order 
to get ahead. 

The day courses do not offer a strictly trade instruction, nor do they 
afford a purely scientific training similar to the colleges of engineer- 
ing. They attempt to occupy a place halfway between these two 
fields, to give young men a training which will enable them to rise 
above the grade of journeymen mechanics to positions as foremen, 
assistant superintendents, etc., and the experience of the institute 
shows that there is a very large class of these positions in connection 
with the design, construction, installation, and operation of all classes 
of machinery which call for this type of training, and which require 
men of sufficient intelligence and knowledge of fundamental prin- 
ciples to be able to grasp properly the plans of their superiors and 
direct their execution by the mechanics who do the actual labor. 

The aim is to give sufficient practical trade instruction so that the 
graduates will be able in the drafting room or shop of any mechan- 
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ical or electrical plant, to find a ready demand for their services in 
these Seanher, but we have found that this can best be accom- 
plished by at the same time giving them suflicient instruction in the 
fundamental principles of those sciences upon which their work is 
founded to enable them to advance to the more important positions 
when opportunity offers. When the institute was founded the idea 
was to make the instruction as practical as possible for the benefit of 
those who wished to enter any of those trades which are fundamental 
to the machine trade. There were day courses in carpentry, pattern 
making, machine work, ete., and eight hours per day were devoted to 
instruction along these lines in the shops, but we gradually discov- 
ered by experience that the type of American boy who ought to take 
up this line of work, if these Decision were to continue their advance- 
ment in the world’s competition, was not willing to enter any field of 
labor which did not hold out to his ambition a possibility of self- 
advancement. And for this reason, these purely trade classes were 
never very popular. But, more than this, we discovered that it was 
difficult to train young men to be good mechanics in our shops alone. 
The fact is that the difference between a good mechanic and a poorone 
is largely a question of intelligence and not of manual skill, and it is 
almost a universal rule that wherever you find a mechanic with a good 
head on his shoulders you find a good mechanic; and the converse is 
equally true, that wherever you find a really good mechanic you find a 
man of a very considerable degree of intelligence, at least along the 
lines of this particular work. As we gradually came to appreciate 
these facts, we introduced into the technical courses, along with the 
work in the shop or drafting room, courses in practical mathematics, 
physics, and elementary mechanics, bringing out clearly in the class 
room the principles on which the practical work depended. ‘The 
success of this idea proved so great that more work of the same kind 
was introduced until about half of the time was devoted to work of 
this character and the other half to practical work in laboratory or 
shop, including several kinds of shopwork in each course instead of 
having the whole time spent in a single shop, thus giving the student 
a slight knowledge of several trades besides the one which he was 
likely to follow. I can not emphasize too much the need which I 
believe exists for this kind of secondary training, and additional proof 
of its need is coming tome every day. Indeed, it is of vital importance 
to all our industries that more adequate means be furnished for train- 
ing the great number of young men who must enter them. A few 
years ago the commission which was sent over here from England to 
examine our industries and report to the English Government upon 
them gave as their reason for the remarkable success of American 
manufacturing enterprises the excellent public-school system, which 
gave every boy and girl a good knowledge of English and arithmetic; 
and unquestionably ability to read, to reason, and to calculate has had 
much to do in the past with the success and rapid advancement of the 
American mechanic and American industries. But to-day’s methods of 
manufacture are becoming so complicated—and the introduction of 
science and scientific methods: into all branches of industry and the 
rapidity with which changes in methods of manufacture are taking place 
make it necessary for the young man who is going to succeed in manu- 
facturing establishments of any kind to have a training something 
beyond reading, writing, and arithmetic. 
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The old system of apprenticeship has gone, or is fasé going, and 
nothing has yet been found to take its place throughout the country as 
a whole. Furthermore, there is a very strong feeling in many indus- 
tries that it is becoming more and more diffieult to get the right class 
of young men to enter them, and to get either skilled mechanics or 
efficient foremen, superintendents, and managers to direct the work. 

On the other hand, more than half of the boys who graduate from 
our grammar schools do not enter the high school, and in the majority 
of localities nearly half of those who enter the high school leave at the 
end of the first or second year. The parents of these boys and young 
men are confronted with the question, Will it pay me to send my son 
to school for another year, or will he receive sufficient benefit from it 
to warrant my making the necessary sacrifice? The fact that sueh a 
very large proportion of the parents in the community answer this 
question as they do is proof to me that something should be done 
toward affording more adequate means for secondary technical educa- 
tion. Thus from all sides—from the manufacturer, who feels the need 
of more intelligent workers; from the young men, who desire a train- 
ing: whieh will directly help them in a practical way; from their par- 
ents, who have to make the sacrifice in order that they may get more 
training; from every direction—we are getting more and more proof 
of this need for the kind of technical training, adapted to the needs of 
those who are going to enter our industries as artisans, such as is here 
described. : 


Those courses which are industrial in their character are given more 
in detail in the following pages: 


DEPARTMENT OF FINE ARTS. 


The object of this department is to provide thorough and systematic instruction 
in the fine and decorative arts. The various divisions are as follows: Regular art 
course, modeling, design, architecture, art metal course, and wood carving. 

Lectures are given on perspective, design, color, composition, and anatomy. A 
course of twenty-five illustrated lectures on the history of architecture, sculpture, 
painting, and ornament, given by the director of the department, is open to students 
of the institute and to the public. These lectures begin in October and occur on 
Wednesday afternoons at 4 0’ clock. 

Written application must be made for admission to all classes. Applicants for 
elementary and advanced courses in free-hand drawing must present such drawings 
and letters as will give evidence of ability to undertake the work. Applicants for the 
course in architecture and the course in design must take the special examinations 
explained in the descriptive text of these courses. No examinations are required of 
applicants for evening work. 

All students are required to pursue various lines of work complementary to one 
another, which is made possible by the variety and number of classes. 

There are also evening classes in general free-hand drawing, composition, cast 
drawing, life drawing, architectural drawing, decorative and applied design, clay 
and wax modeling, art metal work, and wood carving, which pursue lines of work 
similar to those of the day classes, but necessarily abridged. 

All courses of study begin in September, punctually at the time announced for the 
various classes. The sessions are from 9 a. m. to 12 m. and from 1.20 to 4 p. m. on 
five days of the week. Evening classes meet for instruction Monday, Wednesday, 
and Friday from 7.30 to 9.30. 
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Regular art course. 


This course occupies five days a week, and requires four years. The work of the 
first year consists of light-and-shade drawings from the antique, free-hand perspeec- 
tive, sketching, elementary composition, and lectures upon the history ofart. Oppor- 
tunity is given: in the afternoon for additional work in cast drawing, drawing from 
still life, and sketching from the costumed figure. Members of all-day classes who 
reach a required standard in drawing are allowed during the second half of the 
school year to work in color and to draw from life. 

Portrait and life drawing, sketching, composition, and the study of anatomy are 
continued throughout the second year, and all students have opportunity to work in 
color. : 

The course for the third and fourth years is a further development of the second 
year’s work. Students draw from the figure from life in the morning session, work 
in color in the portrait class in the afternoon, and continue the course in composi- 
tion. On two days of the week opportunity is given to work from the model in action. 

The study of composition is also a very important feature of the entire course. 
Subjects are assigned and composition drawings are required every week. A special 
advanced course is open to all students who fulfill requirements. 

Classes in illustration are open to students of any year who reach a required 
standard. 


Modeling. 


The work of the classes is carried on in several divisions. The first provides train- 
ing for those who wish to study sculpture as a profession, and every opportunity is 
furnished for serious and thorough work from the antique and from life. The sec- 
ond is intended! to swpplement free-hand drawing from the antique and from life. 
The third is planned to meet the requirements of pupils in the architectural, art 
metal, and wood-carying classes. Students model from casts, photographs, and 
plants, and study the principles of decorative design as applied to stone, wood, and 
metal. The course requires two years to complete. 


Design. 


This course requires an attendance of five days a week at both morning and afternoon 
sessions, the mornings being given entirely to design and the afternoons to design, 
free-hand drawing, and water color. Two years’ attendance is called for to com- 
plete the course. 

Applicants are admitted in September, and an examination is required in free-hand 
drawing from natural and decorative forms. The course of study is as follows: 

Free-hand drawing: Practice is given in drawing from ornament, natural objects, 
and casts in outline and light and shade. Designs for household decoration require 
a clear understanding and a free rendering of perspective principles. The course 
therefore provides instruction in free-hand perspective and sketching, these subjects 
being studied in such a way as to enable students to render artistically the perspec- 
tive appearance of common objects, furniture, and house interiors. 

Water color: Light and shade drawing and free-hand sketching lead to water-color 
painting. The student selects and works from flowers and from groups of objects 
illustrating beauty of form and color, represents color effects and values in a simple 
artistic manner, and applies this knowledge in designs for interior decoration. 

Historic ornament: Illustrated lectures are given on the history of art. The his- 
toric styles are studied and the typical features of each carefully worked out. 

Principles of design and composition: Plan, order, repetition, radiation, symmetry, 
balanee, proportion, and other principles are taught in both simple and complex 
designs: The essential qualities of design—simplicity, strength, stability, truth, and 


44 REPORT OF THE COMMISSIONER OF LABOR. 


beauty—and the treatment of motives in a manner literal, conventional, or symbol- 
ical are studied. 

Applied design: Throughout the course much practice is given in applied design, 
including general ornament, surface patterns, borders, designs for tiles, book covers, 
prints, wall papers, carpets, metal, stained glass, furniture, and interior decoration. 
When students have become proficient in drawing and in general designing they 
may elect one or more subjects for professional work. 


Architecture. 


The training of students is accomplished by lectures, recitations, original inves- 
tigation, and individual study and practice of the principles of construction and 
architectural design. The work occupies five days a week for two years. 

Entrance examinations are held in June and September in free-hand drawing from 
ornament and common objects, in arithmetic, including fractions, percentage, pro- 
portion, square root, and mensuration, and in English grammar and composition. 
Applicants must be at least 16 years of age and must present a letter testifying to 
their general ability and moral character. 

Students are admitted for special work if they give evidence of ability to carry on 
such work successfully. 

The following subjects are comprised in the course of study: 

Instrumental drawing: The work in instrumental drawing includes projection, 
descriptive geometry, projection of shadows, plans, elevations, framing plans, details 
of ordinary frame, brick, ud stone construction, and instrumental perspective and 
cast shadows. 

Free-hand drawing: This subject includes drawing of ornament from cast, free-hand 
perspective, ight-and-shade drawing, pen and pencil sketching, and water color. 

Construction: This subject is covered by a series of lectures upon the materials 
and processes employed in ordinary building operations. They are supplemented 
by problems from given data and by work in the department of science and tech- 
nology, including practice in joinery, framing, and details of house construction, 
and by work in the testing laboratories. 

Elements of architecture and architectural design: Lectures and exercises upon 
the forms and proportions of the Greek and Roman orders, balustrades, doors and 
windows, vaults and domes, are followed by problems in architectural design, drawn 
in plan, elevation, section, or perspective. The drawings are rendered in line, light 
and shade, or color. Furniture design is one of the special studies of the second 
year. 

History: The study of the history of architecture is pursued by means of lectures 
and by reports from the students upon assigned topics. ‘The reports are illustrated 
by drawings and sketches. 

Mathematics and strength of materials: A course in algebra, plane and solid 
geometry, and trigonometry is followed by one in strength of materials, which by 
recitation and laboratory work takes up the stresses and strains in beams, girders, 
columns, roof trusses, etc., and also graphical statics. 

Theory and practice: The purpose of the lectures introduced under this head is to 
show the relation of theory to practice. The subjects include the position of archi- 
tecture among the arts, sanitation, and methods of office work. 


Art metal course. 


The art metal course, including chasing, engraving, die sinking, and enameling 
has been established in recognition of the ever-increasing demand for art work in 
useful objects and the difficulty experienced by manufacturers in securing the serv- 
ices of American artist-artisans whose knowledge of the crafts is sufficient to guaran- 
tee good workmanship. The instruction in drawing, designing, and modeling in the 
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course is given by the special instructors of these subjects, while the chasing, die 
sinking, engraving, and enameling are taught by one whose valuable experience as 
an expert craftsman amply qualifies him to train students for professional art work 
in silver, gold, and other metals. The course in both day and evening classes pro- 
vides for practical application on a strictly professional basis, and students completing 
the course will be equipped not only with artistic appreciation and power of execu- 
tion, but also with a knowledge of the requirements of the trade. 


Wood carving. 


This course aims to give students a general training in the fundamental principles 
of art in drawing, design, clay modeling, and historic ornament, while practical 
application of these principles is made in the special work of wood carving. The 
full course requires five days a week for two years. 

The course includes preliminary exercises in the care and use of tools, horizontal 
and vertical decoration, plane and curved surface carving, incised model carving, 
low relief, high relief, letters and inscriptions, cabinet work in historic styles, and 
sculptured ornament. A course in light carpentry or cabinet work may be taken in 
the department of science and technology. 


DEPARTMENT OF DOMESTIC ART. 


The courses in this department include sewing, dressmaking, millinery, costume 
design, art needlework, and basketry. 

All courses begin in September. Classes in the special courses for use in the home 
are organized also, so far as accommodation will permit, at the beginning of the 
winter and spring terms. The school year is divided into three terms of three 
months each, beginning in September, January, and April. 

In all branches of instruction there are morning, afternoon, and evening classes, 
except in art needlework and drawing, which are restricted to mornings and after- 
noong. 

Evening classes in sewing, dressmaking, and millinery meet twice a week during 
the fall and winter terms. The courses of study differ from those of the day classes 
and are arranged with reference to the needs and limited time of the student. 

Lectures on subjects closely related to the work are given during the year. All 
institute lectures are open to the students of the department. The director gives a 
course of ten lectures on historic costume from the earliest times to the present. 
These are illustrated by lantern views of famous portraits and of French costume 
plates. The aim of these lectures is to make the students acquainted with the styles 
of costume worn in different countries during noted epochs, and special attention is 
called to the designs most effective and most readily adapted to modern dress. These 
lectures are open to the public as well as to the students. 


Sewing. 


This course is organized in September only. It has been arranged for those who 
can devote their whole time for a year to the study, and work at home is required. 
The first half of the year is devoted to practice in the various kinds of hand and 
machine sewing, and to learning the principles of drafting, cutting, and fitting under- 
garments and children’s dresses. Students who satisfactorily complete this part of 
the course may take orders for work, and thus put into practice the principles already 
learned. Instruction in all kinds of mending is included in the course, that all 
branches of the work may be covered, and throughout the course the student is 
given opportunity to develop her own ideas in design and color. ket 

This course is considered necessary as a preparation for the dressmaking training 
of those who have had but little experience in hand sewing or simple garment making. 

Applicants should have some experience in hand sewing, and should be at least 


15 years of age. 


46 REPORT OF THE COMMISSIONER OF LABOR. 


Dressmaking. 


This course is arranged to give a thorough training in the principles of dressmaking, 
with as much practice in their application as the time will allow. It fits the pupils 
to do intelligent work, under direction, in an establishment. An opportunity will 
be offered in a second year to those who give evidence of ability in cutting, iitting, 
and designing to do more independent work, until they prove themselves competent 
to be recomwmended or to receive a certificate. 

This class is organized in September only, and continues through the school year. 
Sessions are held daily,except on Saturday. Two afternoons in a week are given to 
the course in design, and the students attend the lectures on the history of costume. 

Applicants must be over 16 years of age and have some knowledge of the making 
of dresses from pattern. They must bring for inspection a dress proving their ability 
to do good work, and must pass a written examination on the making of a simple 
dress. Women who have had previous experience in dressmaking may be admitted 
to advanced work upon passing an examination which will prove their fitness. 

The course of study comprises drafting, cutting, and fitting unlined shirt waists and 
skirts; instruction in drafting skirts and waists with chart; exercises with practice 
material in fitting and designing and in making dress trimmings and finishings; 
study of color, form, line, and texture; drafting and making walking skirt; cutting, 
fitting, and making lined waist; study of the eontour and poise of the body; mateh- 
ing stripes and plaids; drafting and making princess gowns; practice in designing; 
study of artistic principles; drafting, cutting, and making jacket; study of woolen 
textiles; drafting and making evening gown. 

Drawing, water color, elementary design: Practice in the use of the pencil and of 
water color; appearance of objects, bows, gowns, and drapery; outline and propor- 
tion of the human form; study of historic costume; practice in designing gowns for 
home and evening wear. 

Drafting by chart is taught in a separate class to dressmakers or to those who wish 
to be able to draft patterns for themselves or their families. 

For those who already have a knowledge of dressmaking and wish to learn how to 
do ladies’ tailoring a course is offered in the making of jackets and coats. 


Millinery. 


The object of this course is to afford training in the practical and artistic principles 
of millinery according to the best methods, and also to eultivate taste in color and 
design as related to costume. The class, completing in four months the full course, 
is organized in September and February, and has been arranged for those who wish 
to prepare to become milliners. The class meets daily, except on Saturday. Part of 
the time in the afternoon is devoted to the course in design. There are also lectures 
upon hygienic, artistic, and historic dress, and instruction is given in the methods of 
keeping accounts. F 

Applicants must bring for inspection a hat showing some talent im the trimming 
and making, and they should be able to work rapidly, since the time devoted to this 
course is short, in order to be ready for the workroom seasons. The class organized 
in September prepares students to take positions at the opening of the spring season, 
while the class beginning in February fits them for the fall season. They should be 
over 16 years of age and able to do good hand sewing. Familiarity with the use of 
the tape measure and ability to eut accurately are requisites. 

In the course of study are included facing and finishing hat brims; making bows; 
trimming hats; study of form, line, color, and textiles; designing, drafting, and mak- 
ing frames; making and trimming coyered hats and bonnets; making velvet hats and 
bonnets, toques and evening bonnets; making wire frames and straw hats; lace and 
shirred hats and bonnets; children’s hats. 
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Drawing, water color, elementary design: Practice in the use of the pencil and of 
water color; appearance of objects, drapery, bows, hats; outline and proportion of the 
head; study of historic costume; designing of hats. 


Costume design. 


The object of this course is to train students to become illustrators or designers of 


costume. Three years are required. The first two years are spent either in the 


regular art course or in the two-year course in design in the department of fine arts. 
The entrance examination is the same as for those courses. The instruction is given 
m the regular classes of that department, and embraces cast drawingfrom ornament 
and the antique, freehand perspective, color, life,and portrait drawing, sketching 
from the figure, composition, design, and the history of art. 

A part of the second year and the whole of the third year are given to special 
study of costume design in the department of domestic art. The work covers study 
of the figure and head, and sketching and designing costumes in pencil, ink, and 
water color. The ad of historic costume is included in the course, and students 
attend the lectures on this subject and on the history of art. The full time of the 
student is required throughout the three years. 

To enter upon the special work of the third year, students must perform in a 
satisfactory manner the work of the first two years in the department of fine arts 
and also submit such sketches of the costumed figure in pencil and water color as 
will prove their ability to undertake the special work of costume design. Applicants 
who have had thorough training elsewhere and wish to enter advanced classes must 
present such drawings as will justify their admission. 


Art needlework. 


This course of two years is for those who desire to make a profession of art needle- 
work, as well as for those who wish a knowledge of the principles and methods of 
the art for use in‘ home decoration. The instruction cultivates artistic feeling and 
judgment in the choice of design, color, and texture. 

The study of drawing and design, which is necessary for a correct appreciation of - 
artistic needlework and the [ot eer of originality, is taken up two mornings in 
the week. The remaining sessions are devoted to the study of the varieties of 
stitchery. 


DEPARTMENT OF SCIENCE AND TECHNOLOGY. 


The instruction afforded by this department of the institute includes the two-year 
technical course in steam and machine design and in applied electricity, besides a 
number of evening technical courses and evening trade classes. 


Steam and machine design. 


The primary aim of this course is to furnish as sound and complete a technical 
and mechanical training as is possible in the limit of two years, and it is especially 
designed to furnish those who: wish to enter manufacturing or industrial pursuits or 
in. other ways come directly in contact with the design, construction, and operation 
of machinery of any kind, with a training which will be of immediate value to them, 
and, at. the same time, one which is thorough enough to enable them to rise to posi- 
tions of responsibility. 

Tt is not the aim of the course to train the professional or expert engineer, but 
rather to give young men who wish to enter mechanical enterprises, either in the 
drafting room or shop, a training that will especially fit them. for positions as 
designers of machinery or supervisors of its construction and operation. For this 
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reason much time is devoted to the subjects of machine design and machine con- 
struction, so that the graduate may be familiar with the processes and treatment of 
material in different lines of manufacture, and thus be able to intelligently superintend 


and direct them. 


The following is the course of study: ¢ 


FIRST YEAR. 

Fall term. Winter term. Spring term. 
Mathematics (algebra) ......- 5 | Mathematics (plane geome- Mathematics (plane trigonom- 
Physics (mechanics) IY) erence ele ee eer ee oie 5 210 ei) ee ee ese 5 
Physical laboratory.......--.- Phys BiCSi( Heat) ies teeee cass coe 5 | Physics (electricity)/-22.----2-- 5 
Mechanical drawing (projec- Physical laboratory .....----- 4 | Physical laboratory ........--- 4 

CLONS) sea aeee ee seces cone 5 | Mechanical drawing (shop Mechanical drawing (engine 
Freehand drawing.......-..-- 1 Gra WINS) ie eae stosse a= <= 2 ae details) 724-2. ease ee 5 
Shopwork (carpentry and pat- Freehand drawing ........-.- 1 | Freehand drawing ............ 

PETMEIN AKIO ee cicie:s eames es 5 | Shopwork(foundry and forge) 5 | Shopwork (forgeand visework) 5 


Mathematics (advanced alge- 


IDYQ) eae eee eee op amie 5 
Mechanism Bees.) 
Machine design..-.....- Pee 


Mechanical laboratory 4 
Shopwork (machine work)... 5 


SECOND YEAR. 


Mathematics (solid geometry) 5 
Steam engine and steam boil- 


Machine design .-. 
Steam laboratory 
Shopwork (machine construc- 

tion) 


Mathematics (analytical geom- 


CULY) isee agate too 
Mechanics and strength of 

TMALCTI AIS oe at, ete c ee are eee ee 5 
Machine design Js, Sere 5 


Applied electricity. 


It is the aim of this course to furnish special and practical training which will 
qualify the graduates to fill such positions as operators, 


gers of electric lighting, 


superintendents, and mana- 
railway, and power plants; constructors, and designers in 


some of the various lines of applied electricity; or commercial and executive posi- 


tions connected with the business end of such industries. 


The course of study is as follows: ¢ 


FIRST YEAR. 


Fall term. 


Winter term, 


Spring term. 


Mathematics (algebra) 
Physics (mechanics).......... 
Physical laboratory........... 
Chemistry (nonmetals) 
Chemical laboratory....-...-- 
Mechanical drawing (projec- 
LIONS) teu sdcos eens Rae e ater 3 
Shopwork (carpentry and pat- 
tern making) 3 


Mathematics (plane geom- 
GuIAY)) seuce paenegoeeciee omens 
Physics (heat, light, sound) .. 5 

Physical laboratory .........- 
Chemistry (metals) 
Chemical laboratory ....-....- 9 


Mechanical drawing (shop 
OPAWINS) cos J. Sones cease 
Shopwork (pattern making 


ANA TOUNGLY \cecemcseciesie ce 


Mathematics (plane trigonom- 


CUDW ie sce cone wee ees 5 
Physi¢s (electricity) eeacccese 5 
Physical laboratory .......--.- 4 
Chemistry (qualitative anal- 

WSIS) coca eee cere aetiae seen 2 
Chemical laboratory .......... 2 
Mechanical drawing (engine 

Gotails) « = SULT siajclals oommereeta ae 3 
Shopwork (forging)........... 3 


SECOND YEAR. 


Mathematics (advanced alge- 


WEA) Son pe eet ce rrnecmete setae 5 
Mechanics (steam) -..-....... 3 
Applied electricity (genera- 

TOM ates ota come eoaee 


Applied electricity (labora- 
tory 4 

Mechanical drawing (dynamo 
details) 

Shopwork (forge, vise work).. 3 


Mathematics (solid geome- 
UVa lane eaten meio oe ine ae 5 
Mechanics (prime movers)... 3 
Applied electricity (transmis- 
BIOM) cars cs serena eee eee: 
Applied electricity (labora- 
tory 4 
eel drawing (wiring 
plan 3 
Shopwork (machine work)... 3 


Mathematics (analytical ge- 


OWUCULYA meanest cine sees 
Mechanies (strength of mate- 
Pia) aie eerie tees ote es 
Applied electricity (motors 
and jlighting) paescssteseeees 
Applied electricity (labora- 
WOLYs) ai cian See eaaiemise nie are sisic oe 
Mechanical drawing (power 
plants) eee ae eee eee cae 


tion) 


aThe figure after each study represents the number of periods a week. 


All periods in drawing, 


shopwork, and laboratory are 2 hours long; all other periods are 1 hour each. 
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EVENING TECHNICAL COURSES. 


The following evening courses are provided for those whose regular occupation 
prevents them from attending a day course. The aim is, so far as the time allows, 
to furnish a thorough and practical training in the various branches which will be of 
immediate value to the student, not only by increasing his general information, but 
also by enabling him to advance to positions of greater responsibility in his special 
line. By attendance in succession upon several of these courses a fairly complete 
mechanical or electrical course may be obtained. 

In these courses the theoretical instruction in every case is supplemented in each 
session by individual practice in the laboratories or drawing-rooms, and all of the 
apparatus and laboratories of this department are ayailable for these classes. 

The outfit lent each student includes everything needed for the most thorough 
individual work, and the size of all the classes is limited so that each student may 
have abundant room to carry on his work under the personal oversight of the 
instructor. 

Entrance examinations in arithmetic and algebra through simple equations are 
required for the course in applied electricity, and one in arithmetic for the courses in 
steam and the steam engine, and strength of materials. 

Applicants who have taken the course in physics will be given preference in admis- 
sion to all the other courses. 

All classes meet on Monday, Wednesday, and Friday evenings from 7.30 to 9.30 
between September and March. The courses of study are as follows: 

Physics (one year): Principles of mechanics; equilibrium of forces, pressure of 
gases, laws of motion, work, energy, and friction; heat and ventilation; magnetism, 
static and current electricity, and electrical measurements. Two lectures and four 
hours of laboratory work each week. 

Chemistry (three years): First year—Principles of general chemistry and of chem- 
ical combinations, properties of the nonmetallic and metallic elements and their com- 
pounds. Second year—Qualitative analysis; solubility of different substances; ana- 
lytical reactions of each base; analysis of solutions and solids; and determination of 
acid radicals. Third year—Quantitative analysis, gravimetric and volumetric; assay- 
ing and elements of organic analysis. Lectures and laboratory throughout the three 
years. 

Applied electricity (one year): Lectures and laboratory practice in operation of 
dynamos and motors; principles of dynamic electricity and magnetism and their 
application in practice. , 

Mechanical drawing (two years): First year—Use of instruments; principles of 
working drawings; projection and shop drawing. Second year—Advanced drawing; 
machine design. 

Mechanism (one year): Lectures and drawing. Mechanical movements carefully 
analyzed and worked out on the drawing board. Problems on cams, gear teeth, dif- 
ferent forms of link work, ete. The course in mechanical drawing or an equivalent 
is required for admission. 

Steam and the steam engine (first term only): Lectures dealing with laws of heat, 
combustion of fuel, and steam generation; properties of steam; condensing and non- 
condensing engines; value of single, compound, and triple expansion. Laboratory 
practice in setting slide valves, taking indicator cards, and calculating horse power 
and other data, and making tests of engine efficiency. 

Strength of materials (second term only): The instruction deals with the stresses 
and strainsin floors, beams, and girders, columns, shafting, boilers, and riveted joints, 
ete., and the behavior of the material of construction under such strain. Individual 
experiments and tests on large specimens form an important feature of the work. 
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EVENING TRADE CLASSES. 


The evening trade classes aim to furnish a thorough practical training in the vari- 
ous trades which will be of immediate value to each one attending by giving him 
skill, accuracy, and a thorough knowledge of the technical points of his trade, 
familiarizing him with modern methods, preparing him for advancement, and 
increasing his earning power. 

Each one of the shops is provided with all the machines, tools, or special appara- 
tus for the particular trade which can promote the objects and increase the value of 
the instruction. 

Applicants for these evening trade classes must be between 16 and 25 years of age, 
and applications should be made before the term opens. 

All classes meet on Monday, Wednesday, and Friday evenings from 7.30 to 9.30, 
from September to March. The courses of study comprise: 

Carpentry (two years): Practice in use of carpentry tools, instruction in joinery, 
practical examples of house framing, doors, sashes, etc. Also an advanced course, 
taking up problems in roof framing, stair building, or pattern making, as the student 
may elect. 

Machine work (two years): One term of bench work and one term of practice on 
the engine lathe, planer, shaper, and milling machine. This is followed by actual 
machine construction and high-grade machine work, including tool making, with 
considerable practice on the milling machine and grinding machine. Experienced 
machinists will find this work of great value. 

Plumbing (two years): The Journeymen Plumbers’ Association of Brooklyn coop- 
erates in the direction of this class, and awards certificates to those showing satisfactory 
proficiency, which entitle the holders to admission to the association. The manual 
work includes practice in soldering and wiping the various types of joints; making 
bends, traps, and other practical work. The lectures deal with the proper arrange- 
ment of drain, soil, and waste pipes; trapping; ventilation; supply pipes; boilers; 
tanks; fixtures, ete. 

Sign painting (two years): Practice in spacing and plain lettering; ornamental! let- 
tering in gold and colors on wood, glass, and metal. Also composition of signs; 
scroll work; wagon painting; striping; and pictorial work. ; 

Fresco painting (two years): Preparing walls and ceilings in calcimine; lining; 
stencil work; flatand shaded ornament; flower painting; and paper hanging. Study 
of design and advanced ornamental decoration on wall and ceiling. 


The institute is under the control of a board of trustees, with a 
secretary as executive officer, and a faculty composed of 7 members, 
each one of whom is the director of a separate department. Altogether 
there are 128 instructors, of whom 75 are engaged in the departments 
considered in this report. Most of the instructors are graduates of 
colleges or scientific schools, and many of the technical instructors 
were educated in the institute. In the trade work the instructors are 
men who have gained prominence in their several trades and are, for 
the most part, self-educated or were trained in the institute. 
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The number of students enrolled in the departments herein con- 
sidered during the year 1900-01 was as follows: 


STUDENTS ENROLLED IN SELECTED DEPARTMENTS OF PRATT INSTITUTE, 1900-01. 


: - Day Evening 
Department. POunEeo en nnace: Total. 
PETES SLRS IG | oa ee a Se See ee ee 283 220 508 
LESTE SS Ca ee NN Nai EI ee I ye RES eg en 464 72 536 
SECS SKECDEN AUR Ag el STB CD. Soca ee 117 346 463 
ERP eee Ba aR Pe SE 8 ee ee BE ec Sh as 864 | + 638 1, 502 


a Not including 245 students in the normal and children’s classes. 
6 Not including 195 students in the children’s classes and those who take instruction for home use. 
In the day course in the department of science and technology the 
several branches are combined. In the evening course each subject 
may be, and usually is, taken separately. Of the 346 pupils in the 
evening courses the following is the number in each class: 


Evéning technical. Evening trade. 

EP CATES ID aN aka ae ae 2s EC aI CM EL VEe. Seer aces ae Sees 26 
COA NEN CAS See a a “S00 Naenine work <== f.2. S222) 2s - 44 
Applied electricity ----- oe Se orate Poin Pela pinche ek eek awe os 54 
Mechanical drawing and mechan- IPMART MAR eS Ae yes 16 

TED 3 et Se ee Oy BibescOupaliitine 5-2 =e i 
Steam and steam engine....------ 21 Total - 
Strength of materials -........-.- 18 i ioe eh De yao ge i 

GUGY 2 aie 8 ee eee 195 


The department of domestic science is not considered in detail for 
the reason that the classes are made up almost wholly of normal stu- 
dents, children, and those who take instruction for home use. There 
were 310 students in this department. The diploma of the institute 
is given to those students who successfully complete the normal and 
high school courses. 

The certificate attests the successful completion of any of the day 
courses representing from one to four years’ work in the departments 
of fine arts, domestic art, science and technology, domestic science, 
and libraries. As diplomas or certificates are not awarded to students 
in the evening classes, it is impossible to state exactly the number of 
graduates. It is safe to assume, however, that out of more than 40,000 
individual students who have received instruction in the institute at 
least 10,000 have completed the courses covered by this report. 

The cost of the buildings, grounds, and equipment of the institute 
is approximately $1,200,000. Everything was provided for by an 
endowment fund given for the purpose by the founder, and this fund 
has been added to by the trustees of the Pratt estate. At the pres- 
ent time the fund amounts to $2,500,000. Approximately $250,000 
annually is required for the maintenance of the work of the institute. 
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This amount is derived almost entirely from the endowment fund, with 
shght addition from tuition fees. _ 

In the opinion of the officials the courses of study prescribed are 
founded on wise lines. They are improving in detail as experience 
increases and it is found possible to introduce into the work more of 
true art or more breadth of technical and scientific training. Regard- 
ing the benefits accruing to local industries, it is difficult to definitely 
determine what practical benefits have accrued to the industries in the 
locality as the result of the establishment of the institute. The indi- 
rect influence is oftentimes as important as the direct. A large insti- 
tution with high ideals does much toward elevating public sentiment, 
awakening new standards of excellence and new lines of thought in 
many ways and in many places, and these are things which it is impos- 
sible to measure. High standards of work and the amount one expects 
to be able to accomplish in a given length of time always increase as 
the possibilities for accomplishment increase; so that it would be 
impossible for the most accurate observer to give an exact estimate 
of the influence that any school has had on any special industry. 
Nevertheless evidences come from many sources that the institute is 
exerting a very strong influence for good and that these benefits reach 
over a very wide area, including, to some extent at least, a large part 
of the entire country. 

The trustees feel that the large sum of. money expended annually 
yields the greatest possible return, because of the influence it is exert- 
ing on the community and the country at large; and the very high 
regard in which the institute is held by everyone who speaks of it is, 
to some extent, an indication of the great good that it is doing. 

The following statement regarding the evening trade class in machine 
work conveys some idea as to the local influence in one particular line: 
For this class, which is limited to 50 students, there were at the open- 
ing session last year 200 machinists who were anxious to be admitted, 
simply because they were aware of the benefit that the instruction 
had been to others in their trade, and more than 100 of those who 
could not be accepted wished: their names placed on the waiting list 
for next year. . 

In the early history of the institute there was some opposition from 
one of the local labor unions, which arose from a misconception of its 
purpose and was not well founded. During the past ten years the 
Journeymen Plumbers’ Association of Brooklyn has cooperated in 
the direction of the class in plumbing and awards certificates to those 
showing satisfactory proficiency, which entitle the holders to admis- 
sion to the association. The Master Painters’ Association cooperates 
with the evening classes in sign and fresco painting in a similar way 
and grants certificates, to those showing proficiency, at the completion 
of the course. A recent number of the institute monthly contains 
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ample evidence as regards the benefits derived by those who have been 
under instruction in the institute, and the alumni notes show a list of 
more than 100 students who have graduated in the past five years and 
are now holding important positions in leading industrial establishments 
throughout the country. 

In speaking of the success met by the students of the evening trade 
classes, the record of the class in plumbing for the year 1895-96 was 
referred to. There were 49 members in this class and a recent effort 
to ascertain their whereabouts resulted as follows: 

Nine could not be located, 1 was in Manila, 1 perished on the Maine, 
22 were regular journeymen plumbers, 7 were master plumbers, 5 were 
salesmen in plumbers’ supply houses, 1 was superintendent of a large 
plumbing firm, 1 was a draftsman on plumbing plans, 1 was a sanitary 
engineer for a trade paper, and 1 (the only one who had left the trade) 
was a policeman. Thus, of the 40 members heard from, many had, in 
the short time since they left the institute, stepped up at least one notch 
in the social scale, and instead of getting 75 cents or a dollar a day as 
plumbers’ helpers, were receiving at least the regular journeyman’s 
wages of $21 per week. Nearly half had stepped up another notch and 
were doing even better, as master plumbers, salesmen, and the like. 
This is an exceedingly predate record. In the evening classes these 
young men had been taught to think in connection with their work, 
and they have kept on thinking ever since in competition with men 
who are not in the habit of putting over-much thought into what they 
do. The result is that they have begun to advance in the industrial 
scale, and in all probability they will continue to get further ahead so 
long as they continue to work more intelligently than those with whom 
they come in contact. 

In the matter of receiving preference over shop-trained apprentices 
and workmen, it is pointed out that the civil-service examinations in 
Greater New York City for licensed plumbers, plumbing inspectors, 
and the like ask as their first question, ‘*‘ Are you a graduate of any 
trade school?” and give an increased per cent for an affirmative answer. 
It is seldom that a graduate fails to obtain a good position if he takes 
a letter of recommendation from the institute. One leading manu- 
facturer, of national repute, states that he can always find room for 
any young man whom the institute will recommend. Yet many of 
the firms who can find room for the graduates in their works have 
from 100 to 200 applicants on their waiting lists. Good positions and 
better opportunities await the graduates each succeeding year. The 
reputation of the institute and the character and ability of its gradu- 
ates have become so thoroughly established that some of the leading 
manufacturers of the country have expressed the desire te employ all 
the young men who complete the courses in the day school, Some 
idea of the demand for young men of this class may be had from the 
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fact that within six months after the last graduation the institute had 
applications for-more than four times as many graduates as there were 
in the day classes. 

As regards the possibilities of a trade or technical school graduate 
taking up practical work without undergoing a period of apprentice- 
ship, it is said, ‘‘no school can turn out a finished workman. The 
time is too short to give the necessary experience, and it would be 
unwise to prolong the course of study to a point where all the neces- 
sary experience could be gained in the school. In general, the school 
has accomplished its object if the fundamental principles underlying 
the trade have been taught, and intelligence and skill and breadth of 
mind have been acquired, so that the graduate may find ready employ- 
ment and have the power to rapidly acquire the necessary experience 
in practical work to enable him to rise to responsible positions.” In 
very many cases, where the graduates follow a trade, the period of 
apprenticeship is shortened considerably, as their progress depends 
upon their ability to do good work rather than the number of years 
that they have been engaged in the trade. 

The institute has proved highly satisfactory in every particular, but 
it has never fully attained the end for which it was established, for its 
ideals and aims are very far-reaching. The fact that from a small 
beginning of 12 students in 1887 the institute has grown so that it is 
to-day giving instruction to 3,474 students, and in the past fourteen 
years bas given instruction to more than 40,000 individual students 
shows in a general way that the public have confidence in its methods 
and work and that it has achieved well-deserved success. The institute 
has lost the direct inspiration of its founder, who was personally in 
touch with the work during the first four years of its existence, and ~ 
to whom, more than to anyone else, is due the spirit of loyalty, coop- 
eration, and unselfishness which pervades its activities. The useful- 
ness of the institute is widened as the number of its graduates is 
multiplied and as they carry its methods and ideas abroad. 

In the growth and development of the institute the trustees and the 
faculty have kept close to the original ideas of the founder, and no 
better proof could be found of the fundamental truth underlying these 
ideas and the urgent necessity for the kind of industrial and technical 
training that it stands for than in the remarkable growth of this insti- 
tution since it first opened its doors to the public. 


ST. GEORGI’S EVENING TRADE SCHOOL, NEW YORK, N. Y. 


This school was established in New York City in the fall of 18992, 
and by its useful career has firmly established itself as a valuable 
adjunct of St. George’s Protestant Episcopal Church. 

Started primarily as a boys’ club, to bind the boys together, amuse 
them, and keep them from the streets in the evening, it has now become 
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a salient factor in their lives, enabling them to select the lines of work 
for which their characters and dispositions are best adapted, and to 
become eventually skilled mechanics. The school, with its evening 
classes, allows not only the boys who go to the publie schools to 
attend, but also the young men who work during the day in stores and 
offices. Theoretical instruction in the form of short lectures is given 
each evening in the class rooms on subjects which, bearing directly 
upon the work in hand, tend to open the eyes of the pupils to facts 
closely related to their studies and acquaint them with the rapid 
strides being made outside the school in their special line of work. 

In addition to the benefits derived from the school, there is an 
employment bureau, which is conducted for the purpose of finding 
positions for the boys which will enable them to work during the day 
at the trades they are being taught in the evening, thereby insuring a 
livelier interest in the work as well as more lasting impressions derived 
from it. The church also conducts a manual training school for boys 
under 10 years of age, from which a large proportion of the pupils in 
the trade school are drawn. 

The school year opens on the third Monday in September and closes 
on the last Friday in May. Tuitionisfree. All pupils must be mem- 
bers of St. George’s Sunday School and over 10 years ofeage. Sessions 
are held every evening except Saturday and Sunday, from 7.30 to 9 
o'clock. The school is closed on all legal holidays, as well as for about 
ten days during the Christmas holidays. 

The course of instruction covers a period of three years, and 
embraces carpentry, plumbing, printing, and free-hand and mechan- 
ical drawing. - 

The drawing department covers effectually all the practical instruc- 
tion necessary to a mechanic or artisan in geometrical, mechanical, 
working, machine, and free-hand drawing. 

The carpentry department, which is elaborately equipped with all 
modern bench tools, takes in not only carpentry, but joinery, pattern 
making, and cabinetmaking, devoting varying periods of time to the 
boys in each kind of work, as evinced by their ability to stride with or 
ahead of their classmates. 

The printing department includes in its work the issuing of the 
Industrial Herald, a school paper printed monthly by the boys. This 
department embraces in a very practica] sense all the work in a print- 
ing office from typesetting to presswork. 

The plumbing department is devoted entirely to plumbing and gas 
and steam fitting. A visit to this department when in operation is not 
dissimilar to a visit to any outside shop, as each piece of work is 
stamped with its own utility. : 

The general management is vested in a board of directors chosen by 
the church. There are 6 instructors, of whom 1 is a college graduate, 
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and the others are men who have received a practical training in the 
trades. The number of pupils in each department and class during 
the year 1900-01 was as follows: 


PUPILS IN EACH DEPARTMENT OF ST. GEORGH’S EVENING TRADE SCHOOL, 1900-01. 


First-year | Second- |Third-year| , 
« . = i Total. 
class. year class, class. 


Department. 


Carpentry 40 20 20 80 
Pliin Din es eee a cee ee se 24 20 16 60 
PLUNGE Seca aw ak oe oa oe Sarai ane Calne eo ae eee wae terete 25 20 15 60 
Free-hand and mechanical drawing...............----- 30 30 20 80 

TOUR ssi, aSiclelem batts dinels a dtieis,crsls's te Seietaleete trees ae 119 90 fis 280 


In addition to the above there were 85 pupils in the manual-training 
school. In past years a large proportion of the pupils failed to com- 
plete the full courses, and therefore the number of graduates is small. 
Thus far only 260 diplomas have been awarded by the school. The 
present school building is located at 505 East Sixteenth street, and was 
occupied for the first time in the fallof 1900. It isa four-story brick 
structure with about 8,000 square feet of floor space, and together 
with the equipment cost about $8,000. The funds for the building 
and equipment were furnished by a prominent member of the church. 
This same member pays the expense of maintaining the school, which 
amounts to $5,000 per annum. 

The benefits accruing from the establishment of the school are 
apparent to all. It has attracted many boys to.the Sunday school and 
the church. It has brought them in contact with men of high ideals, 
and has exercised a very considerable influence toward promoting 
industrial, educational, and social development in the community. 
The effect upon those who have been under instruction has been bene- 
ficial in every respect. The school has helped the boys to be accurate 
in the use of hands and head. They have been fitted to take up trades 
which pay them from $12 to $20 per week, rather than store or office 
positions which are always crowded and afford small compensation. 
Their training has stimulated them with the desire for more advanced 
education, which many have obtained in the higher technical schools. 
As arule, they have received higher wages and had steadier employ- 
ment than those boys in the Sunday school who have not attended the 
trade courses. It is said that, having had the advantages of individuai 
instruction such as do not ordinarily obtain among employees in the 
average workshop, the graduates are preferred by employers over 
shop-trained apprentices. 

The school does not claim to turn out skilled mechanics. The main 
object is to train the pupils so that when they leave the school they 
can take up positions as apprentices or helpers in the several trades 
with the cheerful prospect that the knowledge they have already 
acquired will enable them to make rapid advancement to the higher 
positions. The officials state that the courses of training and study 
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could be improved by extending the scope of the work and by having 
additional equipment in some of the class rooms. At present the out- 
look for this is uncertain. 

The school has proved satisfactory in every way. It has demon- 
strated its value in training pupils, not only for their life work, but 
for their general usefulness in the community. It forms the principal 
work of the church among the boys and young men, and has fully 
attained the end for which it was established. 


\ 


WALPIN TRADE SCHOOL, NEW YORE, N. Y. 


Like the St. George’s Evening Trade School, which is connected 
with St. George’s Episcopal Church, the McAlpin Trade School had 
its origin In a boys’ club connected with the West Side Mission of the 
Brick Presbyterian Church located at 410 Fifth avenue, New York 
City. 

The boys’ club was established for the purpose of providing a place 
where the boys in the vicinity of the church might spend the even- 
ings in innocent amusement, etc., the main object being to make the 
club and its privileges sufficiently attractive and entertaining to induce 
the boys to pass the time there and thus be the means of keeping them 
from the streets. In the fall of 1900 the church officials concluded to 
enlarge the scope of the club and if possible make it more useful and 
more productive of practical benefit to the boys. With this purpose 
in view the trade school was established. The boys’ club is nonsecta- 
rian. The cost of membership is 10 cents per month for boys under 
16 years of age, and 20 cents per month for boys over 16 years.° 
The privileges of the club include the use of the library, reading room, 
game rooms, gymnasium, athletic grounds in the summer, free admis- 
sion to church entertainments, and free tuition in the trade school. 

All pupils must be members of the boys’ club. The school opens 
the first week in October and closes the last week in June. Sessions 
are held every evening in the week except Sunday from 7.30 to 9.30. 
The present courses of instruction include carpentry, iron work, and 
free-hand drawing. ‘There is also a course in manual training for the 
smaller boys. The school is under the management of a council, which 
is composed of prominent members of the church. There are 5 regu- 
lar and 7 assistant instructors, all of whom acquired their training in 
practical work. The number of pupils in each class during the past 
year was as follows: Carpentry, 25; iron work, 32; free-hand draw- 
ing, 32. 

As the course of instruction covers a period of three years, it is too 
early yet for the school to have any graduates. The building and 
equipment cost $27,000, which amount was donated by a prominent 
member of the church. The school is maintained by the Brick Pres- 
byterian Church. The cost of maintenance during the past year was 
about $2,500. The officials state that the school is greatly in need of 
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more space, and that the courses of training and study could be im- 
proved by extending the scope of the work so as to include plumbing, 
printing, machine work, and mechanical drawing. The outlook is 
very promising. Tentative plans have already been made for a new 
school building that will accommodate 500 pupils. 

The schoo] has not been long enough in existence to have accom- 
plished anything definite in the way of benefiting local industries or 
those who have been under instruction. It is a new feature of church 
work, and the results already attained are both pleasing and satisfac- 
tory and are such as to warrant the prediction that the future is full of 
promise both for the school and the boys and young men who will be 
so fortunate as to be able to attend it. 


BARON DE HIRSCH TRADE SCHOOL, NEW YORK, N. Y. 


The Baron de Hirsch Trade School in New York City is one of sev- 
eral similar institutions which have been established, both in this coun- 
try and in Europe, through the munificence of the late Baron de Hirsch. 
In keeping with his general purpose to aid indigent Hebrews in Hun- 
gary, Russia, Galicia, and Roumania to emigrate to other countries 
and there establish themselves upon a self-supporting basis, Baron de 
Hirsch created what has since,bcen known as the Baron de Hirsch fund 
for the benefit of needy Hebrew immigrants in the United States. In 
February, 1891, the fund, amounting to $2,400,000, was conveyed to 
a board of trustees in New York City to be invested in the United 
States. The specific purpose of the fund is to furnish mechanics with 

‘tools, teach easy trades, aid in securing employment, and in exceptional 

cases to be-loaned out to immigrants until they become self-support- 
ing. Besides establishing colonies in various States and aiding in the 
education of Hebrews in all the larger cities, the trustees have also 
established a flourishing agricultural school at Woodbine, N. J., where, 
in addition to teaching everything pertaining to the art of agriculture, 
the pupils also receive instruction in manual training and industrial 
work. 

The object of the trade school is to fit young men in as short a time 
as possible to enter one of the mechanical trades for a Hvelihood. All 
instruction is free and is limited to Jewish young men. Preference 
in admission is made in the following order: (1) Those born in Russia 
and Roumania, (2) those born elsewhere in foreign countries, (3) those 
born in the United States of foreign parentage, (4) those born in the 
United States of American parentage. Applicants must be able-bodied 
and at least 16 years of age and must show that they have some means 
of support while in attendance, as nothing in addition to the instruc- 
tion is provided by the school. AI applicants are taken on trial for 
the period of fourteen working days, at the end of which time, if the 
applicant shows that he possesses sufficient ability to learn a trade 
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and has proved himself worthy of acceptance as a pupil, his name is 
enrolled as a member of the school. Applicants are assigned to what- 
ever course they seem best adapted for, due regard being given to 
their own inclination as to the trade they wish to learn. No certifi- 
eate is given to any pupil who does not remain throughout the entire 
course. 

For the present there are day classes only. Owing to lack of in- 
terest the evening class in elementary mathematics, which was intended 
for those engaged in mechanical work during the day, has been aban- 
doned. The school year is divided into two terms of five and a half 
months each. The winter term begins:the 1st of February and the 
summer term on the 15th of August. 

The aim of each course is to give the pupil a practical working 
knowledge of some trade; with this in view, the first few months of 
each course are devoted to gaining a knowledge of the principles of 
each trade, the latter months to practice, showing the application 
of these principles. 

Shop methods, in practice, are followed as closely as possible, and 
each pupil is required to keep a notebook in which all practical points 
given by the instructors in lectures are required to be copied. All 
work is, as far as practicable, done from working drawings, and instruc- 
tion in mechanical drawing is given to enable pupils to read and work 
understandingly from such drawings. 

For those pupils ignorant of English, instruction is provided in that 
language, and certificates will not be given to pupils who, at the end 
of their course, can not read and write a fair amount of English. 

At the satisfactory termination of any one of the courses, each grad- 
uate is given a kit of tools and a certificate stating that he has com- 
pleted one of the courses offered by the school. 

The sessions are held on Mondays, Tuesdays, Wednesdays, and 
Thursdays, and the hours are from 8 a. m. until 5 p.m., with an 
intermission of one hourat noon. On Friday the school closes at 4 p.m. 
The school is closed on all legal and Jewish holidays, and from July 
15 to August 15 of each year. 

The courses of instruction include carpentry, plumbing, machinists’ 
work, house and sign painting, electric wiring, bell work, etc. Lec- 
tures are given throughout the course showing the principles involved, 
and explaining the various uses of tools, materials, etc. 

The school is under the general management of an advisory com- 
mittee. There are 8 instructors, each of whom acquired proficiency 
through work of a practical nature in his trade. The number of pupils 
in each class during the last session was as follows: Carpentry, 15; 
plumbing, 15; machinists’ work, 15; house painting, 15; sign painting, 
15; electric wiring, etc., 15. Certificates of proficiency have been 
awarded to 432 pupils. The school building, which was completed in 
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1899, is situated on East Sixty-fourth street. It is a handsome four- 
story brick structure, with stone trimmings, and furnished throughout 
with all modern improvements. The class rooms are large and have 
ample light and ventilation, and are equipped with the latest facilities 
for instruction in the trades. The building and equipment cost 
$175,000, and the cost of maintenance during the year 1900-1901 was 
$16,500. 

In the opinion of the officials, the courses of training and study are 
quite satisfactory. The effect upon those who have been under 
instruction in the school has in every instance been found to be most 
beneficial. So far as known, the school has been neither favored nor 
opposed by labor unions. It is the policy of the school to work in 
harmony with the labor unions, and the graduates are advised to join 
them. It is said that the graduates, when compared with young men 
of the same age seeking the same employment, always receive higher 
wages at the commencement and are promoted more rapidly. In 
many cases the graduates are preferred over shop-trained apprentices. 
It is said that this is due, first, to the fact that they are at once of value 
to the employer, and, secondly, because the systematic preparation they 
receive in the school enables them to make more rapid advancement 
in practical work. It is possible in some cases for the graduates to 
work at their trades without undergoing a period of apprenticeship. 
Asa rule, however, they start in as apprentices or helpers. 


HIGHLAND FALLS TRADE SCHOOL, HIGHLAND FALLS, N. Y. 


This school was established in Highland Falls, N. Y., in the fall of 
1896. Primarily the school was intended as an inducement to the 
boys and young men of the town to spend their spare time during 
the long evenings in learning to do something practical and useful. 
By so doing it was thought that two commendable objects would be 
attained. First, the pupils would be kept from the streets after sun- 
down and thrown in contact with clevating influences; and, second, 
they would be taught a good trade which they could follow for a 
livelihood. 

Tuition is free. Applicants must be 12 years of age or over. 
The school opens the first week in October and closes the last week in 
May. Sessions are held six evenings each week from 7.30 to 9. 
The course of instruction covers a period of two years and includes 
elementary architectural drawing, which is designed to give a good 
knowledge of building construction and carpentry. 

The school is managed by a trade-school committee, which is com- 
posed of prominent citizens. There is but 1 instructor, and his 
training was acquired in practical work. Owing to lack of adequate 
accommodations the number of pupils is limited to 12 in each class. 
During the year 1900-01 there were 24 pupils in the first and second 
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year classes in carpentry and 12 in architectural drawing. There have 
been 36 graduates. The building occupied by the school is a two- 
story frame structure worth about $1,000, and the equipment is valued 
at $250. The building and equipment were furnished and the school 
is maintained by a well-known society woman, who also maintains a 
free library for the use of the town. The cost of maintenance is $600 
per annum. The officials state that the school needs additional equip- 
ment and more space. With these advantages the courses of training 
and study could be improved and the scope of the work extended so 
as to embrace other trades. Plans are being prepared for a larger 
building which will give ample facilities for all needed improvements. 

It is stated that in most cases the graduates are able to engage in 
practical work without serving a period of apprenticeship, and that 
they are preferred over shop-trained workmen because their knowledge 
of drawing enables them to do better work and they are considered 
more reliable. Some of the graduates are in business for themselves 
and others are earning from $1.50 to $3 per day in the carpentry trade. 
The school has proved very satisfactory and has practically attained 
the end for which it was established. 


NORTE END UNION TRADE SCHOOL, BOSTON, MASS. 


The North End Union, of Boston, Mass., was started in 1892 asa 
continuation of the Hanover street chapel. It is under the Benevo- 
lent Fraternity of Churches, which was organized in 1834 and incorpo- 
rated in 1839. This fraternity is composed of delegates from twelve 
Unitarian churches, who appoint visiting committees to three free 
churches, to the Parker Memorial, and to the North End Union. 

The union is a social home for young people. It has clubs for boys 
and girls, gives instruction in many lines, and provides a free reading 
room, play rooms, public baths, and a Sunday school. 

Its trade school is a combination of three schools, a school of plumb- 
ing, established in 1894, and said to be the first real trade school 
established in New England, a school of dressmaking, established in 
1895, and a school of printing, established in 1900. 

The starting of the schools or classes in the trades of plumbing and 
printing was primarily caused by the fact that there were so many 
boys without work and the realization that this was due to lack of skill 
and of the opportunity to acquire it. This would naturally have led 
to the taking into the schools of boys who had no experience in the 
trades, but for various reasons, some connected with the support 
received from the labor unions, it was determined to take as pupils 
only those who were already employed at the trade. The recognized 
inadequacy of the shop training was also the cause of the establish- 
ment of the school of dressmaking. 

To be admitted to either the plumbing or printing schools pupils 
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must be already at work at their trade and at least 17 years of age, 
and to be admitted to the school of dressmaking pupils must be at 
least 18 years of age. Applicants for admission to the school of print- 
ing must have had at least six months’ experience in the composing or 
press room of some printing establishment. The number of pupils at 
any one time are limited to, plumbing school 33; printing school 10, 
and dressmaking school 10. 

Tuition fees are: Plumbing school, $10 for the full course; printing 
school, $10 per term of fifteen weeks, two evenings per week, and 
dressmaking school, for nine months’ course, $25, or $3 per month for 
less than the full course, also $5 extra for the ‘‘ dressmaking system.” 

The management of the school is in the hands of the superintendent 
of the union. There are 3 instructors of the trades taught, 1 being a 
a master or employing plumber, 1 an experienced dressmaker, and 1 a 
practical printer—a foreman in a printing office. 

The number of pupils in these trade classes in the school year 1900 
was: Plumbing, 33; printing, 8, and dressmaking, 3. There have been 
84 pupils who have taken the full course in plumbing since the opening 
of the school, but none have as yet finished full courses in dressmak- 
ing or printing. 

The value of that part of the North End Union building which is 
devoted to the teaching of these trades, together with its equipment, 
is about $3,000, and the annual cost of maintaining the trade courses is 
$600, 

The funds for supporting these schools are raised from voluntary 
contributions and from the tuition and other fees paid by the pupils. 

The courses of instruction are as follows: 

Plumbing school: Fifty lessons in practical shopwork, as follows: Seams, overcast 
joints, cup joints, wiping horizontal round joints, wiping horizontal branch joints, 
wiping upright round joints, one-fourth bends, wiping upright branch joints, wiping a 
stopcock, wiping a flange on a 2-inch pipe, wiping a 2-inch ferrule, wiping a bath 
plug, wiping a vertical branch, wiping an upright flange, traps; also lectures on the 
science of plumbing. 

On completion of the above course miscellaneous work is done, such as wiping 
4-inch ferrules, making tank seams, wiping 2 and 3 inch joints, making service boxes, 
sand bends, and fancywork. ‘ 

Printing school: No elementary work, such as teaching at the case, is undertaken. 
The plan of instruction includes book composition, job composition, and presswork 
(hand and job). Special attention is given to teaching the principles of punctua- 
tion, capitalization, ete. One of the objects of the school is to Instruct pupils in 
details that are often overlooked in a printing office. Pupils are instructed individ- 
ually, not as a class, thus affording an opportunity for advancement to those whose 
talents lead them in any special direction. From time to time evening talks before 


the school are given by men who have achieved success in the special branch of the 
trade. 

Dressmaking school: Course in sewing. In connection with the course in sewing, 
talks are given upon the various materials used, with special reference to judicious 
purchasing. A collection of specimens of different kinds and qualities of materials 
used is arranged in the class room for the inspection of the pupils. 
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Pupils are required to record in notebooks, which are submitted for examination 
and correction, the instruction received at each lesson; and a written examination is 
given at the end of each term. 

Applicants are required to pass an examination in simple sewing. This course is 
devoted to advanced sewing. Practice is given in all the various stitches upon small 
pieces of suitable material, which will be furnished by the school; other material 
must be provided by the pupil. The course of study is as follows: 

Proper use of needles, thread, andthimble; position of body while sewing; method 
of weaving explained; basting and overhanding; turning hem by measure, hemming 
and running; stitching and overcasting; backstitching and felling; gathering, strok- 
ing gathers, and putting on bands; making buttonholes and eyelets; sewing on but- 
tons; putting in gussets; talks on the nature and manufacttre of cotton; herringbone 
stitch on flannel; patching; hemstitching, hemming and whipping ruffle; chain 
stitching, feather stitching, and mitering corners, french hem on damask; darning 
on scrim, stockinet, and cashmere; slip stitching and blind stitching; mending and 
darning. 

The pupil will then furnish material for making a petticoat. She will be taught 
to use the sewing machine. Then follows: Taking measures; drafting, cutting and 
making undergarments; talks on white embroidery; cutting, basting, and making 
nightdress; cutting, fitting, and making underwaist from pattern; cutting and 
making dressing sack from pattern; matching stripes and figures; talks on the 
manufacture of lace; cutting, fitting, and making a cotton dress without lining, also 
shirt waist and skirt of cambric or gingham; achild’s dress made from pattern, by 
hand and machine. Talksare also given on the different articles of household linen, 
and the proper method of making and caring for the same shown. 

Dressmaking course: The pupil who intends to take up the study of dressmaking 
must hayea fair knowledge of hand sewing and have made simple cotton dresses 
from pattern. 

The course of study is as follows: Instruction in taking measures; cutting and 
making skirt from measure; cutting, basting, and finishing one-half of model waist; 
pressing taught; practice in taking measures and ‘drafting waist patterns of different 
styles; drafting sleeves; cutting waist and sleeves from pattern dratted; finishing 
waist; instruction in color and textiles applied to dresses; instruction in choice of 


_ materials; cutting and matching striped or plaid waist and skirt; talk on manu- 


facture of woolen dress goods; taking measures and drafting stmple princess dress of 
cambric or gingham; planning fancy waist of silk or other material; cutting and 
making the same; talk on the manufacture of silk goods; the manufacture of cloth 
explained; drafting jackets of various styles; cutting, basting, fitting, and pressing; 
making of pockets and collars, lining and finishing. 

A variety of materials will be shown and the pupil instructed in regard to texture, 
color, and suitability of each for various uses and for different types of wearers. 

The talks on form treat of the most becoming manner of making a dress by adapt- 
ing the lines of the material to those of the figure, and in selecting trimming suited 
to the material and the character of the figure. ~ Dresses are planned to carry out 
these principles. Talks on remodeling garments, cleansing, etc., aregiven. Drawing 
lessons of three hours are given two afternoons each week. The course of study is 
made progressive and is carefully arranged to cover all important points, but it must 
be understood that the graduates of the trade school will have yet more to learn. 
Self-reliance, facility, and speed of execution must be acquired by practice in the 


_ trade itself. 


With the time available, it is the opinion of the school officials that 
these trade courses could hardly be improved, though the school as a 
whole could be improved by being enlarged and by teaching more trades. 
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As to the plumbing course, the boy who takes it is often better fitted 
to do plumbing work than the boy who has served the regular appren- 
ticeship to the trade for two or three years, for the former has 
actually handled tools, while the latter has only seen them handled. 
With more time to be devoted to this course it could be improved by 
giving more careful attention to the fundamental and scientific prin- 
ciples upon which the trade is based; that is, a more thorough training 
in the technical sciences, such as physics, sanitation, etc., would add 
greatly to the completeness of the course. The need in all trades is 
the broadest possible foundation in the sciences which underlie them, 
and in none of the courses taught in this school does such instruction 
go far enough. In this school the outlook for such improvement is 
fairly good, as many of those who are interested in trade schools are 
thinking along these lines. 

The boys who have gone through the plumbing school have had 
better instruction than they could have received in the shops alone, 
they have succeeded in passing their examinations and obtaining their 
licenses as master and journeyman plumbers much more readily, and 
they have made better workmen. One young man successfully passed 
an examination for the position of plumbing inspector of the city 
before he had completed his course at the school. 

These schools or courses have had a very beneficial effect upon those 
who have been under instruction therein, and as a rule steadier 
employment and more rapid promotion accrue to those who have 
taken the course, but in neither the plumbing nor the printing trade 
does the better preparation for work of the graduates result in higher 
wages for any special class of work, as under agreement with the 
unions wages are the same for all workmen of the same grade regard- 
less of individual ability. For instance, the plumbers are divided into 
three classes—the helper, the plumber under instruction, and the 
journeyman plumber—and there is one rate of wages agreed on for 
each class, all the individuals in any one class receiving the same rate. 
The graduate of the plumbing school gets good wages quicker than 
the nongraduate, because he gets out of the position of helper quicker 
and often enters into employment immediately upon graduation as a 
plumber under instruction. 

Graduates of trade schools are undoubtedly preferred by employers 
to merely shop-trained workmen, because they make more intelligent 
workmen and are the only material out of which it is possible to make 
the competent foreman, superintendent, etc. 

So far there are not enough trade schools or graduates of such 
schools to have had any effect toward improving the shop training in 
the locality. In fact, in the plumbing trade the effect of the school has 
been to injure rather than to improve shop training, because those 
master plumbers who have hitherto endeavored to do something to 
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help the learner along in spite of the opposition of the journeymen 
are now giving up the effort, which could not be more than partially 
successful, and are advising their helpers to attend the trade school. 

The old-time apprenticeship system does not prevail, but in any trade 
where the unions control it is required that a new man or boy begin 
in a subordinate position and pass a certain definite time therein, no 
matter what his knowledge or capacity may be, and it is only in non- 
union shops that a graduate of a trade school can commence work as 
a journeyman mechanic or have his apprenticeship time shortened. 
The effect of instruction in the full trade-school course should reduce 
the period of apprenticeship at least one-year, but it can not entirely 
do away with it. It does not teach the laying out of the work, and it 
can not teach the workman to meet emergencies successfully, to take 
the hazards of his work coolly, and to carry it on thoroughly and per- 
fectly when in the presence of danger, as frequently must be done. 
Nothing but the actual experience of working at a trade will teach 
. these things. ; 

In a general way such trade schools as now exist in this locality are 
satisfactory as far as they go and are tending to attain the end for 
which established. : 

This school has had little effect upon the public and the business 
community, except that its proved merits are awakening sentiment in 
favor of trade schools and to the need of such facilities for education 
as the trade school gives. 


MASSACHUSETTS CHARITABLE MECHANIC ASSOCIATION TRADE 
SCHOOL, BOSTON, MASS. 


This school was opened October 29, 1900. Its object is twofold: 
First, to furnish a sufficient number of journeymen mechanics to fill 
the demand, and second, to give American boys an opportunity to 
learn a trade. It is under the management of the executive com- 
mittee of the Massachusetts Charitable Mechanic Association. 

The trades taught at present are bricklaying, carpentering, and 
plumbing. The work in these trades is managed by special commit- 
tees, appointed by the government of the association, from its mem- 
ie engaged in actual business in the trades taught, eae examine and 
select the candidates for admission, and at the Galore of the course 
examine them, and graduate them if found qualified. Each graduate 
is given a certificate, certifying to his mechanical ability and recom- 
mending him to the favor of employers in his trade. These commit- 
tees appoint instructors and manage all of the work. 

Other trades than those now taught will be added from time to time 
as means permit. There are three instructors, all of practical training 
and now employed as foremen in the three trades taught. At present 
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a room in the building of the association is used for the school, and 
the equipment at the opening of the school had cost about $2,000. 
The funds were provided by appropriations from the treasury of the 
association, and the cost of maintaining the school will be defrayed 
from the same source and from the tuition fees. 

The sessions of the school are held in the evening only, on Mondays, 
Wednesdays, and Fridays of each week. Tuition is $15 for the term, 
covering also the cost of tools and materials, payable $8 when a pupil 
is accepted and $7 on January 1. 

Applicants must not be less than 17 years of age, able to read and 
write the English language, and must possess an elementary knowledge 
of the simple rules of arithmetic, fractions, and interest. They must 
be in good health, of good moral character, and each applicant must 
be vouched for by twe rehable citizens. 

It is not thought that the courses now existing can be substantially 
improved, but the school itself will be improved by the establishment 
of courses in other trades. This school is too young to determine 
the practical benefits resulting from its establishment. Generally 
speaking, the trade unions as such seem to be afraid of trade schools. 
They have manifested no opposition to this one, but are inclined to 
support it. The masons’ and bricklayers’? unions of Boston were 
formerly opposed in toto to trade schools, but are now favorably 
disposed to such as take only workingmen as pupils. What they 
believe in is a trade school, holding night sessions only, where the 
young man already at work at his trade may go and learn the theory 
and underlying principles of his trade and all the innumerable points 
which he can only pick up slowly, if at all, in actual work at the trade. 

Schools of this kind, where they exist, are of great help to those 
under their instruction, and their graduates receive higher wages, 
obtain steadier employment, and get more rapid promotions. Many of 
them have been enabled to rise from the rank of mechanic and 
employee to that of master and employer. Graduates are always pre- 
ferred by the employer to the merely sbop-trained man, as they have 
greater intelligence and are more competent. There are no formally 
articled apprentices in these times, but all beginners must pass several 
years on low pay as learners, and the graduates of this school, when 
there are any, will probably be no exception to this rule, though it is 
expected that one result of this school training will be to somewhat 
shorten this period. 


WILLIAMSON FREE SCHOOL OF MECHANICAL TRADES, PENN- 
SYLVANTA. 


A somewhat different type of school from any of the foregoing is 
the Williamson Free School of Mechanical Trades, founded by the 
Jate Isaiah V. Williamson, a merchant of Philadelphia, and located at 
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Williamson School, Delaware County, Pa., about 16 miles from Phila- 
delphia. The course is considerably longer and much more academic 
work is required. The pupil during the course of three years is 
bound by articles of apprenticeship. In his endowment deed of trust, 
dated December 1, 1888, the founder states his motives and intentions: 


Tam convinced that the abandonment or disuse of the good old cus- 
tom of apprenticeship to trades has resulted in many young men 
growing up in idleness, which leads to vice and crime and is fraught 
with great danger to society. For nearly thirty years I have carefully 
considered this subject, with the intention at the proper time of found- 
ing and endowing a free institution, to be Tooutedl in the city of Phila- 
delphia or its vicmmity, where, subject to the control of proper mana- 
gers and under the direction and supervision of skillful and expert 
instructors, poor and deserving boys could be gratuitously instructed 
in the rudiments of a good English education and, what is of equal, if 
not greater, importance, trained to habits of industry and economy 
and taught such mechanical trades or handicrafts as may be suited to 
their capacities, so that when they arrive at manhood they may be 
able to support themselves decently by the labor of their own hands 
and become useful and respected members of society, as I am well 
convinced that in this country any able-bodied young man of industri- 
ous and economical habits who has learned a good mechanical trade 
can not only earn a good living and acquire an independence, but also 
become a useful and respected citizen. 

i request that the trustees shall at all times bear in mind the fact 
that the main object I have in view is to train young men to mechan- 
ical trades, so that they may earn their own living, and that while the 
acquisition of any branch of an English education which may be of 
aid to them in their several trades is necessary and important, any 
higher or advanced knowledge which might render them dissatisfied 
with or unfit for their employments is unnecessary and may be disad- 
vantageous. J expressly direct that each and every scholar shail be 
compelled to learn and be thoroughly instructed in one good mechan- 
ical trade, so that when they leave the school on the completion of 
their indentures they may be able to support themselves by the labor 
of their own hands. I especially direct that the scholars shall be 
taught to speak the truth at all times, and that they shall be trained 
to habits of frugality, economy, and industry, as above all others the 
one great lesson which I desire to have impressed upon every scholar 
and inmate of the school is that in this country every able-bodied, 
healthy young man who has learned a good mechanical trade and is 
truthful, honest, frugal, temperate, and industrious is certain to suc- 
ceed in life and to become a useful and respected member of society. 


The par value of the securities transferred by the deed was 
$1,596,000, having an appraised value at the then market price of 
$2,119,250, and producing at that time an income approximating 
$100,000. A suitable site was selected, and the first buildings were 
completed and ready for oceupancy on October 20, 1891. 

The benefits of the school are entirely free, no charge being made 
for board, clothing, or instruction. Admission of pupils is made in 
April in each year. Applicants must not be under 16 nor over 18 
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years of age; they must be able-bodied, healthy, of good moral char- 
acter, and possessed of natural aptitude and liking for mechanical 
work. The scholastic examination for admission includes reading, 
writing, spelling, arithmetic, including fractions, weights and meas- 
ures, and interest, geography, United States history, composition and 
language. Other things being equal, preference in admission is made 
in the following order: Those born in the city of Philadelphia; those 
born in Bucks County, Pa.; those born in Montgomery and Delaware 
counties, Pa.; those born elsewhere in Pennsylvania; those born in 
New Jersey; those born elsewhere in the United States. 

All pupils are bound as indentured apprentices to the trustees for 
the term of three years, with the provision that the indenture may be 
canceled at any time by the trustees for incompetency or bad con- 
duct or if for any other reasons the trustees think the pupil unworthy 
of future and continued support and education. By the indenture the 
pupils are obligated to conform to all regulations and restrictions pre- 
scribed by the trustees or their representatives, and all right or claim 
to control them during the period they remain at the school is vested 
in the trustees. 

Each pupil is given a preparatory course in woodworking and 
mechanical drawing in connection with studies in the schoolroom and 
extending through six months. At the end of that period pupils are 
placed at one of the following five trades, the selection of which is 
made by the trustees, due regard being given to the intention and 
adaptability of the pupils to the trades to which they are assigned: 

Carpentering; pattern and cabinet making; bricklaying, including 
range, furnace, and boiler setting, etc.; machine trade in all its usual 
details; steam and electrical engineering, steam fitting, etc. 

Each pupil takes but one of the trades named, and his instruction 
in mechanical and free-hand drawing tends in the general direction of 
his trade. 

The branches taught in the academic department are reading, writ- 
ing, arithmetic, algebra, geometry, physical and political geography, 
history, physical science, English literature, physiology and hygiene, 
civil government, chemistry, elementary vocal music, theory of the 
steam engine, strength of materials, and building construction. 

The school and shops are in session eight hours daily on five days of 
the week and four hours on Saturday, each pupil spending about four 
hours in the class rooms and four hours in the shops daily the first 
year, the proportion spent in the shops gradually increasing toward 
the close of the apprenticeship. 

The school term continues the entire year, but those pupils who 
merit it are given about two weeks vacation in summer and some days 
at Christmas. 

The domestic life of the school conforms, as far as is practicable, to 
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good family government. To that end the pupils are divided into 
families of twenty-four, each having its matron and its own distinct 
home or cottage, cared for by its occupants. The homes contain no 
kitchens, dining rooms, or laundries, these being located in other 
buildings. 

The trustees deem it to be quite as essential to have the pupils 
become good men as good mechanics, and special attention is given to 
their moral training. The school is nonsectarian, but each pupil, 
immediately after admission, is required to designate the religious 
denomination of his choice and thereafter attend its services regularly 
at its place of worship in the neighborhood. 

The school is under the general management of a board of trustees. 
The faculty consists of a president, a superintendent, and ten instruct- 
ors. The instructors in the mechanical department are practical 
wo1kmen with expert knowledge of their respective trades. The 
number of pupils in cach trade and grade during the past year was as 
follows: 


PUPILS IN EACH COURSE AT WILLIAMSON FREE SCHOOL OF MECHANICAL TRADES, 


Grade. 
CORE | First | Second | Tnira | Totel. 
year, | year. year. 
=e eS a a ale = 
(CAVA BS RIN 0s. thes ells OOS ooo See oT IE nee BSE ICE 19 d1 4 34 
Peter aid Cait IRAKIDE . occ cacG i wlan snuaccecmascscaenseecs a ia 15 6 338 
PS ROK AMONG ketone Oia ea tenis aia. d a aclscie 6 sess ise eve cin 21 | i 5 33 
Bh CC REE EEE es es ores anon ie Seo ORS ee 29 19 12 60 
Steam and electrical engineering, steam fitting, etc.......---.-|-------..- 8 1 9 
DPC ere ee eee eer ow ae vee Sd wed seas aewasns 85 | 60 28 174 


Since the school was opened there have been upward of 670 pupils 
in attendance, and of this number 328 have received certificates of 
graduation. 

The school grounds cover an area of 200 acres. There are twenty- 
two buildings in all, most of them of very substantial construction of 
stone and brick. Exclusive of the teachers’ residences, farm build- 
ings, etc., the aggregate floor space devoted to the use of the several 
departments is about 85,000 square feet. The income of the school is 
derived solely from the endowment given by the founder. The par 
value of the invested funds is $1,657,096. The cost of maintenance 
is about $65,000 per annum. 

The courses of training and study are based upon instructional 
methods. Regarding the merits of the system it is said that to become 
a successful mechanic a young man should be weil grounded not only 
in the theory of his trade, but he should possess some knowledge of 
the physical sciences, mathematics, and mechanical drawing. As with 
the professions, so with the trades, a moderate practical experience 1s 
required to supplement the school training. The graduates must have 
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time to become accustomed to shop or trade ways before they can 
expect to attain proficiency. Referring to the benefits resulting from 
the establishment of the school, it is said that few of the graduates are 
employed in the vicinity of the school, as it is located in a country 
district. Most of them are employed in the leading manufacturing 
centers of the State, while a limited number have located in the East- 
ern, Western, and Southern States. 

So far as-it is possible to judge, the school has benefited both the 
graduates and their employers. The school has never been opposed 
by labor unions. At one time the Bricklayers’ Union of Philadel- 
phia gave its positive moral support to the graduates, and at present 
it is not unfriendly to them. The effect upon those who have been 
under instruction has been most gratifying, indeed. The training 
they received has resulted in bringing them higher wages and better 
positions than they would otherwise have obtained. There is a steady 
demand for the graduates by employers, and it is generally conceded 
that within a comparatively short time after graduation they become 
superior workmen. Some employers prefer the graduates because of 
their good general education and scientific knowledge of the basic 
principles of their trades. Their knowledge of mechanical drawing 
is always of great advantage to them. In most cases the graduates 
engage in practical work immediately after leaving the school, and 
they soon acquire a good standing as skilled workmen. Regarding 
the success of the school, it is said: ‘‘It is partly due to the care exer- 
cised in the selection of the pupils. The school can accommodate but 
one-fifth of those desiring admission, and only intelligent and deserv- 
ing young men are taken.” The officials are highly pleased with the 
results already accomplished, and they believe that training by a care- 
fully graded instructional course in the basic principles of a trade is 
the best way to develop high-grade mechanics. 


THE CALIFORNIA SCHOOL OF MECHANICAL ARTS, SAN 
FRANCISCO, CAL. 


This school is the outcome of the generous public spirit of James 
Lick, a citizen of California. Having been brought up in narrow 
circumstances, earning his living in early manhood as a mechanic, he 
sympathized with the struggles of the young for a place in life, and 
resolved to found a school where those dependent upon themselves 
could receive such an education as would give them a foothold in the 
world. 

On September 21, 1875, Mr. Lick executed a deed of trust by which 
he conveyed to certain trustees a large amount of property for various 
purposes of public benefit, of which this school was one. This trust 
provided for the founding and endowment, at a cost of $540,000, of 
an institution to be called The California School of Mechanical Arts, 


MD 
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the object of which should be to educate males and females in the 
practical arts of life, such as working in iron, wood, and stone, or any 
of the metals, and in whatever industry intelligent mechanical skill 
now is or can hereafter be applied. Such institution was to be open 
to all youths born in California. The trust named a board of trustees 
and provided for its perpetuation. 

The execution of this particular portion of the trust was delayed by 
prolonged litigation, and it was not until January 3, 1895, that the 
buildings were completed and the school formally established. On 
Monday, January 14, 1895, instruction was commenced, with an enroll- 
ment of 99 boys and 33 girls. The first full class was graduated at 
the end of the school year 1897-98. . 

The school is open free of tuition to any boy or girl of the State of 
California who has completed the eighth grade of the grammar schools, 
upon the following conditions: Applicants are admitted upon satis- 
factory recommendation from their former teachers, principals, or 
school superintendents. Applications received after June 1 are not 
acted wpon until July 15, and if the number of applications exceeds 
the number of places remaining competitive examinations are held to 
determine who shall enter. These examinations are written, and cover 
clear and correct expression in English sentences, arithmetic covering 
common and decimal fractions.and square root, and leading facts in 
United States history and descriptive geography. 

The hours of attendance are from 9 a. m. to 3.30 p. m. during the 
first two years of the course, and from 9 a. m. to 4.30 p. m. during 
the remaining two years. 

Jn formulating a general plan of instruction the first thought was 
to comply with the broad and generous terms of the founder’s bequest. 
At the time (1875) the deed of trust providing for the establishment 
of thes schoo] was executed the manual-training idea had not been 
developed in this country, and it is not probable that James Lick con- 
templated an institution the object and purpose of which should be 
restricted to giving to young men and young women simply the gen- 
eral culture and development that the ordinary course of manual train- 
ing is understood to impart. It is equally certain that Mr. Lick had 
in mind a school and not merely a number of workshops. He pro- 
vided for an institution to promote intelligent mechanical skill. To 
carry out the provisions of the endowment, as thus interpreted, a 
careful survey of the entire field of industrial education was made. 
Such features as could best be adapted to special needs and incorpo- 
rated into a scheme of instruction, and which would accomplish the 
following specific results, were selected: 

First. To give each student a thorough knowledge of the technique 
of some one industrial pursuit, from which he can earn a living. 
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Second. To see that his acquaintance with tools and materials, and 
with science and art, is broad enough to allow the fuliest development 
in his special field and to permit of his ready adjustment to the new 
and varying conditions that are constantly taking piace in all the 
mechanical and industrial arts. 

Third. To develop in him a degree of intelligence that will prepare 
him for the duties of active citizenship. 

It is the plan of the school to begin with a preliminary manual- 
training course, and when the student has nearly completed it to allow 
him to select one of thirteen mechanical and industrial arts, in order 
that he may devote to his chosen field of work his entire time for two 
years, making the full course four years in all. The preliminary 
course does not end abruptly at the end of the second year, but merges 
into the apprentice course for about six months. At the beginning of 
the third year any student who has completed the preliminary course 
satisfactorily may elect one of the trades or technical courses and pur- 
sue therein a formal apprenticeship for two years, leading to a diploma 
of graduation; or he is offered the privilege of attending the third 
year with a view to receiving a certificate for the completion of the 
preliminary course. 

The courses of instruction are, therefore, arranged with an aim to 
solve the general problem of teaching trades to American boys as an 
integral part of their education and preparation for life. It is rather 
an ethic purpose, as compared with the guild schools of England and 
Germany, which are intended to meet the special industrial needs of 
the community in which they are located. A great variety of trades 
are included in these courses, besides one course designed as prepara- 
tory for a technical college course. 

The opening of the Wilmerding School has been a decided benefit to 
the California School, because the latter had been compelled to extend 
its efforts over a very wide field of instruction in order to meet the 
needs of its large clientage. The Wilmerding School (see pp. 79 to 81) 
includes.in its curriculum a long list of building trades, and as it is the 
policy of the California School to expand along the lines of machinery 
trades the field of building trades is left to the Wilmerding School. In 
accordance with this plan the apprentice courses in carpentering, wood 
carving, and industrial modeling have been discontinued, and students 
desiring these courses are instructed in the Wilmerding School. Stu- 
dents in the Wilmerding School who desire instruction along lines not 
provided for in that school are received and instructed in the Cali- 
fornia School. - While the two schools are controlled by separate and 
distinct boards, and their maintenance is derived from entirely differ- 
ent sources, yet they are under the direct supervision of the same 
principal. It is therefore easy to adjust this interchange of work, and 
it has proved not only feasible but advantageous to both institutions. 
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The courses of instruction are as follows: 
PRELIMINARY COURSE. 


The preliminary course serves as a foundation for the different trades and tech- 
nical courses. This part of the curriculum is essentially the same as the course given 
in the so-called manual-training schools. It is different for boys and girls as regards 
tool work and domestic branches, but otherwise it is the same for all students, and is 
required of all. It divides its time equally between academic and industrial branches. 

The academic branches include English, mathematics, science, and history. One 
period of fifty minutes per day, for two years, is devoted to each of* these subjects, 
with the exception of history, which is given on alternate days. 

The instruction in English includes word study, grammar, and rhetoric, practice 
in written and oral expression, and a study of literature through English classics. 

The mathematical instruction includes elementary algebra, plane, solid, and 
spherical geometry, and plane trigonometry. 

The science work consists of physics (except sound and light) during the first year; 
chemistry during the second year; and physics (sound and light) during the first 
quarter of the third year. 

The industrial branches are made up of the three elements: Tool work, free-hand 
and mechanical drawing, and household art and science. 

The tool work is for boys only. During the first year it consists of a graded course 
of manual training woodwork, including instruction in the growth of woods and 
manufacture of lumber, sharpening saws and edge tools, elementary joinery, lathe 
work, notes and drawings of all work performed, foundry practice, and pattern mak- 
ing; forge work and molding during the second year; and during the first term of the 
third year machine-shop practice, including both bench work and lathe work. 

The work in household art and science begins in the first year with a course of 
plain sewing and the preliminary parts of cutting and fitting. Drafting and dress- 
making proper are completed during the first term of the second year. The rest of 
the second year is used for millinery. The third year’s work of this department 
comprises cooking; a comprehensive course in the direct application of science and 
art in the household (including interior decorations and furnishings, heating, light- 
ing, ventilating, and other sanitary conditions, and hygiene); and a course of 
chemistry (including chemistry of foods, sanitary chemistry, chemistry of cleaning, 
chemistry of dyestuffs, and use of microscope). 


SYNOPSIS OF PRELIMINARY COURSE. 


FIRST YEAR. 


Course of study Number | Periods 
AOE OS eRe TON | of weeks. per week. 
Boys and girls. | 

BE Trt Inet sete leer aie melanie staal eras peso aye ei mlalm vials ale ee nisiaiicinlsiaialnaattainicle\sja oe sian + 40 | 5 

Mathematics (algebra) ........---------- +2222 2222s eee ee eee ee terete tee er eee eee | 40 | 5 

SCIENCE (PMYEIES)) 255 cise = == wes mans omen ne eis owe nla nin nae seisasnie sia nainnsanesneccss 40 5 

History (ANCIent) @ 2... kee eee ce cece cee en cee ene ree se cene beeen re rensccnne 40 23 
Boys. 

General woodwork, molding, and pattern making.........--------+--+-+++0-+++5+ 40 10 

Precshnamd and mechanical drawing. oo. ses seca ce sa ccc ewe bem eee eslnnieie vie n's ss basins 40 5 
Girls i | 

Sevan Ouest seee ser So Saaaesne pieboccd catinnine 451 Gckeaaaebsebesooecee Sena sSOCnrE | 40 ie 

Mreeshand andamechanical (rawie: 2s \<<cisise-amieencen == nese wie rinee en nc ss cicn ens 40 5 


a Not given during 1899-1900. 
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SYNOPSIS OF PRELIMINARY COURSE—Concluded, 


SECOND YEAR. 


Serr Z Number | Periods 
Course of study. of weeks.'per week. 
Boys and girls. 
LVLEACS RR Gon Renn Bence En On Gee Hameo ana aro CIas Sn Sodace pone ona « Acca ogreoore saci 40 5 
Mathem aties (geometry) <ciscceciccwies mew oeusmbenn soe oer caine be ebcmrprinremegenkced 40 5 
Soren ey (GMemgISEEY) src etki cts weet ele eres ee eke ele tee eee ee lee aera 40 5 
History (medieval amd MOGerm) |G. oc ccceccw vn - nae nscsgnee ce erser eee crnensees@ ar 40 24 
Boys 
Forge work and molding. ...-....-.----2--- 22 20222 een ne see ers eee eee ene 40 10 
Breeyandand mechanical Grays epee tee ee eee es aie ee miele ee ee ee 40 + 
Modeling or wood carving (optional). 
Girls 
Dressmaiine: and annillmenyse 5. esc es cisiatts cas cles sine oa Serra ate eee 40 73 
#ree-hand and mechamicel drawing -...---2-- 2-22-25. oer n en ene nena 40 5 
Modeling or wood carving (optional). 
THIRD YEAR. 
Boys. 
Mathematics (logarithms and trigonometry). .c..0 2+ -mapesecsens senna ssnvieneeree= 10 5 
Selon coy (Rou eye MIG) Sloe aie see a ine cine Steere cine aa Syeieig te ee eee 10 5 
United States history and SoverNMeny -o5..6 ck ne recs serie ci smeeneceeiseien swelseeee 20 5 
AG ACAI CASINO: ass cuainiaiace oie eie vis oe ©. alate viescictoie euatasnle tis oe leke eins pie racers enc cio een ee anllel 20 to 40 10 
Girls, 
Science (sowmmed wid Wet) oc a0 «icine maen cin =e mseicinwae ewe oe ee emcee demi e cee 10 
Crerrmame CELE CUUVC’ cr. cei rn ait psiesinen ee aeieve sia steals. sc acsinrs einai ermine ae ate eete ae etee 40 5 
HO OOR ORY aires CeCriae Cbeebies ae eerie seine Chins pairuahing: Sate spre naa eae en aeee 40 10 
Household art and science; chemistry of cooking... .......-2-e. eee cece eee e econ 40 5 
Modeling or wood carving (optional). 


a Not given during 1899-1900. 


The school has facilities for teaching the following trades and technical courses, 
from which each student is allowed to make a selection at the beginning of his third 
year: Pattern making; forge work; molding; machine-shop practice; machine draw- 
ing and ship drawing; industrial chemistry; industrial art; cookery; dressmaking; 
millinery; preparatory for technical college course. 

Through these courses the school aims to give each student a thorough knowledge 
of the technique of some one industrial pursuit, from which he may earn his living. 
It offers, however, something more than the mere equivalent of a workshop 
apprenticeship. 

Before commencing work exclusively at his trade, each student must first’complete 
the preliminary course of woodwork and ironwork, including the elements of car- 
pentry, pattern making, forging, molding, and iron fitting. 

The shop instruction throughout is based upon work that is selected, as far as pos- 
sible, for the benefit of the student, and not for the profit of his employer. Yet a 
reasonable proportion of each student’s time is devoted to the manufacture of mar- 
ketable goods, in order that he may be made to realize the conditions that he will 
have to face in after life. Before leaying the school he must be able to execute his 
work in such a manner and at such a rate that the product of his labor, if placed 
upon the market, will stand the test of competition. 

About 75 per cent of the time of each apprentice course is devoted to technical 
instruction and the remaining time to supplementary instruction, as follows: 

All apprentices are required to meet one hour per week, either in a body or in 
sections, for the purpose of discussing papers and reports to be submitted by~indi- 
vidual members, somewhat afier the seminary plan. The subjects of these reports 
are selected or assigned by the pupils themselves, as far as possible, and relate to 
manufacturing processes and devices, to topics from the history of art and industry, 


“ 


TRADE AND TECHNICAL EDUCATION. UNITED STATES. 1d 
and to scientific subjects. Each report must be exhaustive, and is placed before the 
class as clearly as possible by means of printed abstracts and the stereopticon, the 
presentation to be followed by a thorough discussion. 

All apprentices are given a brief course in political economy, commercial gcog- 
raphy, and the history and government of the United States. 

The instruction in mathematics and science is different for different apprentice 
courses, as indicated under each course. Nearly all apprentices take one or more of 
the following: Theoretical mechanics; strength of materials, including laboratory 
practice and tests; determination of stresses in framed structures by graphical and 
analytical methods; heat calculations and phenomena of combustion, including a gen- 
eral study of transformations of energy, hydrostatics, laws of gases; simple boiler and 
engine tests, dynamo tests; metallurgy of iron; bookkeeping and business forms. 

The free public library affords excellent opportunities for outside reading and 
study, and is well patronized by members of the school. In addition to a large and 
well-selected list of books on practical and technical subjects, it has also most of the 
leading scientific and technical periodicals. 


APPRENTICE COURSE OF PATTERN MAKING. 


Technical instruction: Continuous practice upon patterns for actual use in the 
foundry, including gear wheels, steam pumps, steam engines, hoists, propeller blades, 
dynamo frames, core work, and sweep work; model making. 

Supplementary instruction: Study of advanced foundry werk; methods of manu- 
facturing, preserving, and seasoning lumber; shop arrangement and management; 
woodworking machinery and mill methods; methods of storing and checking pat- 
terns; mechanical drawing; science and mathematics. 


APPRENTICE COURSE OF FORGE WORK. 


Technical instruction: Continuous practice in forging difficult machine parts, such 
as engine shafts, connecting rods, and other parts; accessories for hoists; cranes; 
forge tools; lathe tools; carriage and wagon parts, etc. Also structural and orna- 
mental ironwork, and sundry selected jobs covering the entire field of forging. 

Supplementary instruction: Estimates, contracts, and specifications; properties, 
sources, and prices of materials used; metallurgy of iron; production of steel; manu- 
facture of rolled-steel shapes, and their uses; science and mathematics; Saturday 
excursions to ironworking establishments. 


APPRENTICE COURSE OF MOLDING. 


Technical instruction: Standard foundry practice in all its details. The articles 
of machinery manufactured at the school are both numerous and varied, requiring 
many castings in iron, brass, and other metals, and affording ample exercises in 
molding. 

Practice is also had in casting bronze figures, in piece molding, molding in gelatine, 
wax, and sulphur, and by the last wax process for undercut work, core work, sweep 
work, care of cupola, etc. 

Supplementary instruction: Estimates, contracts, and specifications; metallurgy of 
jron; science and mathematics; Saturday excursions to ironworking establishments. 


APPRENTICE COURSE IN MACHINE SHOP. 


Technical instruction: Machine-shop practice in all its details, requiring work at 
the vise, and including the use of the lathe, planer, shaper, milling machine, drill 
press, ete.; construction of engines, hoists, lathes, pumps, gas engines, etc.; electrical 
construction—dynamos, motors, hoists, heating and lighting appliances, ete.; care of 


power plant. 
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Supplementary instruction: Estimates, contracts, and specifications; prices, sources, 
and properties of materials used; metallurgy of iron and production of steel; science 
and mathematics; Saturday excursions to ironworking establishments. 


APPRENTICE COURSE OF MECHANICAL DRAWING. 


Technical instruction: Machine drawing—drawing familiar machine parts to scale; 
design of gear teeth with application to rack and pinion, spur, bevel, worm, and 
helical gears; sketching to measurement a machine involving gearing, and making 
the complete working drawings for shop use; drawing and detailing pumps, com- 
pressors, hoists, water wheels, oil burners, gas and oil engines, electric motors and 
dynamos; boiler settings, and auxiliary connections for complete steam plant; use cf 
rolled steel forms and calculations of columns, beams, and shafts; a study of valve 
diagrams; engine and boiler design—land and marine; the design of engine valves, 
link motions, governors, and fly wheels; a study of the types of engines and boilers. 


SHIP DRAWING. 

In this course the lines of a ship’s body, the midship section, inboard and outboard 
profiles, are- drawn to a suitable ecale, and a wooden model is made in order to give 
the student a clear conception of the actual form represented by his lines. The sta- 
bility, carrying capacity, and displacement in tons are calculated from the drawings. 
Practice is given in the use of the ruies of the classification societies, such as Lloyds, 
Bureau Veritas, and the American Bureau of Shipping. Practical points of ship 
construction are dealt with and the apprentice is given as much familiarity as possi- 
ble with shipyard methods. Tracing and blue printing throughout the course. 

Supplementary instruction: Estimates, contracts, and specifications; metallurgy of 
iron and the production of steel; science and mathematics; Saturday excursions. 


APPRENTICE COURSE OF INDUSTRIAL CHEMISTRY. 


This course is intended to meet the demand for workmen skilled in the use of 
chemical tools and appliances. Itis not in any sense the equivalent of a college course 
of chemistry for the education of scientific investigators. It aims to give the student 
a thorough knowledge of chemistry as applied to industries based upon chemical prin- 
ciples. The course includes qualitative and quantitative analysis, applying the same 
to the analysis of sugars, wines, soaps, acids, paints, fertilizers, and other commer- 
cial products and by-products. 

Supplementary instruction: Science and mathematics; Saturday excursions. 


TECHNICAL COURSE OF INDUSTRIAL ART. 


This course is necessarily restricted by the lack of facilities at the school for exe- 
cuting designs for oilcloths, fabrics, stained glass, wall paper, mural decorations, etc., 
but this defect is corrected as far as possible by frequent visits to factories and by 
inquiries among manufacturers. Since the school itself has facilities for executing 
designs in wood, clay, terra cotta, and iron, the fundamental principles are especially 
applied to work done in those materials. In addition to the elementary principles 
of perspective light and shade, color, etc., studied during the preliminary course, the 
following topics will suggest the field of work in this course: History of art; draw- 
ings of the five orders; anatomy; plant analysis; copying of ornaments from casts, 
photographs, and natural objects; laws of composition and their application; designs 
for furniture, ornamental iron, pottery, etc.; excursions to museums, art exhibitions, 
etc.; chemistry of materials used—their properties, preparation, ete. 


TECHNICAL COURSE OF COOKERY. 


A continuation of the third year’s course of cooking from a more scientific stand- 
point; more advanced processes, as canning, preserving, pickling, desserts, ice 
creams, ete; cooking for invalids; physiological considerations and nutritive values; 
preparation of menus; table decorations. 
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TECHNICAL COURSE OF DRESSMAKING. 

Designing and manufacture of tea gowns, princess dresses, tailor-finished suits, 
jackets, children’s garments, etc; history of costume; study of drapery; sketching; 
hygienic principles; methods of manufacturing threads, cloths, and other materials 
used; excursions to manufactories. 

TECHNICAL COURSE OF MILLINERY. 


Covered hats and bonnets, crepe bonnets, shirred and velvet hats, ete.; manutac- 
ture of frames and braids; trimming with choice materials; history of costume; 
sketching; methods of manufacturing materials used. 


PREPARATORY FOR TECHNICAL COLLEGE COURSE. 


Graduates from this course are prepared to enter the universities in the courses of 
civil, mechanical, electrical, and mining engineering. They are admitted to the 
engineering colleges of the University of California without examination. 

The school is under the control of a self-perpetuating board of trus- 
tees originally named by the founder. 

The faculty consists of 15 instructors. In the academic department 
all of the instructors are college graduates. The shop instructors are, 
men who were holding responsible positions—foremen as a rule—in 
large manufactories when selected for positions in the school; they 
are all thorough masters of their respective trades. 

The total enrollment for both sexes in all grades since the open- 
ing of the institution, including the school year ending in 1902, has 
been 2,301. The enrollment for the single year 1901-02 was 372, 
distributed as shown below: 

PUPILS ENROLLED AT THE CALIFORNIA SCHOOL OF MECHANICAL ARTS, 1901-02. 


| First Second | Junior | Senior tare | 
| prelimi- | prelimi- | appren- | appren- eralediel Visitors. | Total. 
| nary. | nary. | tice. ice. gray | 
| if | | 2 ee 
aig Dee 
TRON Sia ne 6 nce Se oe | 991) 38 | 32 20 85 10 284 
‘Cites gota ae eee eee | 33 | 16 | 14 | 6 18 | 1 88 
254 aes ee | 132 | be | 46 | 26 | 103 | u | 372 
| ahs | 


Students who enter from other secondary schools receive credit for 
any part of the curriculum of this school which they may have com- 
pleted; such students usually follow a mixed programme of studies, 
filling out the balance of the regular course, and are designated as 
“ungraded.” Atfew mature students—normal-school graduates, ete— 
have been admitted for a few weeks or a few months at a time, and 
are designated as ‘‘ visitors.” 

Up to and including the school year ending in 1902, the school had 
given diplomas of graduation to 163 students, distributed as follows: 
Pattern making 15, forge work 3, machine shop 35, machine draw- 
ing 12, architectural drawing 15, technical industrial art 6, technical 
modeling 2, technical dressmaking and millinery 22, technical course 
preparatory to college technical course 46, industrial chemistry 5, and 
in both pattern making and machine shop 2. In addition, certificates 
for completion of the preliminary course were granted to 41. 
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There are two main buildings—the academic building and the shops. 
Both are built of stock brick, with artificial stone trimmings. The 
academic building is 71 by 123 feet and three stories high. This 
building contains recitation rooms, physical-and chemical laboratories, 
and the domestic department. The shop building consists of a two- 


story portion 40 by 107 feet, and a one-story portion 50 by 155 feet, 


besides an additional cupola shed 10 by 13 feet. There is also a third 
building of corrugated iron over wooden structure, which surrounds 
the brass furnaces, core oven, and terra cotta kiln. 

The school is supported by the income from its original endowment. 
For the year ending June 30, 1900, the earnings of the endowment 
fund were $26,638.28, and the disbursements from these earnings for 
the same period were $26,232.27. Of the disbursements $18,747.11 
went to pay salaries and other current expenses and $7,485.16 went for 
taxes. In November, 1900, the State constitution was amended by a 
vote of the people so as to exempt the property of the school from 
,taxation. Besides the amount received from the endowment fund, 
each student pays $10 per year to cover expenses of materials, and 
a small reyenue, about $2,500 per year, is derived from the sale of 
articles manufactured in the school. . 

When the school was opened in 1895, it was expected that many 
desirable changes would suggest themselves as the work progressed, 
but experience has shown the original plans to be successful beyond 
expectation. There has been no trouble in finding an abundance of 
commercial work for the school shops, without interfering with local 
manufacturers. The school is flooded with applicants and it ean not 
now accommodate more than half or two-thirds of those applying. 

One very important and interesting question has arisen concerning 
the length of time given to the preliminary course, which all students 
are required to complete before commencing their apprenticeships. 
This preliminary training covers two years in this school, but it has 
been so modified as to allow eredits for such subjects as students may 
have mastered in manual-training schools, thus reducing the time in 
some instances to six months. In some other schools of this character 
the preliminary training extends over only six months or a year. 
While the two-year preliminary work has given, on the whole, excel- 
lent results, the management does not claim that it is the best. 

The graduates of the school have been before the public too short 
a time to allow conclusions to be reached as to any general or specific 
influence they have exerted upon the industries of the community. 
Labor unions have not formally expressed their recognition of the 
school, but there is evidence of their good will. 

The graduates of the school are accepted by local manufacturers as 
fourth-year apprentices, or ‘‘improvers,” and at the end ef one year 
they are rated as full-fledged journeymen. Employers seem to prefer 
that the school give an additional rating and recommendation to each 
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graduate, rather than to attempt to lay down any general rating for 
ail. Under this arrangement some of the graduates receive journey- 
men’s pay from the beginning, while others still are rated as journey- 
men, but work for a time at slightly lower wages than are allowed 
journeymen. 

Local manufacturers, while properly looking after their own inter- 
ests in the matter, have at the same time shown a thorough apprecia- 
tion of the qualifications of the school graduates. Reports received 
from employers are very gratifying. They speak in térms of the 
highest commendation of pupils in their employ, and are constantly 
asking for “‘more like them.” Positions are assured to all the grad- 
uates the school can turn out. In the matter of workmanship they 
are commended for both the thoroughness and completeness of their 
training. They are not only thoughtful, painstaking, self-reliant, and 
conscientious, but their efficiency is also increased by their high stand- 
ard of general intelligence. They have also won favor from their 
employers because of their good habits and gentlemanly bearing. 

The results of the work of this school might be summed wp in the 
following conclusions: 

1. It is feasible to teach trades (certain fundamental ones) to Ameri- 
can boys as an integral part of their education and preparation for 
life. 
2. Such a school can be perfectly articulated with the grammar 
school. In other words, it can rank as a strictly secondary school in 
grade, and be vocationary in character. 

3. Besides the advantages enumerated in the course of instruction, 
there is another important consideration which necessitates a broader, 
more thorough, and more varied training for students in institutions 
of this kind than is ordinarily given to shop apprentices. Ina large 
manufactory it is to the interest of the employer to find out what the 
apprentice can do most handily, and to keep him at such work. In 
other words, to restrict his instruction to a more or less narrow field. 
The trade school, on the other hand, can not anticipate exactly the 
position that will be open to any given-graduate, and hence must give 
him a training which will fortify him against any emergency and 
enable him to meet the special needs of any position likely to be open 
to him after graduation. In this way the school has the advantage of 
exerting a broadening influence, as against a narrowing tendency likely 
to prevail in the ordinary shop apprenticeship. 

THE WILMERDING SCHOOL OF INDUSTRIAL ARTS, SAN FRAN- 
CISCO, CAL. 


The object of the Wilmerding School is to teach trades to boys. It 
was established through the generosity of the Jate J. C. Wilmerding. 
Mr. Wilmerding bequeathed to the regents of the University of Cali- 
fornia, the sum of $400,000 ‘‘to establish and maintain a school, to 
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be called ‘The Wilmerding School of Industrial Arts,’ to teach boys 
trades, fitting them to make a living with their hands, with little study 
and plenty of work.” 

In October, 1897, the board of regents actively began to carry out 
the provisions of their trust, and in 1899 the present building was 
erected and equipped. The building is a wooden structure and cost 
$20,000, the necessary ground cost $23,000, and the equipment cost 
$16,000. The citizens of San Francisco, wishing that as little as pos- 
sible of the original fund should be expended for a site contributed 
$20,000 toward purchasing the necessary ground for the school. The 
present building is 60 by 160 feet and two stories high. It is substan- 
tial and convenient, but only temporary in design. A permanent struc- 
ture is now (1901) being built by the students. 

While the trust establishing the school is entirely independent of 
that providing for the California School of Mechanical Arts, yet both 
schools are under the direct supervision of the same principal. They 
are situated on adjacent lots and pupils in one school can go into the 
shops of the other when it is to their advantage to do so. 

The courses of study and instruction are arranged with a view of 
-ying’ out the wishes of the founder, and cover the building trades, 
1as carpentry, cabinet making, bricklaying, blacksmithing, plumb- 
ing, wood carving, clay modeling, and architecture... While the main 
work of the school is manual training in these trades, the pupil receives 
also the drawing and mathematics required by a first-class workman, 
such training in English and business forms as will enable him to 
transact his business properly, such portions of geography and _ his- 
tory as are most intimately associated with the development of mechan- 
ical arts, and such knowledge of the history and principles of our 
Government as a good citizen should possess. In short, it is intended 
that the graduates of the school shall be well-instrueted workmen in 
the trades which they select, and intelligent citizens. The equipment 
of tools, machinery, and appliances is very complete. All the shops 
are equipped with the best of everything in this line and arranged 
according to the latest shop methods. The course is designed to cover 
four years. ‘There is no charge for tuition, the use.of tools, instru- 
ments, or materials. Any boy who has graduated from the eighth 
grade of a grammar school will be admitted to any department of this 
school. Boys who have finished only the seventh grade will also be 
admitted, provided they are over 16 years of age. 

The school in 1901 had enrolled but two classes, together number- 
ing 165. The faculty consists of 12 instructors. Those in the aca- 
demic departments are all college graduates, and the shop instructors 
are men who are thorough masters of their respective trades. The 
annual cost of maintenance is $21,500, and is provided from the earn- 
ings of the original endowment. The school has not been in exist- 
ence long enough to send out a class of graduates, and therefore no 
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results as to the standing of its students with the manufacturing 
world can be given. The school is well equipped and its work is laid 
out upon lines that suggest a reasonable hope for gratifying results. 


HEBREW TECHNICAL INSTITUTE, NEW YORK, N. Y. 


The need fora school of this particular kind arose from the fact 
that the large influx into New York City of Jewish immigrants, for 
the most part in straitened circumstances, resulted in a heavy strain 
on the Jewish charitable organizations. It was recognized that in 
many instances permanent relief for the older immigrants was hope- 
less, and that sure relief could come only through the proper train- 
ing of the children. In other words, the founders of the institute 
felt that the best and most practicable way to help the poorer class 
of Hebrews was to give the younger members such education as 
would fit them for success in mechanical trades, and thereby place 
them ina position to support themselves and those dependent upon 
them. With this purpose in view, the Hebrew Technical Institute 
was established in New York City in November, 1883. The buildings 
occupied by the institute are located at Nos. 34 and 36 Stuyvesant 
street and Nos. 225 and 227 East Ninth street. The school occupies a 
portion of the Ninth Street building, erected in 1892, and the whole of 
the adjacent Stuyvesant Street building, which was erected in 1896 as 
a thoroughly modern school building. 

The annual catalogue states that the institute partakes of the nature 
of a manual training school, a trade school, and a polytechnic school, 
without belonging distinctively to any one of these classes. 

Though founded and supported by those who are convinced of the 
worth and dignity of manual labor, and who are desirous of opening 
to Jewish youth the life of usefulness which awaits the skillful and 
conscientious mechanic, the institute must, nevertheless, take into 
account the fact that its pupils are deprived of the advantages of 
hereditary experience in choosing the exact trade which they are to 
follow. Apprenticed to a single trade, they might not develop that 
particular aptitude necessary to success, while the transfer to another 
and more suitable branch might be hindered by a lack of general man- 
ual and intellectual training. Boys are therefore received at an early 
age and instructed during the first two years in those subjects which 
will be useful to them in whatever mechanical pursuits they may 
finally follow. In the third year they are encouraged to give special 
attention to that particular branch of work which seems most suitable 
for each, and which they can follow for a livelihood after leaving the 
school. In this the aim is at thoroughness, dexterity, and understand- 
ing in general, rather than at the acquirement of those special manipu- 
lations which can be rapidly acquired in practical work if the founda- 
tions have been properly laid. 


9257—02 6 


83 REPORT OF THE COMMISSIONER OF LABOR, 


While receiving a thorough technical training, the students are not 
allowed to neglect that general education which is required in the 
public schools. A part of the daily work is therefore given up te the 
essentials of a good English education. The school contains a refer. 
ence library, consisting chiefly of books en mechanical and scientific 
subjects, and there is also a circulating library, containing books of 
travel, history, poetry, fiction, mechanies, and science. 

Candidates for admission must be of Jewish faith, residents of New 
York City, at least 12$ years of age, healthy and strong, and must 
present satisfactory testimonials of scholarship and character. They 
must pass a satisfactory examination iu arithmetic through denominate 
numbers, English, geography, and United States history. They must 
also be examined by the medical adviser in regard to their general 
health and strength. 

Boys who have already done all of the work of the junior er the 
middle class will be admitted to advanced standing. 

Tuition, books, and toolsare furnished free. Warm lunches are pre- 
vided at a charge of 1 cent per day, or 5 cents per week. Shower baths 
are furnished free, and bathing forms a regular part of the school 
exercises, 

The full course requires three years for completion. No pupil will 
receive a diploma from the institute unless he shall have satisfactorily 
completed all of the work required for the full course in each of the 
several departments. : 

The daily session of the institute begins at 9 a. m. and closes at 5 p.m, 
Mondays, Tuesdays, Wednesdays, and Thursdays; at 4 p.m. Fridays. 
The Junior class is always dismissed at 4p.m. There is a reeess of one 
hour at noon. 

-In July, August, and a part of September there are only half-day 
sessions, from 9 a.m. to 12 m. There is no session on Saturdays, 
Sundays, Jewish holidays, and legal holidays. The school is clesad 
during the first two weeks of July and the first two weeks of August. 

The regular course of instruction embraces elementary and advanced 
studies in English, mathematics, mechanical and freehand drawing, 
applied science, including physies, chemistry, electricity, ete., and 
shop work in wood and metal. In addition to the regular workof the 
third year, each pupil is obliged to adopt one of the following courses 
as a specialty: 

Mechanical drawing (two hours perday): Parallel and angular perspective: archites: 
tural drawing; foundations; piers and walls; floors, roofs and stairways: strectural 
ironwork; round writing; artistic lettering; tinting. 

Machine drawing—isometric and cabinet projection; wheel gearing; boiler settings; 
details of steam engine and dynamo; details of special machines: assembled drawings, 

Wood working (two hours per day): Advanced pattern making at the bench and 
lathe; molding and casting in lead; carpentry work; cabinetwerk: weed carving, — 
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Metal working (two hours per day): Machine work—building some machine or 
apparatus, as speed lathe, dynamo, or galvanometer; thread cutting, inside and out- 
side; use of milling machine; reaming and boring; making taps, chucks, and face 
plates; gear cutting; tool making. 

Tempering and grinding tools; diesinking; forging. 

Practical electricity (two hours per day): Lectures and recitations, two hours per 
week, 

Experimental work—electro-magnetism; primary and storage batteries; dynamos 
and motors; electrical measuring with amperemeter; voltmeter and Wheatstone 
bridge; electrical testing of dynamos, motors, and arc lamps; construction of appara- 
tus for use in demonstrations and experiments. 

The institute is controlled by a board of directors, partly elected by 
the Institute Society and partly delegated by the Hebrew Benevolent 
and Orphan Asylum Society, of New York City. The educational 
work is supervised by a subcommittee of the board of directors. 

There are 11 instructors, of whom 5 are college graduates, 1 a grad- 
uate of a technical school, and the others are men who haye acquired 
a practical training in the several trades. The number of pupils in 
the different classes during the past year was as follows: Junior class, 
91; middle class, 48; senior class, 41. The number of graduates is 
comparatively small, only 375 pupils having completed the full course. 
The land, buildings, and equipment are valued at $132,000, and the 
annual expense of maintenance is about $20,000. The funds for build- 
ing and equipping the school were provided by voluntary contributions 
from members of the Jewish community, and it is supported by the 
annual dues and contributions of members, voluntary contributions of 
nonmembers, legacies of deceased members and nonmembers, and 
by the proceeds of occasional benefit entertainments. 

In the opinion of the officials, the courses of training and study 
could be improved by the employment, in some instances, of more 
experienced teachers, by having better and more complete equipment, 
and by an increase in the space devoted to class work. Owing to lack 
of funds, the outlook for improvements is not promising. 

The number of graduates form such a small proportion of the total 
number employed, it is impossible to trace such benefits as may have 
accrued to the industries of the locality as a result of the establish- 
ment of the institute. It is thought that ina general way the institute 
has contributed its quota toward increasing the intelligence of the 
working classes and in promoting industrial, educational, and social 
development in the community. The institute is opposed by one of 
the local labor unions, which represents a branch of the woodworking 
trade, on the ground that it is turning out too many young men who 
enter that trade. This opposition is evidently without foundation, as 
the records of the school show that during the past fourteen years 
there have been only seventeen graduates who have taken up wood- 
working trades. Regarding the effect upon those who have been under 
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instruction, experience shows that the graduates in a short time can 
earn more and advance more rapidly than can boys who have passed 
through years of regular apprenticeship in a particular trade, while 
their opportunities for general development have, meanwhile, been 
far greater. The last report from the graduates shows that the aver- 
age wages of 31 members of the class of 1899 amounted to $5.30 per 
week during the first year after leaving school, and from this amount 
there is a gradual increase in the earning capacity of each class with 
the lapse of time. The class of 1893 report 22 members who averaged 
$17.75 per week, and 10 members of the class of 1886 report having 
averaged $26.50 per week during the year 1900. 

It is the strong belief of the officials that but for the training 
received by these graduates they could not have made such material 
progress. In fact, without that training they could not have occupied 
the positions which many of them have held since leaving the school. 
At the present time not one of the graduates is known to be out of 
employment. The institute has many and constant requests from 
manufacturers for graduates. It is thought that this is a good indica- 
tion that the graduates are preferred over shop-trained apprentices. 

None of the graduates take up regular trade work without under- 
going a period of apprenticeship. The institute does not profess to 
teach trades with that degree of thoroughness that will fit the gradu- 
ates to take up the work of journeymen, on the contrary, it only 
aims to give such a knowledge and training in the fundamental prin- 
ciples as will enable the graduates to enter the trades either as appren- 
tices or helpers and make rapid progress thereafter. 

The officials feel that the institute has proved eminently satisfactory 
and has fully attained the end for which it was established. 


BOSTON ASYLUM AND FARM SCHOOL, BOSTON, MASS. 


This school was founded in 1814 for the purpose of training orphaned 
boys of deserving character to earn a livelihood. It was located in the 
historic old house of Sir William Phipps, on the corner of Salem and 
Charter streets, in Boston, where it remained until 1832, when Thomp- 
sons Island, in Boston Harbor, was purchased for the sehool, and there 
it has been located to the present day. This school is a private insti- 
tution, and has no connection with the city of Boston, as might be 
inferred from its name, except that it is situated within the city limits, 
Thompsons Island has an area of 157 acres. It is 8 miles from the 
foot of State street and 14 miles from City Point, Boston. 

This school is conducted by a board of managers and is under the 
immediate management of asuperintendent. It receives boys between 
the ages of 10°and 14 years, furnishes them with a comfortable home, 
affords them a grammar-school education, and teaches them to work, 
so that when old enough to go out into the world they are prepared to 
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meet and grapple with the problems which life will present. All the 
boys attend school one-half the day, and during the other half work at 
the various trades and occupations that are taught. 

At the age of 15 or 16 the boys are expected to have completed the 
course of study, and under certain circumstances they then return to 
their relatives or friends. If this is not the case, positions are found 
for them to work at the trades or occupations they have learned, or 
homes are found for them on farms in the country. A careful super- 
vision is kept over each boy until he is of age. He is visited at fre- 
quent intervals, advised in person and by letter, and an effort is made 
to have each boy earn and save as much money as possible. When a 
boy is admitted to the school a form of relinquishment must be made 
out by his guardian or surviving parent, giving him up to the school 
entirely during his legal minority. 

Careful attention is paid to the deportment of the pupils at all times 
and to their religious instruction. Plenty of recreation is allowed, 
and sports are encouraged. In summer the bathing is unsurpassed, and 
baseball and football clubs exist, and are supplied with uniforms 
and all the required paraphernalia. In winter there is excellent 
skating, coasting, and tobogganing. There is also a large and well- 
equipped gymnasium. A large library of carefully selected books is 
maintained, 

In addition to its academic course of instruction, the school has reg- 
ular courses for the teaching of carpentry, blacksmithing, printing, 
farming, marine engineering, music (for the training of band musicians), 
and piloting (training of pilots). 

In addition to the above, industrial training is given some of the 
boys in the school bakery, laundry, and kitchen (cooking, etc.), and 
in its so-called ‘*‘ Cottage Row” the school has a feature much like the 
‘Junior Republic,” a city with its mayor and other officers, a bank, 
etc.,and the boys are trained in the conduct of municipal affairs, bank- 
ing, buying and selling real estate, stocks, ete. 

The instructors in this school have hada normal or technical training. 
During the year ending in 1900, 45 pupils were engaged in studying 
carpentry, 6 blacksmithing, 6 printing, and 30 farming; on the steamer 
there were 6 engaged in studying marine engineering and piloting, 
and in the school band there were 22. From the establishment of the 
school 1,752 had been graduated in one occupation or another up to 
the year 1900. Many of the graduates have become prominent in busi- 
ness, in politics, or in the social world. They are to be found in all 
walks of life; one for fifteen years has been harbor master, another is 
a chief of police, others are doctors, lawyers, ministers, manufac- 
turers, postmasters, librarians, musicians, superintendents, foremen, 
overseers, pilots, engineers, mechanics, and farmers. 


86 REPORT OF THE COMMISSIONER OF LABOR. 


On January 1, 1900, there were in the school 98 pupils, the smallest 
number during the year. The largest number at any one time was 
102 and the whole number present during the year was 121. The 
average age of the boys admitted was 11 years 8 months and 2 days. 
The average age of boys discharged was 15 years 7 months and 8 days. 

Of the boys discharged and relocated 6 returned to parents or 
guardians and 17 were added to the ‘‘out family” of the school. Of 
the latter number, 16 were employed as follows: 1 as a blacksmith, 8 
on farms, 2 as machinists, 2 as office assistants, 1 in a factory, 1 in a 
market, and 1 as a roofer. 

The present buildings of the school cost about $50,000. The main 
building was erected in 1852, but has been added to since. The barns 
were built in 1864 and the industrial building was built in 1885. 

The annual expense of maintaining the school averages about 
$20,000. The funds for this purpose come from invested funds, sales 
from the farm, amount paid by Boston board of overseers of the poor 
for board of city orphans at school, donations, ete. 

The courses of instruction could hardly be improved except as 
regards the farm. There the, beginning of a grammar school course 
in farming would be an improvement, and such a course is being 
developed. 

Labor organizations have never paid any attention to this school so 
far as is known. This school has well equipped its graduates for 
employment and they are in great demand by employers, who prefer 
them to merely shop-trained boys, as they have learned to work stead- 
ily, obey promptly, and attend strictly to the work they are on. For 
these graduates higher wages, steadier employment, and more rapid 
promotion has been the rule, and those who have taken the courses in 
marine engineering, farming, and printing are able to begin work at 
their trades without undergoing a period of apprenticeship. This 
school has in a general way proved satisfactory and has lone ago 
attained the end for which it was established. 


MILLER MANUAL-LABOR SCHOOL OF ALBEMARLE, CROZET, VA. 


This institution was established by an act of the legislature of Vir- 
ginia approved February 24, 1874, designed to carry into effect the 
will of Samuel Miller. The will, after making numerous legacies, 
provided that the residue of the estate should be used for the benefit 
of the county of Albemarle by the ‘‘founding, establishment, and 
perpetual support of a school on the manual-labor principle.” The 
formation of a corporation was provided for consisting of the members 
of the State board of education and their successors in office and the 
second auditor of the State and his successor in office, to be known as 


the Miller Manual-Labor School of Albemarle. To this corporation 
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the executor of the will of Samuel Miller turned over stocks and bonds 
amounting to over $1,000,000. 

In October, 1878, the school opened at Crozet, Va., with 20 pupils. 
Under the terms of the bequest instruction in the school, free of 
expenses, was open to ‘tas many poor orphan children, and other 
white children whose parents are unable to educate them (such orphans 
and other children to be residents of the county of Albemarle), as the 
profits and income of the funds herein devised and bequeathed will 
admit of.” The school was started with boys only, but in November, 
1884, girls were for the first time admitted. The school is both aca- 
demic and industrial in character, numerous trades being taught. 

The school trustees of the county of Albemarle and of the city of 
Charlottesyille meet in January and July of each year. At these meet- 
ings those children who come under the requirements of Mr. Miller’s 
willare selected and designated, and from their number the county court 
appoints the pupils of the school. They must be residents of Albe- 
marle County and must be between 10 and 14 years of age, though 
exceptions may be made in favor of children over 14 years of age 
whenever special benefits will thereby be conferred. 

The school is managed and controlled through the agency of the 
county court of Albemarle County. The court appoints annually two 
intelligent, respectable, and well-educated gentlemen, whose duty it is 
to select and employ, whenever necessary, competent and suitable 
teachers for the school, subject to the approval of the county court. 
There is also a superintendent, a director of the department of prac- 
tical mechanics, a bookkeeper, a chaplain, a resident physician, ‘a 
matron, a librarian, and a secretary, with a full corps of teachers and 
instructors, all concerned in the management of the school. 

The courses taught are woodworking, including carpentry, cabinet- 
making, ete., machine-shop work, foundry work, forge work, printing, 
steam and electrical plants, free-hand drawing, mechanical drawing, 
painting, plumbing, dressmaking, sewing, and cooking. 

For the year 1900-1901 there was a total of 49 officers, teachers, and 
instructors in the school, of whom 19 were employed in teaching the 
industrial courses. Of the latter 3 were trained in colleges and by 
teaching, 1 in an academy and by teaching, 2 in public schools and by 
teaching, and the remainder were cither graduates of the Miller school 
or practical workmen. In this year there were 40 pupils in wood 
working, 24 in the machine shop, 24 in the foundry, 24 in the forge 
shop, 3 in printing, 3 in the steam and electric plant, 35 in dress- 
making, sewing, etc., and 48 in cooking. The number taking the 
courses of free-hand and mechanical drawing was not obtained, and 
there appear to be no pupils in the courses of plumbing and painting. 

Since the establishment of the school there have been 70 actual gradu- 
ates. The majority of the pupils have left school before graduation. 
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There are 611 boys who have gone out from the school,and their 
present status (1901) is as follows: 


OCCUPATIONS OF BOYS WHO HAVE GONE OUT FROM THE MILLER SCHOOL. 


Num- 


Occupations. ee Occupations. Neer: Occupaticns po 
Agent, baggage (R. R.) -- 1 i) Foundry men... .2tec.e5 6] PUP ErSicaiearemcteicleaeeiser 4 
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BLICKIAVENS= cise cer eeeee 7 Dra wane cer. serie nei 2 cellancous-a.c.5s5e6eee 6 
Broker, commission.....- st Engineering........ 2 MISSULOLR So wicnircmeteeee ete if 
Cabinetmakers<=........- 17 Forge and foundry.. 4 || Salesmen, traveling ..... 3 
Carpenters’ 2s con. op sence 8 Language and liter- Sheriff, deputy -..-..:..- 1 
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Railroad...... seats 2 Woodworking.....-- 1 || Superintendent: 
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Contractors: Lawyers. 5 ccna ces 8 || Supervisor of bridges 
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Engineers: Restaurant -....5.-- 1 |) Train dispatchers (R. 
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Locomotive (R.R.)..- 1 || Overseer 1 |) Unknown | 59 
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Of these boys 35 


have attended higher institutions of learning. 
The average annual income of the entire number (not including dead, 
unknown, etc.) is $594. Of the graduates the average annual income is 
$1,000, and of the nongraduates $538. 

The status of 166 girls who have left the school is as follows: 


OCCUPATIONS OF GIRLS WHO HAVE GONE QUT FROM THE MILLER SCHOOL. 


Occupations. + 


Number. 


Occupations. Number. | 
PAUN UL cit etatareratisiaiatataiate/sie/ ares eerais olale'stetaystniecieie 1 
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Teachers'=: csc cease eten ceases aoe 


The total number of 


organization up to the year 1901 was 1,022. 
pomne (a in the school broth four to seven years. 


pupils who had entered the school from its 


Of these the majority 
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The cost of the trades building was $36,000, and of its equipment 
$50,000, and the annual cost of maintaining the trade courses is 87,000. 
The cost of maintaining the school in all its branches for the year end- 
ing December 1, 1899, was $64,072.67, and the total amount expended 
for maintenance for twenty-two years of the school’s existence was 
$1,668,695.81, of which $236,348.30 was for buildings. The funds 
used come entirely from an income of $75,000 per annum from the 
Miller endowment. 

It is said by the school officials that the courses of instruction are 
excellent and can hardly be improved upon, and that the industries 
in the locality of the school and in many other localities have been 
benefited by its establishment for the reason that it has made it pos- 
sible to obtain competent and skilled workmen. This and other simi- 
lar schools have increased the intelligence of the pupils who have 
exerted a strong influence for good wherever they have located and 
have promoted the social, industrial, and educational development of 
workingmen. The pupils have located in all parts of the United 
States. 

It is also said that there are no labor unions in the locality of the 
school, and as far as known no opposition to the school exists among 
labor organizations nor have they rendered it aid of any kind. The 
better preparation for work of the graduates has certainly procured 
them higher wages, steadier employment, and more rapid promotion. 
Employers generally prefer industrial-school men to the shop-trained 
workmen, because they are more intelligent and have more adaptability 
and they do not run so much in grooves and fixed ways. In many cases 
the graduates of this school are employed by manufacturing establish- 
ments without having to pass an apprenticeship; this is true of the 
Richmond Locomotive Works, the Roanoke Works, Toler & Sons, 
manufacturers of furniture, and others, but some firms do require a 
short apprenticeship. 

In the opinion of the educators connected with this institution, this 
and other similar industrial schools have proved eminently satisfac- 
tory, and generally speaking have fully attained the end for which 
they were established. 


INSTITUTE FOR COLORED YOUTH, PHILADELPHIA, PA. 


The Institute for Colored Youth in Philadelphia was founded in the 
year 1837, upon the basis of a bequest by Mr. Richard Humphreys, 
which provided for the establishment of a school under the care of 
members of the Society of Friends, ‘‘ having for its object the benevo- 
lent design of instructing descendants of the African race in school 
learning, in the various branches of the mechanic arts and trades, and 
in agriculture, in order to prepare, fit, and qualify them to act as teach- 
ers.” The importance of instruction in the industrial arts haying 
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claimed the consideration of the friends of the institute, and subscrip- 
tions having been made for the establishment of a department for this 
purpose, a separate building was erected, and in 1889 trade instruc- 
tion wascommenced. Instruction is free to colored persons 16 years of 
age or over, of good moral character. The school year begins October 
Land ends May 30. The courses of instruction include four-year courses 
in bricklaying, carpentry, printing, tailoring, and shoemaking, and 
two-year courses in millinery, dressmaking, and cooking. ‘The classes 
in dressmaking, millinery; and cooking meet three days in the week. 
The hours for instruction in dressmaking and millinery are from 1 to 
6 p.m., and the class in cooking from 10 a. m. to 3p.m. The classes 
in bricklaying, carpentry, printing, tailoring, and shoemaking meet 
three nights each week from 7.30 to 9.30. 

All pupils are first instructed in the use of tools, materials, etc., 
and then advanced by progressive steps until every detail is thoroughly 
mastered. The school is under the general management of a board of 
managers, which is composed of members of the Society of Friends. 
There are 8 instructors, all of whom have had practical training in 
the trades. The number of pupils in the different trades and classes 
during the year 1900-01 was as follows: 


PUPILS IN EACH CLASS OF INSTITUTE FOR COLORED YOUTH, 1900-01. 


Class. 
Course. Tetal 
Raa ee pk Second ee ee hy Fourth : 
First year. year. Third year. year, 
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ASO OMHOIOY Se xlouleisnle oie wtetcted atalsaisine athaiaersicie chine 50 OD:-| Se Sete erie teen ee 85 
ROUEN Wem emer sci eieiaierstue aia (eerclete anette ees 130 87 12 1 240 


A large number of pupils leave the school without being graduated 
and take up the trades they have studied. Thus far only 180 pupils 
have received graduate certificates. The building occupied by the 
trade school is a three-story structure containing about 12,000 square 
feet of floor space, and, together with the equipment, cost about $20,000. 
The school is maintained by endowments and subscriptions from 
members of the Society of Friends. The cost of maintenance is $5,000 
per annum. 

‘The present courses of training and study are considered satisfactory. 
Regarding the general benefits to pupils and others, it is said: ; 

The school has made better citizens and better mechanics of all those 
who attended its classes. If it were not for the opportunities that 


they afforded, a great majority of the pupils would be little better 
than poorly paid domestics or laborers. All graduates are qualified 
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to engage in practical work without undergoing a period of apprentice- 
ship, and reports from recent graduates show that they are earning 
good wages at their trades. While most of the former pupils give 
the greater part of their time to the work which they began in the 
school, yet it is known that in many cases they devote a portion of 
each week to teaching others less fortunate than themselves. The 
social and educational benefits are manifested in many directions, and 
the lessons taught the men and boys in the night school are yielding 
rich returns in the homes, which are made better and happier by the 
intelligent and well-directed energies of the fathers and sons who have 
been under our instruction. 

Generally speaking, feelings of race prejudice operate against the 
preference of the graduates, except among employers of their own 
color. Many of the former graduates are in business for themselves, 
and they invariably assist and give employment to the graduates of 
more recent date. It is stated that the school has in a general way 
proved satisfactory, and has attained the end for which it was estab- 
lished. The only drawback is the lack of interest manifested by those 
whom the schoo! is intended to benefit. The instruction being free, 
they do not seem to appreciate its value, and therefore they are dis- 

osed to overlook the advantages which it affords. The management, 

owever, has cause to feel gratified, for much good has been accom- 
plished in the past, and there is every reason to believe that the future 
will be productive of still greater benefits to the class of people whose 
advancement and elevation has always been the sole object of the 
institute. 


BEREAN MANUAL TRAINING AND INDUSTRIAL SCHOOL, 
PHILADELPHIA, PA. 


The Berean Manual Training and Industrial School in Philadelphia 
was established February 1,1900. The following statement regarding 
the purpose and work of this school was furnished by the principal: 


The object of the school is to train the head, the hand, and the heart, 
and thus raise the standard of the pupil by improving the whole man 
morally, intellectually, and manually, and making him more valuable 
as a man and a citizen; to teach such trades as carpentry, bricklaying, 
electric-bell hanging, shoemaking, etc., for the boys, and dressmaking, 
millinery, cooking, and general housekeeping for the girls—trades at 
which the pupils can obtain ready and remunerative employment; to 
encourage, as far as possible, industries among the colored people, 
especially among those who have received instruction in the school, 
and in this way inculcate a spirit of productivenessamong them. The 
school is open to any colored person of good moral character, upon 
payment of a tuition fee of #1 per month. The school year consists 
of three terms of three months each, the first term beginning Octo- 
ber 1 and the last term ending June 30. Sessions for instruction are 
held three nights in the week from 7.45 to 10 o’clock. ‘The courses 
already installed are carpentry, upholstery, electric-bell work, mechan- 
ical drawing, caning, dressmaking, millinery, and cooking. The 
course in carpentry requires four years, upholstery three years, caning 
one year, and the other courses two years. The school is under the 
general management of a board of trustees, which is composed of 
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prominent business and professional men. The immediate control is 
exercised by the principal of the school. There are ten instructors, 
three of whom are graduates of the Drexel Institute, two are profes- 
sional teachers, and the others have had practical training in the 
trades. The number of pupils in each class during the first year was 
as follows: Carpentry 16, upholstery 15, mechanical drawing 10, can- 
ing 6, electric-bell work 10, dressmaking 30, millinery 20, cooking 20. 
The funds for the building and equipment were furnished by subscrip- 
tions. The value of the property devoted to the use of the school is 
$5,000. The school is maintained by contributions from prominent 
citizens and by tuition fees. The cost of maintenance is $3,000 per 
annum. The present courses of training and study are well suited to 
the pupils and are considered satisfactory. It is the intention of the 
management to enlarge the scope of the school by giving instruction 
in other trades also. The school has not been in existence long enough 
to warrant any definite conclusions regarding its influence, if any, 
upon local industries or conditions. 

The experience thus far shows that the pupils are thoroughly inter- 
ested in their work, and manifest a strong desire to improve their con- 
dition in life through the agency of the knowledge and training they 
will receive in the school. The first year’s work has been satisfactory 
in every respect, and everything points to a large increase of pupils. 
ST. JOSEPH’S INDUSTRIAL SCHOOL FOR COLGRED BOYS, CLAYTON, 

DEL. 


The St. Joseph’s Industrial School for Colored Boys was founded in 
Clayton, Del., in 1896. This institution is an offshoot of a school that 
was established in Wilmington, Del., by the Josephite Order of’ the 
Catholic Church for the purpose of educating and training colored 
boys, so that when they reached the age of 15 they might be qualified 
to obtain ordinary employment in the various establishments of the 
city. After several years’ experience in this direction it became 
apparent that the plan would not be practicable, as preference in such 
positions as the boys might be able to fill was usually given to white 
boys. This condition of affairs gave rise to the question as to what 
could best be done toward providing the colored youth with an educa- 
tion and training that would fit them to go out into the world and 
become useful and self-supporting men. After some deliberation it 
was finally decided that the wisest plan would be to establish a school 
where mechanical trades could be taught; and in keeping with this 
idea the school was founded. 

The school is open and free to indigent colored boys, preferably 
orphans, though there are a number of boys in the school who were 
admitted because their parents are too poor to care for and educate 
them. — In all such cases the parents agree that the school authorities 
shall have full charge of and be responsible for the maintenance and 
education of the boy until he becomes of age. This does not mean, 
however, that they are kept in the school until they become of age, 
for when a young man becomes proficient and able to maintain him- 
self and can procure employment he is permitted to do so. The 
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object of the school is to educate and train the boy up to that point, 
and when that is accomplished he is assisted in procuring a position. 

Ordinary school discipline is required and strict attention to instruc- 
tion and work is demanded of all. Outside of this the pupils are at 
liberty to roam about the immense grounds at will, and visit about 
town when it does not conflict with their work or studies. The course 
of instruction includes theoretical and practical instruction in bread 
and pastry baking, cooking, shoemaking, tailoring, printing, cabinet- 
making, stationary engineering, and electric-bell and wire work. The 
preliminary part of the instruction necessarily involves more or less 
manual-training work. At first the boys are allowed to select the 
trade they wish to take up, and if they show reasonable progress all 
energies are bent in that direction; if not, then they are advised to 
take up some other branch for which some special aptitude may be 

shown. During the winter months all pupils must attend school four 
hours each day and put in five hours in the shop. During the summer 
months the school is closed and the entire day is devoted to trade work 
and more or less work about the farm. Trade work is the main 
feature, however, and the boys are kept at this until they show profi- 
ciency. The school is under the general management of the Josephite 
Order of the Catholic Church. 

There are 10 instructors, all of whom obtained their training by 
practical work. While there are varying degrees of efficiency in each 
branch, there have as yet been no established grades. At the present 
time the number of pupils in each branch is as follows: Cooking 2, 
baking 2, cabinetmaking 14, printing 6, tailoring 3, shoemaking 3, 
stationary engineering 2, electric-bell and wire work 2. Thus far 
there have been but 10 graduates, all young men who became profi- 
cient before they became of age and are now filling good paying posi- 
tions. Six buildings, not including the chapel and immense barn, 
with a floor area of more than 10,000 square feet, are devoted to the 
use of the school. The value of this property, together with the 
equipment, is $80,000. The funds for the land, buildings, and equip- 
ment were provided by donations from the Catholic Church generally, 
through the efforts of the Josephite Order. 

With respect to the courses of training and study, it is stated that, 
considering the class of pupils the school has to deal with, the cur- 
riculum is well suited for the purpose. The only thing needed in the 
way of improvement is additional machinery. Owing to the lack of 
funds the outlook in this particular is uncertain. 

The benefits aimed at by the school are chiefly individual, and with 
respect to these it is said: 

There can be no doubt about the good results accomplished by the 
school. Taking boys at their most receptive age and teaching them 
how to use their hands as well as their heads in producing something 
useful must and does bring good results to the pupils. It places them 
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in a position to earn an honest living and makes them self-supporting, 
self-reliant, and independent. Furthermore, the high moral influ- 
ence which surrounds these young men not only tends to make them 
better citizens and more contented workers, but it is bound to bear 
fruit when they go out and mingle with the men in their trades, and 
the industrial, educational, and social status of all is sure to be bene- 
fited. Thus far the effect upon those who have been under insitruc- 
tion has been extremely gratifying. Most of the boys seem to 
appreciate what is being done for them, and they take a lively interest 
in their work. The few who have left the school to engage in trade 
york have met with good success, and they receive as high wages and 
have as steady employment as the general run of mechanics. The 
school has proved satisfactory in every respect, and is gradually attain- 


ing the purpose for which it was established. By combining the 
industrial with the moral and educational features it is felt that it is 
sending forth a class of young men who will be well qualified to pro- 
vide for themselves and reflect credit upon the school and the race to 
which they belong. 


BREWERS’ SCHOOLS. 


The few schools which have been established in this country for the 
training of brewers appear to have grown out of a need within the 
industry of a more exact scientific knowledge of the processes involved 
in brewing. Formerly there was a lack of brew masters thoroughly 
grounded in the fundamental scientific principles of brewing as well as 
expert in the work of the brewery. The business, it is said, was con- 
ducted largely by ‘‘rule of thumb.” The brew masters knew little 
of the technology of the business as it is understood to-day, their 
knowledge of chemistry was somewhat vague, and the chemistry of 
fermentation was not understood as now. Consequently, there was a 
Jack of certainty as regards the quality of the product and the work 
was attended by a large amount of waste. Thus to supply this need 
of technical education for those already employed in the business these 
schools were established. The scheme of instruction presupposes a 
familiarity with the work of the brewery and, as a rule, only such as 
have had experience are received as students. ° 

The results from the work of the brewers’ schools have been, in the 
opinions of the school officials, most marked both upon the industry 
and upon the students themselves. To the industry generally the 
work of the schools has been of great benefit. With the knowledge 
of the scientific methods as taught in the brewers’ schools, many radical 
changes and improvements have been brought about in every branch of 
the industry. New methods have been introduced, guesswork has been 
eliminated, and the entire process of manufacturing, bottling, etc., hag 
been reduced to a certainty. Materials which were formerly thrown 
aside are now converted into revenue-producing products and the mat- 
ter of waste has been reduced to a minimum. Not only has it become 
possible to turn out a product that is purer, more healthful, of better 
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taste and stability, but in some instances the possibility of obtaining 
a third more product from a specified quantity of materials has bean 
demonstrated. 

The influence of the schools has extended beyond their immediate 
localities to the United States generally. The training has had a tend- 
ency to develop kindred industries, especially those making machinery 
for breweries and bottling establishments. The continuous experi- 
menting carried on in the laboratories and model breweries of the 
schools has led to the development of new ideas, which ‘have been 
taken up by machine shops and used in constructing new devices. 

The school officials believe that no class of students receives so much 
valuable and useful instruction in so short a time as the students of 
these brewers’ schools. From the time the graduates leave the schools 
they are qualified to work as brew masters, and they are always pre- 
ferred by employers, because they possess a technical and scientific 
knowledge that is absolutely necessary to a brew master at the present 
day, and which can not be acquired outside of a brewers’ school. Many 
eases are to be found where graduates have advanced from positions 
which paid $18 to $20 per week to brew masters at $2,000 to $4,000 per 
annum within a few years after leaving the school. 

The opinion is expressed by the officials of the schools generally 
that an extension of the school term and a raising of the standard 
of admission are desirable. This would enable them to cover more 
ground and to devote more time to the subjects already taught. 

Labor unions have not given the schools formal indorsement, but 
the good will of union men is evidenced by the fact that the secretaries 
of several local brewers’ unions have been students in the schools. 


UNITED STATES BREWERS’ ACADEMY, NEW YORE, N. Y. 


The United States Brewers’ Academy in New York City was estab- 
lished in 1882 for the purpose of enabling those who were already 
engaged in the brewing business to obtain a thorough technical knowl- 
edge of the various operations in the different departments of the 
brewing industry. Applicants must be over 18 years of age and must 
have a good school education and previous experience in a brewery. 
The school year, which is divided into two terms of four months 
each, commences the first week in October and continues to the Ist of 
June. Daily sessions are held from 9 a. ms to 1p.m. Each term 
constitutes a full course of instruction and the charge for tuition is 
$300 per term. Lectures are held in German and English in separate 
classes, and the work in the laboratory and brewery is supervised by 
competent experts. 
The course of instruction comprehends a systematic study and dem- 
onstration of the processes applicable to the brewing industry. 
Instruction is given in chemistry, physics, mechanics, mathematies, 
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microscopy, etc. The pupils are made familiar with modern methods — 
of brewing and are taught how to examine and judge the quality of — 
all brewing materials, how to recognize any fault in the product, and 
how to remedy or avoid the same. Special attention is devoted to the 
manufacture and treatment of all kinds of beers, ales, and porter, the 
apparatus used, and the conditions which must be observed in order 
to obtain a product of good taste and stability. In connection with 
the school is a model brewery of 10 barrels daily capacity, with all 
modern improvements, and also a pneumatic malting plant, where the 
pupils practice the preparation of all kinds of lager beer and ale, and 
the use of the different brewing materials is fully demonstrated. 

The school is under the management of a board of directors. There 
are 5 instructors, 3 of whom are college graduates, and all have had 
practical training in the part they teach. There were 35 pupils in the 
school during the past year, and the number of graduates has reached 
615. The building occupied by the school is rented. The equipment, 
which was largely contributed by manufacturers, is valued at $10,000. 
The school is maintained entirely by tuition fees. The cost of main- 
tenance is $7,000 per annum. 


NATIONAL BREWERS’ ACADEMY, NEW YORK, N. Y. 


The National Brewers’ Academy was established in New York City 
in 1887. The object of this school is to afford thorough instruction in 
the theory and practice of lager beer and ale brewing. 

The equipment of the school includes a model brewing plant com- 
plete in all its details, and a thoroughly equipped scientific and bacte- 
riological laboratory, which is fitted up for and adapted to the special 
study of all micro-organisms connected with the industry. 

The course of instruction is conducted in English, and covers a period 
of four months. There are two terms each year, opens respect- 
ively, the first Mona xy in the months of October and February. The 
charge for tuition is $500 per term. The school is open five days in 
the week from 9 a.m. to 4p. m. The studies are divided into four 
departments, namely: Theoretical and applied chemistry and physics; 
mechanics and mechanism; practice of, brewing; and fermentation. 
In the first department the fundamental principles of chemical science 
generally are considered, the analysis of all materials used and of 
all brewery products, and the use of the polariscope and microscope. 
Mechanics and mechanism deals with steam generation and fuel 
economy, carbonic acid and the various gas collection, carbonating, 
bunging, racking, yeast-cultivation apparatus, ice and refrigerating 
machinery, cooling devices, etc. Practice of brewing treats of the 
properties of brewers’ materials, the various brewing systems and 
their mashing, boiling, and poole processes, and brewing calcula- 
tions. The side of fermentation inoludee treatment of beers in the 
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cellar, complete fermentation by all known systems, the manipulation 
and preservation of bottling beers and ales, yeast and pure yeast cul- 
ture, the lower organisms, Seacoharometr ical calculations, ete. There 
are also systematic courses in bacteriology and pure yeast culture, by 
Hansen’s methods, which are supplementary to the regular brewing 
courses. All experimental scientific and brewing work is performed 
by the students themselves, and frequent visits are made to well- 
known breweries and malt houses for the purpose of pr actical demon- 
stration on the industrial scale. 

The school is managed by a principal. There are 4 instructors, 3 
of whom are college graduates, and all have had practical experience 
in the part they teach. There were 10 pupils in the school during the 
past year, and the number of graduatesis 100. The building oe 
by the school is rented. The equipment, which was furnished by the 
principal, is valued at $15,000. The cost of maintenance is $4,000 per 
annum, which is derived from tuition fees. 


AMERICAN BREWING ACADEMY, CHICAGO, ILL. 


This school was opened in 1891. The principal aim of the school is 
afford the brewer a substantial scientific education which will 
enable him to judge independently and critically the brewing methods 
he may employ, and to modify them in accordance with the results 
desired. The course of instruction follows closely the progress of 
practical brewing operations, and opportunities are given the practical 
brewer to subject the brewing methods that are taught to practical 
tests in the experiment brewery connected with the school, and to see 
for himself that the results are in keeping with the teachings. The 
lectures are given both in English and in German. Students are at 
liberty to join either the English or the German class. 

All applicants for enrollment must give evidence of having had a 
common school education and of being familiar with practical brewing 
operations. All who attend the sessions of the academy and pass the 
examinations receive certificates of attendance, giving their standing 
in recitations, exercises, and final examinations. A brew master’s 
diploma is given to only such students as are of mature years and 
who give proof of having had practical experience in brewing and 
malting, covering a number of years, and who also pass the final exam- 
inations. The year is divided into two terms of four months each. 

The course may be divided under two heads, viz: Demonstrations 
and exercises; lectures and recitations. Under the former head are 
embraced practical exercises in the chemical laboratory, such as the 
examination and use of thermometers, saccharometers, and other 
instruments; the saccharificrtion of starch by acids and diastase; prep- 
aration of iodine and Fehling solutions, and determining sugar in 
worts, beers, and materials; the examination of materials, such as 
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barley, malt, corn produets, rice, hops, sugar, water, pitch, etc.; the 
examination of beer for extract, aleohol, and sugar, and calculating 
original gravity and attenuation; and the comparison of theoretical 
and actual yield. Under this head is also embraced practical exercises 
in the microscopical laboratory and in the experiment brewery. The 
lectures and recitations cover brewing materials of all kinds, the prin- 
ciples and practice of brewing and malting, practical brewing opera- 
tions, mathematics, physics, chemistry, brewery engineering, and the 
legal relations of the brewer to the Government. The tuition fee for 
the above course of four months is $300. Special courses are also 
offered; one of four weeks in the culture of pure yeast, for which the 
charge is 8100, and one of six weeks in bottling, for which the charge 
is S150. 

The equipment of the school consists of a complete experiment 
brewery, with malting plant and mill house, engine room complete 
with engines, boilers, pumps, filters, lubricators, ete., brewhouse com~ 
plete with all necessary apparatus, cooling plant, storage and chip 
cellars, racking room, and a bottling department. Besides these there 
are chemical and bacteriological laboratories, libraries of reference, 
and a reading room supplied with current literature upon subjects of 
interest and value to the students. This equipment cost $28,000. 

The faculty consists of 11 instructors, all of whom are graduates of 
universities or institutes of technology, either in Europe or America. 
The cost of maintenance amounts to $15,000 per year, and is met by 
tuition fees. 

The average enrollment per term is 35, or 70 per year. ~The total 
enrollment since the opening of the institution has been 560, and of 
this number 500 have been graduated. 


HANTEE’S BREWERS’ SCHOOL AND LABORATORIES, MILWAU- 
KEE, Wis. 


This institution was formally opened as a school on February 1, 
1898. The work of instruction really began in November, 1896, in 
connection with carrying on a laboratory and scientific station, and 
out of this grew the school. The purpose of the school is to instruet 
practical brewers and maltsters so as to qualify them to operate and 
supervise breweries and malt houses as experts in the special machinery 
of the trade as well as in the art of brewing and malting. ; 

Students must be at least 18 years of age and have a common- 
school education. The school is open to practical brewers and malt- 
ters, young men who know suflicient of the art of brewing to under- 
stand the technical terms and who intend to seek positions as technical 
brewers or superintendents after first having had theoretical instrue- 
tion and a certain time of practical work in brewery and malt house, 
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business men who for their business interest want to gain some knowl- 
edge of malting and brewing, and chemists who wish to perfect them- 
selves as specialists in the industry. Of these only brewers and 
maltsters who have already gained practical experience by working in 
_a brewery for a certain time are entitled to a diploma. 

The course of instruction embraces lectures upon brewing and malt- 
ing; the materials and ingredients; physics and chemistry; micro- 
seopy, bacteriology, pure yeast culture; machines and apparatus; 
mathematics and accounts; law as affecting the industry; also labora- 
tory exercises in use of instruments, examination, judging, and treat- 
ment of materials, ete., as barley, malt, rice, corn, sugar, sirups, 
colors, etc.; yeast study and culture, bacteriological examinations, 
etc.; also exercises in the school brewery in all the steps of manu- 
facturing and treating beers. This instruction is supplemented by 
visits to many of the large malt houses and breweries where the 
operations may be observed on a large scale. The tuition charge is 
$250 per term of four months, including a special course in pure yeast 
culture. 

The equipment of the school, which includes a small and complete 
experiment brewery, cost $4,500. The annual cost of maintenance 
is $12,000, which is met by the income from tuition fees and the 
laboratory work. The faculty consists of 5 instructors, all experts 
in the line of their instruction. The average attendance is 12. Alto- 
gether there have been 69 graduated from the school. 


DAIRY SCHOOLS. 


Dairy schools for instruction, both scientific and practical, in the 
care of milk and the manufacture of butter and cheese have long been 
in operation in several foreign countries. The first American school 
of this class was opened at Madison, Wis., in 1891, in connection with 
the agricultural college of the University of Wisconsin. It was estab- 
lished in the belief that a school in which butter and cheese making 
should be taught would be of great value to the dairy industry, and 
consequently greatly benefit the farmers. There was also felt to be a 
scarcity of trained men to take charge of creameries and cheese fac- 
tories. While it was possible for a young man to learn the business - 
in a factory, it was realized that to reach the best results he must have 
both scientific and practical training. 

Towa and Minnesota quickly followed Wisconsin in the establish- 
ment of these schools, both States making appropriations for the pur- 
pose in the same year. Other schools followed, and the rapid growth 
of the movement is indicated by the fact that in 1899-1900, according 
to the Report of the Commissioner of Education, there were over 1,300 
students in attendance in 30 schools, all connected with the colleges of 
agriculture and mechanic arts. 
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The dairying industry has been greatly enlarged and improved as a 
result of the establishment of these schools. The schools have enabled 
the numerous creameries and cheese factories to get men trained in all 
that makes a strictly first-class dairyman. Besides this, they have been 
the means of increasing the general intelligence of the class of farmers 
which is most concerned in the growth and perfection of the industry. 
The Wisconsin school has been instrumental in giving larger applica- 
tion to the Babcock test, and this test has revolutionized the dairy 
business. It is used se ee in the United States and in many 
foreign countries. It has been estimated that it saves to the Wisconsin 
farmers alone more than three-quarters of a million dollars annually. 
The test was invented by Prof. S. M. Babcock, of the Wisconsin school, 
and given to the dairying world free from patents that it might be 
within the reach of everyone who might be benefited by its use. 

This and other dairy schools have not only attained the end for 
which they were established, but they have done far more than was at 
first contemplated or ex <pected. There is room for still further 
see uncement and greater usefulness. More time could be profitably 

ven to practical and experimental work. There is little immediate 
eA ce however, of this being done. 

The graduates of the schools are always preferred by employers 


because they are progressive, wide-awake, thinking, reading men. 


DAIRY SCHOOL, UNIVERSITY OF WISCONSIN, MADISON, WIS. 


This school is a department of the Wisconsin Agricultural College, 
which is a part of the State University. It was opened in 1891. It 
was the first school of its kind in this country, and has been taken as 
a model in other States. 

The school is under the management of the president and 5 regents of 
the university. ‘The corps of instructors consists of 8 professors and 
11 instructors in practice. Three of the professors are from Cornell 
University, 1 from Yale Scientific School, 1 from the Ontario Agri- 
cultural College, 2 from the University of Wisconsin, and 1 has had 
no collegiate training. -All of the instructors in practice are graduates 
of this school. There have attended the school at different times 1,022 
pupils. The enrollment for the term 1900-01 was 120 in all grades. 
Certificates have been granted to 175 graduates. 

No entrance examination is Soe) Students must be at least 16 
years of age and have a common-school education. Everyone who 
takes the full dairy course must have had at least four months’ experi- 
ence in a creamery or cheese factory. There is a short course adapted 
to the needs of those who wish only to become dairy farmers, and an 
advanced course, the aim of which is to prepare the student for the 
duties of instructor in dairying or to assume responsible positions in 
advanced dairy lines. The university operates a creamery and cheese 
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factory, and also a pasteurizing plant in connection with the dairy 
school. The advanced course of instruction is comprehensive and 
thorough and covers every detail in butter making and cheese making. 

To secure a dairy certificate the candidate must have spent a full 
term in the school and passed a satisfactory examination in all the 
subcourses. A standing below 60 per cent in any one examination 
makes the student ineligible to a dairy certificate. Further, he must 
have worked in a creamery or cheese factory for two seasons of not 
less than seyen months each. One of these seasons must follow the 
period spent in school, and during this time the candidate must have 
practical charge of the factory in which he is working. He will report 
the operations of his factory monthly, or as often as directed, on 
proper blanks furnished by the university. The university holds the 
right to send an authorized person to inspect the factory of the candi- 
date, and no certificate will be issued if an unfavorable report is made 
by the inspector. If all of the conditions are satisfactorily complied 
with the candidate will receive a dairy certificate. Owing to the 
expense of inspection, the university does not agree to grant certifi- 
cates to students operating factories in other States. 

The facilities for instruction are first-class in all respects. The 
main building, Hiram Smith Hall, was erected in 1891. It is con- 
structed of Dunville white sandstone and white brick, the exterior of 
the upper stories being finished in pebble and beam work. The main 
structure is 75 feet front by 54 feet in depth, and three full stories in 
height. The boiler room and refrigerator form an addition 20 by 48 
feet, one story in height. A machine shop 50 by 40 feet stands within 
50 feet of the dairy building. This shop is two stories in height above 
ground, and has a full-sized basement room. In a one-story addition, 
47 by 57 feet, are the cheese-curing rooms and the foreign cheese- 
making rooms. This addition extends partially into a side hill, and 
connects by a tunnel with the main building. Over this addition is 
a storeroom 26 by 86 feet. These buildings were erected with funds 
supplied by the State, and, including the equipment, cost $40,000. It 
costs $8,000 per year to maintain the school. This expense is met 
from State appropriations and fees from students. 

Milk is delivered at a covered driveway in the rear, and from the 
weigh can flows by gravity into a large receiving vat on a platform in 
the creamery room. All of the latest forms of the leading power sepa- 
rators are in use for instruction. Near the center of the room are 
placed the cream-ripening vats; these include the common open vats 
and other more modern devices for this purpose. Besides these ripen- 
ing vats and the separators, the creamery is equipped with two factory 
box churns, a 450-gallon combined churn and worker, a power Meson, 
or table butter worker, and butter-printing appliances. 
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Two instructors direct the work of the students running the sepa- 
rators, while a third supervises the students in charge of the cream 
ripening, the churning and working of the butter, and the butter 
printing. 

The process of butter making is conducted daily on the creamery 
plan, from sampling and testing the milk at the intake to marking 
packages for shipping from the refrigerator. 

The daily milk supply of about 5,000 pounds is furnished by farm- 
ers located within 8 miles of theschool. These patrons are a fair rep- 
resentation of those furnishing milk to creameries and cheese factories 
in the State. By handling milk in such quantities and catering toa 
select trade, those in charge of the school are compelled, by the very 
nature of the work, to keep well to the front in dairy knowledge and 
practice. 

At least six power separators, belt and turbine, are used by the stu- 
dents during the term. A test of the speed, capacity, and skimming 
efficiency of the separators is made each day. The effect of change of 
speed of the separator bowl, variations in temperature of the milk, 
and other practical observations are made with the different separators. 

Cream is ripened at different temperatures and the effect of such 
changes on the butter noted. The temperature of churning and differ- 
ent ways of salting and working butter are studied in detail. Butter 
is put up in packages of different styles. 

Automatic skim-milk weighers for apportioning to each patron his 
share of the skim milk are used at the creamery. 

A detail of students, n charge of an instructor, receives the milk 
daily as it is delivered by the fifty patrons at the creamery intake. 
The students are taught to inspect the different lots of milk as they 
arrive. In addition to the usual inspection, taste, odor, etc., the stu- 
dents are instructed in the use of the Wisconsin curd test and the 
Farrington alkaline tablet test. These tests help to locate taints and 
acidity which would not be detected by the ordinary inspection. 
Composite samples for weekly tests of butter fat are also taken, and 
instructions given in the methods of preserving them. _ 

The cheese room adjoining the creamery is 27 by 83 feet in area. 
In this there are eight steam-heated cheese vats of 800 pounds capacity, 
each equipped with a complete set of cheese-making apparatus. 

Extensive additions to this department of instruction are being made. 
Several model and experimental curing rooms are so arranged that the 
temperature and moisture can be controlled. The subearth-duct 
method of controlling the temperature of curing rooms is also illus- 
trated. Three rooms are provided for instruction in foreign cheese 
making (Swiss, Limburger, etc.). These include a making room, a 
salting room, and a special curing room for this kind of cheese. 

In this department students are drilled in the use of the rennet test, 
which has done so much to advance cheese making, the use of the curd 
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mills, lactometers, and acid tests as applied to cheese making. They 
are given a thorough drill in judging cheese. Milk from the different 
patrons is examined by the Wisconsin curd test, which has proved so 
valuable in detecting those lots that are of doubtful quality in cheese 
making. ‘The hot-iron test, both for indicating the time for drawing 
the whey and when to put the curd to press, is used daily. The milk 
and whey are tested, so that the losses in the process of manufacturing 
may be located. Instruction is given in the bandaging, pressing, and 
dressing of cheese, as well as the proper temperature of the curing 
room and care of cheese on the shelves. Samples of cheese from dif- 
ferent sources are secured and the students given practice in scoring 
them, estimating their worth, and recognizing the demands of the 
market. 

Three instructors are required to direct the work of students in 
Cheddar cheese making. The head instructor gives general directions 
and receiyes the blanks filled out daily by each student. He also 
marks all students under his charge. Each of the other two instruct- 
ors has charge of the students on duty at four cheese vats. 

Some one of the students at each vat is given a foreman’s blank 
each day, while others give special attention to the rennet test, tem- 
peratures, salting, bandaging, and pressing the cheese. The work is 
systematically arranged, so that every student gets a thorough drill in 
the various manipulations of cheese making.. Experiments are also 
made to show the effect which changes in the temperature of cooking 
the curd as well as different amounts of rennet or salt have upon the 
quality of the cheese. 

The work of a creamery or of a cheese-factory operator requires ¢ 
practical knowledge of engines and boilers. He should also under- 
stand the cutting and the fitting of iron pipe, soldering, belt lacing, 
ete. In order to give students such instruction, a machine shop has 
been erected for this purpose. In the basement of this building there 
are several large boilers, used for heating a number of buildings in the 
immediate vicinity. A smaller high-pressure boiler is available for 
instruction in firing and caring for a boiler. On the first floor of the 
building a room 35 by 48 feet is provided for giving instruction in 
running engines, putting up shafting, setting separators, and for 
studying the construction of pumps, water heaters, etc., and the second 
floor is fitted up with benches and appliances for teaching pipe cut- 
ting and fitting, belt lacing, and soldering. This work aids the stu- 
dents not only to better understand the machines they use, but helps 
to fit them for making repairs and improvements in the factory, 
machinery, iron pipes, vats, etc. 

To be abreast of the times, the creamery operator and the cheese 
maker must be thoroughly skilled in the use of the Babcock test, an 
apparatus invented by Dr. Babcock, one of the instructors in the 
dairy school. Students are given thorough instruction in the use of 
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the Babcock and other simple milk tests, and are taught to determine 
accurately the amount of fat in samples of full milk, skim milk, butter- 
milk, and whey. Steam turbine, belt, and hand-power Babcock-test 
machines are provided. By the use of the test in connection with the 
Quevenne lactometer students are taught to detect watering and skim- 
ming of milk. With this test and a balance he can determine closely 
the amount of fat in a given sample of cheese. 

The pasteurizing room is equipped with several modern power pas- 
teurizers, a power bottle washer, sterilizing oven, bottle filler, and 
other pieces of apparatus and devices used for handling pasteurized 
milk and cream on a commercial seale. 

A special course in the preservation of milk and cream for direct 
consumption is given during the latter part of the dairy school course. 
Several lectures on this subject are delivered. This course includes an 
exposition of the bacteriological principles underlying the methods of 
pasteurizing and sterilizing of milk and cream. The student is taught 
the conditions essential in apparatus for this purpose, the methods of 
manipulating the same, methods of restoring the viscosity of pasteur- 
ized cream, and the way that milk and cream should be handled so as 
to be guaranteed free from all disease germs. 

At intervals during the term, and at the close, students in each of 
the subcourses are subjected to examinations, written and practical. 
Students are marked on a scale of 100 as perfect, and less than 60 as 
failing to pass. At the close of the term a written statement, signed 
by the dean, is furnished, giving the work performed by the student 
and his standing as shown by the examinations. Statements of stand- 
ing are given only to students who have attended the full term and 
who have taken all the examinations. 

Residents of the State of Wisconsin taking the dairy course pay fees 
amounting to $10. Those living in other States pay $45. For instruc- 
tion and practice in the shop, an additional fee of $5 is charged all 
students. An additional fee is charged for special and advanced lab- 
oratory work in bacteriology. 

In addition to the sums named, each student must deposit $2 with 
the secretary of the university to cover possible breakage of test bot- 
tles and loss of key to locker. At the close of the term, if there has 
been no breakage of test bottles and key is returned, the latter sum 
is refunded to the student, or a portion only if the key is lost or appa- 
ratus broken. Breakage which can not be located is equally divided 
among the students. 


DEPARTMENT OF DAIRYING, IOWA STATE COLLEGE OF AGRI- 
CULTURE AND MECHANIC ARTS, AMES, IOWA. 


This school is a department_of the State College of Agriculture and 
Mechanic Arts. It is the result of an appropriation by the State in 
1891, made for the establishment of a dairy school. 
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The facilities are adequate for teaching dairying in a thoroughly 
practical and scientific manner. The dairy building is well equipped 
for practical work as well as scientific instruction and investigation. 
It is more than a dairy building as the term is generally understood. 
It is a practical working creamery and cheese factory, in operation 
every week day in the year. During the summer season from 15,000 
to 25,000 pounds of milk are taken in daily and manufactured into 
butter and cheese; during the winter somewhat less. The milk is pur- 
chased from farmers living in the vicinity of the college, and they are 
paid for it according to its merits based not only on butter fat deter- 
mined by the Babcock test, but upon inspection of its cleanliness, 
freedom from all taints, objectionable odors, and other general qual- 
ities. A bacteriological laboratory affords facilities for instruction 
and investigation in this important feature of the subject. 

The college creamery is in operation the year round. The work is 
conducted on a commercial scale as well as for the purposes of scien- 
tific investigation and instruction. The product made invariably 
brings the highest quotations and has attained an enviable reputation 
in the markets. 

The student becomes familiar with everything connected with the 
management of a commercial creamery, and meets every problem that 
is likely to confront him in his future work. Five different kinds of 
separators are used in the dairy building and the most approved 
machinery is used throughout. 

The courses in dairying were established for the benefit of those who 
are already engaged in the business, either on the farm or in the 
creamery or factory, and for this reason a very large portion of the 
time is devoted to practical work in the dairy building. 

Students in these courses are taught everything connected with prac- 
tical dairying, from weighing the milk brought in by the different 
patrons, and testing the same, to running the engine, scrubbing the 
floors, and shipping the butter. The aim is to teach not only how to 
do all the work incident to a business of this kind, but also why—the 
reason—the work should be done in the manner taught. The studies 
other than dairying proper which appear in the courses outlined are 
such as are necessary to a correct understanding of the principles 
involved, and all students entering these courses are required to atiend 
them regularly. 

The school is under the general management of a board of trustees. 
There are 7 instructors. One of the instructors was educated at the 
Ingersoll School, Ontario, Canada, 1 at Manhattan College, Kansas, 
and 5 are graduates of this school. The school building was erected 
and equipped by the State in 1891, and cost altogether $25,000. The 
instructors render service in other departments of the college, and 
only a part of their salaries is properly chargeable to the dairy school. 
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It is estimated that their services in this school are worth $3,000 per 
year. The school is nearly self-supporting from fees and from the 
profits arising from the creamery and cheese factory operated by the 
faculty and students. When these sources fail to afford sufficient 
funds, the State supplies the deficiency. 

The annual enrollment in all grades is 120. Many of the students 
take only one of the shorter courses. The number of graduates, those 
who have taken the full year course and passed the examinations, 
therefore, is only 85. 

No branch of industrial education has proved more popular or has 
been productive of better results than the instruction furnished in the 
economical production of a superior class of dairy products. Even the 
city milk-supply business is calling for scientifically trained men who 
thoroughly understand the essentials for proper sanitation and cleanli- 
ness, pasteurization, and sterilization. In order to meet the demands 
for such instruction, the dairy school provides a four weeks’ course 
for butter makers and cheese makers, beginning the second week in 
January; two sixteen weeks’ courses, one beginning with the regular 
college year in September, the other with the second college term in 
February; and a one-year course. The first is only for experienced 
butter and cheese makers. The other courses are open to all. 

The one-year course in dairying is designed to meet the wants of 
those who wish to acquire an intimate knowledge of dairy methods 
and the underlying principles as well as the sciences related thereto. 
This course runs through one college year, beginning September 1 
and ending in June, with an omission of about two months in mid- 
winter. Students completing this course will receive certificates, but 
the right is reserved to withhold such certificates until satisfactory 
evidence is furnished of ability to successfully manage commercial 
creameries or other large dairy establishments. 

Following is the course of study pursued: 

First term: Dairy practice, six days per week; milk and its product, 16 lectures; 
milk testing, 20 lectures; bookkeeping, 16 lectures; bacteriology of milk, 20 lectures; 
judging dairy stock, 16 lectures. 

Second term: Dairy practice, six days per week; cheese making, 16 lectures; pas- 
teurization, 16 lectures and laboratory work; dairy machinery, 10 lectures; feeding 
dairy stock, 20 lectures; dairy chemistry, 16 lectures. 


a 


The course of study pursued in each of the sixteen weeks’ courses 
is as follows: 

Dairy practice, six half days per week; bacteriology of milk, 20 lectures per term; 
bookkeeping, 16 lectures per term; dairy machinery, 10 lectures per term; milk 
testing, 20 lectures; milk and its products, 16 lectures; judging dairy stock, 16 lec- 
tures, or feeding dairy stock, 20 lectures. 

A winter course in dairying is conducted for the benefit of those 
who wish to make a special study of dairying and the sciences closely 
related thereto, and who are not able to attend either of the summer 
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dairy courses. It begins the second week in January and continues 
four weeks. It is largely attended by men who have had experi- 
ence in dairy work, but feel the need of a more thorough knowledge 
of the principles which underlie the science of dairying and the most 
improved methods employed, and it is desired that the attendance 
be limited to this class. Being held during the winter, a great many 
men who have charge of creameries and cheese factories during the 
summer are able to attend, and those who have done so have expressed 
themselves as being greatly benefited thereby. On account of the 
limited time in this course it is not expected that students will take 
both butter and cheese making. Those who wish butter making are 
expected to take aJl the lectures except those on cheese making, and to 
do all their practical work in the butter room. Those who take cheese 
making are expected to attend all lectures except those on butter 
making, and to do their practical work in the cheese room. 

The course of study outlined is as follows: 

Work in dairy building, six half days per week; butter making, 10 lectures, or 
cheese making, 10 lectures; dairy chemistry, 10 lectures; bacteriology of milk, 15 
lectures; bookkeeping, 10 lectures; milk testing, 10 lectures; dairy machinery, 10 
lectures; scoring butter and cheese, 5 lectures; feeding dairy stock, 10 lectures. 

This course, as stated above, is designed to meet the wants of 
experienced butter and cheese makers, and students without previous 
experience are not admitted. 

Students in all of the dairy and creamery work are required to pro- 
vide themselves with white suits, keep them clean and in good order. 
One-half of the expense of laundering creamery suits is refunded at 
the end of each term to all students who have passed a satisfactory 
inspection in work and cleanliness during the term. 

The scope of the work given in the department of dairying is set 
forth clearly in the following statements: 

Dairy practice: This includes from five to seven hours of practical work in the 
creamery room during the first term of the year’s course, the two summer courses, 
and the winter course. It includes butter making and laboratory work in milk 
testing. In the second term of the year’s course it includes cheese making and pas- 
teurization. 

Milk and its products: This includes instruction on the composition of milk and 
dairy products, the theory of centrifugal separation, and the construction of the vari- 
ous kinds of separators. Special attention is given to the effect of varying conditions 
of the milk on separation. It includes a consideration of the principles of cream 
ripening, churning, and the preparation of the butter for market. 

Milk testing: This includes a thorough study of the Babcock test for dairy products, 
with special instructions for overcoming the difficulties from varying conditions. 
The tests for determining acidity of cream and milk and the use of the lactometer 
for detecting adulterations are included; also composite sampling and testing of indi- 


vidual cows. 
Dairy machinery: This embraces instruction for firing boilers by the most eco- 


nomical methods, the construction and operation of engines and pumps, and the 
placing of machinery and shafting. 
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Bookkeeping: This course is designed to inform the student as to the best system 
of bookkeeping for the business of the factory. 

Bacteriology of milk: This course consists of lectures on the nature of bacteria, 
distribution, and the conditions necessary for their growth. The effects produced 
by various bacteria commonly found in milk are shown by lectures and demonstra- 
tions. The methods of handling which cause contamination of milk are considered 
in detail. That the quality of dairy products depends mostly upon the fermenta- 
tions which have taken place in these preparations is shown with detailed atten- 
tion to the use and value of starters in butter and cheese making. The principles of 
cream ripening and pasteurization are also included. 

Judging dairy stock: In this course the judging of dairy stock with the score card 
and by comparison is made a leading feature, while the lectures relate mostly to the 
principles, methods, and practices of breeding dairy stock and their management. 

Cheese making: In the winter term, this consists of ten lectures on Cheddar 
cheese, including a study of the kind of cheese demanded by different markets, etc. 
In the second term of the one-year course the same work is taken up as during the 
winter term, but with the addition of six lectures on fancy brands of cheese, includ- 
ing Limburger, brick, Swiss, Roquefort, sage, Stilton, pineapple, and Gouda. 

Pasteurization: Second term, one-year course in dairying. The subjects treated in 
this course are the relation of the milk supply to public health, the principles of 
pasteurization, and apparatus adapted for various purposes, with the practical opera- 
tion of the more common machines. The production and sale of ‘‘sanatory’’ milk 
is taken up, together with a general consideration of the market milk business, the 
use of preservatives, and allied topics. 

Feeding dairy stock: Second term, one-year course in dairying, and winter course. 
Special attention is given in this course to the principles of feeding animals for the 
most economical production, with a study of the composition and use of various feed- 
ing materials and the feeding of dairy cows, including the influence of various feeding 
stuffs on the quantity, quality, and composition of milk, butter, and cheese. 

Dairy chemistry: The chemical composition of dairy products is considered in a 
general manner. The alkali test, both in theory and practice, is given in order that 
it may be used by the student. The adulteration of butter, cheese, and milk as it 
relates to the dairy industry is also taken up in the lectures. Asa whole, the work 
is intended to furnish a foundation for the student which he can use as a basis for 
future study. 

Scoring butter and cheese: These lectures are designed to give the student a correct 
idea of the standard market requirements for dairy products. Butter and cheese are 
examined and scored by the students and their judgments compared with that of 
the instructor. 

Fees: The fees, covering charges for breakage, laboratory material, janitor’s service, 
and incidentals, amount to $12 to $15 per term. 


While no change in the course of study is now contemplated, the 
management realizes that there is always room for improvement. 
These improvements are constantly suggested in the course of the 
work. The influence of the school for good has been notable. The 
number of creameries in the State has increased, and the products of 
creameries and cheese factories have been made more uniform in 
quality, and that quality has been greatly improved. As a conse- 
quence of this improved quality of products better prices are obtained. 
Neighboring States have received benefits along the same lines, 
though not to the same extent, because most of the graduates of the 
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school have found employment in Iowa. The work of the school has 
multiplied interest in the dairy industry, and the general community 
is much better informed on dairy subjects. 

The graduates of the school are much more capable than are those 
who haye not had school adyantages. Through them the dairy industry 
has been completely revolutionized. New methods of management 
have followed the school, and to-day the industry stands on a plane 
incomparably higher than it did before the school was established. 
Employers prefer the school-trained dairyman because*he is better 
equipped in the science and practice of his trade than it is possible for 
the mere shop-trained man to be. He makes a superior product at no 
greater cost than the inferior workman makes a poor one. Not a 
year has passed since the establishment of the dairy school in which 
inquiries and demands on the part of employers were not largely in 
excess of the number of competent students. The average wages of 
a shop-trained butter maker is about 810 per week, while the school- 
trained man commands about $16 per week. 


DAIRY SCHOOL, UNIVERSITY OF MINNESOTA, ST. ANTHONY 
PARK, MINN. 


This school is situated at St. Anthony Park, midway between the 
cities of Minneapolis and St. Paul. More than ten years ago it began 
to appear that wheat raising in Minnesota was becoming less profitable 
than it had formerly been, and the repeated failures of this crop had 
avery discouraging effect upon the farmers. There was no doubt in 
the minds of observant men that with some effort the dairy industry 
could be developed into a prosperous business and perhaps relieve the 
farming community of its embarrassment. To promote this new 
industry it seemed necessary to provide a school in which men could 
be trained for this work. Under these circumstances the legislature 
in 1891 appropriated $15,000 for building and equipping a dairy 
school, and it was made a part of the agricultural college at the State 
university. The building was completed and the school was opened 
in October of the same year. The growing demands upon the school 
made it necessary to increase its:capacity, and in the winter of 1895-96 
the State made an additional appropriation of $15,000, thus making 
the total cost of building and equipping the school $30,000, 

The course is designed to furnish persons who are actually engaged 
in the manufacture of butter and cheese, or who propose to take up 
this work, an opportunity to become more skilled in their work, and 
also to study the many problems which have a direct bearing upon the 
dairy industry. In recognition of the fact that such persons can not 
be away from their business for a long period, the term has been 
arranged to cover only four weeks, and every hour of every working 
day is fully occupied by lectures and actual work in the factory. 
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Instruction is divided into six courses: Lectures covering the entire 
field of dairy husbandry; practical, work daily in the butter room; 
practical work daily in the cheese room, where the manufacture of 
flats, Cheddar, Swiss, brick, Edam, and Gouda cheese is carried on; 
practice work in the laboratory examining milk, making daily com- 
posite tests, and the pasteurization of milk and cream; practical 
engineering, steam fitting, and plumbing; and practical work in fac- 
tory bookkeeping. 

Ten instructors give a portion of their time to this school. One of 
them is from Cornell University, 1 from Johns Hopkins University, 
1 from the State Agricultural College of Iowa, 1 from Carlton Col- 
lege, 1 from the University of Wisconsin, and 5 are from this school. 
Owing to the shortness of the term the amount charged to this school 
for instruction in 1900 was only $1,727.46. The fees from students 
and the profits from the sales of butter and cheese made in the school 
factory not only met this expense, but showed an actual profit over 
and above it of $303.84. 

The enrollment in 1900 was 99 in butter making, 2 in cheese making, 
and 1 taking both courses, or a total of 102. 

Dairy certificates are granted to students who have taken the course 
and passed a satisfactory examination and in addition have demon- 
strated by one year’s work in a factory that they are skilled in the art 
of butter or cheese making, and are thoroughly qualified to take charge 
of a creamery or cheese factory. Eighty-four such certificates have 
been granted since the opening of the school. 

The school officials believe that the course of study should be 
extended and broadened. This is especially desirable in laboratory 
work, and no doubt it will soon be done. 

The practical benefits growing out of the school have been great. 
Ten years ago the annual value of the dairy products of the State was 
a little over $3,250,000. A careful estimate now places the annual 
value of these products at more than $32,000,000. And the prospective 
benefits from the school are greater still. With the proper feeding 
and care of dairy cattle it is claimed that the annual production of 
butter can be increased many millions of dollars. This knowledge of 
feeding and caring for cattle will be gradually disseminated through 
the men who leave the school. Every graduate is a missionary of 
intelligence to the community in which he works. These graduates 
have developed the industry from almost nothing to its present grati- 
fying proportions. They all find employment at good wages. As a 
matter of fact, a man who has not attended a dairy school can not obtain 
a position if a school man can be had. This preference for the school 
man is on account of his superior knowledge. He is a scientific 
butter maker, and gets the most out of the business. 
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SCHOOLS OF DRESSMAKING, MILLINERY, DOMESTIC 
TRAINING, ETC. 


Education in the trades of dressmaking, millinery, domestic train- 
ing, ete., is given in a large variety of schools. Many city public 
schools give some instruction in sewing and cooking to all girl pupils. 
But only those schools will be deseribed here which give such instruc- 
tion for the purpose of providing’a means for the self-support of the 
graduate. The Young Women’s Christian Association classes in many 
of the cities have long been doing notable work of this character. 
The Boston association began its instruction for domestic servants in 
1888, and later added the trade courses in dressmaking and millinery. 
The Women’s Educational and Industrial Union of Boston was also a 
pioneer in the same class of instruction. 

Instruction of a more ambitious character in the same subjects is 
found in Pratt Institute, Drexel Institute, and Armour Institute. The 
courses there are longer, and consequently can be made more thorough. 
The training given in these schools, especially in Pratt Institute, has 
had a great influence upon the work of other schools, many of 
their graduates having become instructors elsewhere. Of the schools 
mentioned, only Armour Institute is here described. Pratt Institute 
is placed with the building and mechanical trade schools and Drexel 
Institute with the technical and continuation schools, their more 
important work being of those classes. A description of their courses 
of instruction in dressmaking, millinery, ete., will be found with the 
details for the schools as a whole. 

Another class of schools doing useful work in these lines is the 
industrial schools for the colored race in the South. Particulars will 
be found under the proper head. White schools in the South giving 
instruction of like character are fewer in number and their work is 
of less importance industrially. Details are given under the proper 
group of schools. 

The schools for teaching dress cutting and dressmaking conducted 
under private auspices form another type. They furnish instruction 
to large numbers, particularly in various systems of dress cutting. 
They are business enterprises conducted for gain. Their pupils are 
made up in large part of women who wish to learn cutting and fitting 
in order to do their own work. Representative schools of the class 
are described. 

YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHOOL, BOSTON, 
MASS. 

The special need leading to the establishment of the training school 
for domestics was the lack of properly trained house servants. For 
years the association had maintained an employment bureau, and the 
incompetence of the majority of those who asked for work resulted in 
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the establishment of this school in 1888. This incompetence results 
from many causes, ignorance being one, and the fact that there is 
apparently a stigma cast upon the work of house service itself. The 
cause of this is not alone the fault of the employees, but belongs at 
least equally to the employing class, due to the way in which servants 
are treated by housekeepers, their looking upon servants as menials 
and inferiors and allowing them so little freedom or independence. 

This side of the difficulty can not be cured by the school. The prob- 
lem must be approached from the side of the housekeeper. This the 
association attempts to do by training the housekeeper in its school of 
domestic science and Christian work, a school outside the scope of this 
investigation. These two ideas, the training of the servant and the 
training of the housekeeper, taken together and extended throughout 
the country should do much to solve the problem of good domestic 
service. 

The courses of dressmaking and millinery really form part of the 
association’s school of domestic science, whose object it is to give 
scientific and practical instruction in all that pertains to the home 
and its management, that young women may be fitted to teach domes- 
tic science and arts in schools, institutions, and homes, to be Chris- 
tian workers in associations, settlements and slums, and to be 
matrons, housekeepers, and houseworkers. The difficulty of obtain- 
ing a systematic and thorough training in dressmaking and millinery 
in the shops has, however, led to many taking these courses with 
only the end in view of fitting themselves to be competent and 
capable dressmakers and milliners. In the shops the first object in 
view is to use the girl so as to get the most possible out of her; that 
is, she is kept doing those things for which she seems to show the 
most aptitude, and no effort is made to teach her the whole trade. It 
is claimed by the management of the association that its school fur- 
nishes complete training in dressmaking and millinery and fits those 
taking these courses for the practice of the trades. 

tor admission to the school of domestics good character is the first 
qualification, and testimonials must be presented. Pupils can be admit- 
ted only upon an agreement signed by themselves or their guardians 
that they will remain at least six months, and if they leave before the 
expiration of this period they are to be charged at the rate of $2 per 
week from the time of admission to that of leaving. If, however, 
they complete the course of six months the instruction, including 
board and tuition, is entirely free, the applicant being expected only 
to furnish a suitable outfit and to enter on a week’s probation. _ No 
girl is admitted under the age of 16 years. Each graduate is awarded 
a diploma at the end of the course, stating only those lines of work 
for which she has shown special aptitude. The system of marking is 
a great incentive to good work. Each piece of work done is scrutin- 
ized with care, and for every piece of work presented as complete 
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which does not meet with the approval of the instructors the pupil 
loses a certain number of marks. The aim is perfection, and no 
excuse for neglect of duty is accepted. The course includes cooking 
and sewing, general housework, chamber work, parlor work, laundry 
work, home nursing, sewing and mending, reading and spelling, pen- 
manship and letter writing, arithmetic and geography, and daily 
scripture lessons. 

The aim of the English lessons and studies, outside of the domestic 
training, is to quicken the perception of the pupils, and the result in 
almost every instance is a complete transformation in the girl. One 
of the promising guaranties of the permanent success and growth of 
this school is the fact that 95 per cent of the girls who have entered 
the school for some years past have come through the direct influence 
of former graduates. 

The courses in dressmaking and millinery, in detail. are as follows: 


DRESSMAKING. : 


Educational sewing: Swedish sampler; basting, stitching, and overcasting; over- 
handing; folded edges; folded edges, matching stripes; overhanding selvedges; 
hemming; fell seam; French seam, with bias finish; gathering, stroking, and put- 
ting on bands; making buttonholes and eyelets; sewing on buttons; making loops; 
sewing on hooks and eyes; putting in gussets; herring-bone stitch on flannel; graft- 
ing for mending undergarments; overhand patch; hemmed-in patch; cashmere 
darning; stocking darning; hemstitching, fringing, and damask hem for linen; tuck- 
ing, and whipping ruffles; mitered corners, chain stitching, feather stitching, slip 
stitching; cross stitching. 

Machine sewing: Care and use of the sewing machine, including hemming, tuck- 
ing, ruffling, and sewing on lace. 

Study of textiles: History and processes of manufacture of fabrics such as cotton, 
wool, silk, and linen, and of sewing implements such as scissors, thimbles, needles, 
and pins; lectures, collateral reading, papers, and field work. 

Drafting and making of undergarments: Bibs, child’s skirt, girl’s skirt, lady’s 
skirt; child’s drawers, girl’s drawers, lady’s drawers; child’s first waist, girl’s waist; 
child’s nightgown, lady’s nightgown. 


DRESSMAKING PROPER. 


First course, twelve lessons: Use of Vienna tailor system; taking of measurements; 
drafting for stout forms; fitting and making in practice material; matching stripes 
and plaids; study of dress material as to color and texture. 

Second course, twelve lessons: Designing, cutting, and making wool dresses. 

Third course, twelve lessons: Study of general principles; drafting and making 
shirtwaist; drafting and making walking skirt. 

Fourth course, twelve lessons: Drafting and making jacket; drafting child’s dress. 

Fifth course, twelve lessons: Drafting and making muslin gown. 

Special attention is given to study of color, form, line, and appropriateness of design 


throughout the course. 
MILLINERY. 


First course, twelve lessons: Renovating material, velvet, ribbon, feathers; wiring, 
making and placing folds; fitting facing; lining hat; bow and simple rosette mak- 
ing; making and trimming practice hat of canton flannel; making and trimming 
velvet hat. 
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Second eourse, twelve lessons: Draping; making and trimming toque or turban; 
binding edge of hat; making bandeau; drafting and making frames of buckram; 
making and trimming bonnet; study of children’s hats. 

Third course, six lessons: Shirred facing; fancy rosettes; use of lace, silk, and 
flowers; making straw hat and trimming same; trimming summer hats. 


DRAWING. 


This course is offered to assist the pupils in illustrating the lessons in educational 
sewing, also in making rapid sketches of gowns and hats. Lectures are given on 
color, form, and line to awaken the pupil’s interest for the beautiful in dressmaking 
and millinery. 

In the school for domestics there are 3 instructors, all graduates of 
the school of domestic science, and 1 a college graduate. There is 1 
instructor in dressmaking and 1 in millinery. : 

During the school year 1899-1900 there were 20 pupils in the school 
for domestics, 12 in the dressmaking class, and 10 in the class in 
millinery. Up to the end of the school year there had been 1,100 
graduates from the school of domestics, 150 from the class in dress- 
making, and 120 from the millinery class. 

The approximate annual cost of maintaining the school for domes- 
tics is $2,000, of the dressmaking course $300, and of the millinery 
course $225. The funds are obtained from contributions, legacies, 
annual subscriptions, personal gifts, and fees paid by certain classes. 

These trade courses could be improved by better accommodations, 
more room, and more practical work. With these more pupils could 
be trained, as many applicants are now turned away. The courses 
could also be further extended so as to teach more of the higher 
branches of the trades. It is all a question of expense, and improve- 
ments are contemplated when more money is at hand. 

The demand for trained house servants is greater than the supply, 
and as the trained servant receives wages about one-third larger than 
the untrained the school for domestics in its results ha acted as a 
stimulus to the untrained. The benefits of this school have been felt 
quitc generally throughout the whole. country, as the graduates are 
loeated in very many localities, and the school, being the first of the 
kind established in the United States, has by its example and success 
resulted in the establishment of other similar schools. The courses in 
dressmaking and millinery have benefited those trades in Boston and 
vicinity, not only because they have sent out a number of competent 
workwomen, but because many of the graduates have become teachers 
of these trades at night classes maintained by churches, etc. These 
courses have resulted in setting the standard of work in the shops 
higher than it formerly was, and the example of the graduates has 
stimulated those trained only in the shops to do better work. 

The general intelligence and efficiency of the employees in dress- 
making and millinery establishments has undoubtedly been increased 
as a result of the training in this and similar schools. 
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Higher wages, steadier employment, and more rapid promotion 
have accrued to those who have been under instruction in these 
courses, and, generally speaking, their moral condition has been 
improved as a result of the Christian training which forms part of 
the courses. 

The school for the training of domestics has revolutionized the 
domestic problem in this locality and has stimulated a healthful rivalry 
in other organizations. 

Skilled labor is always preferable to unskilled, and the knowledge 
of the graduates from these courses is more practical than that of the 
nongraduate. For these reasons graduates are much preferred by 
employers, but many do not employ the domestic servants trained 
here from inability to afford it, as they invariably command higher 
wages than the ordinary servant. 

Those trained in the courses of dressmaking and millinery can 
always obtain employment without passing through a period of 
apprenticeship. 

In a general way these courses of instruction have proved satisfac- 
tory, though much remains to be done before perfection is reached. 


WOMEN’S EDUCATIONAL AND INDUSTRIAL UNION SCHOOL, 
4 BOSTON, MASS. 


This school comprises courses designed to teach the trades of dress- 
making and millinery and in addition a course for houseworkers. 
These courses are comprehensive and systematic and impress upon the 
pupil the value of order, accuracy, and economy. 

Instruction in dressmaking and millinery is given by means of lec- 
tures, practical work, and examinations. Pupils furnish their own 
materials and make articles for their own use. Three terms of 24 
lessons each are necessary to complete a full course in dressmaking 
and in millinery. A work test is required to join the dressmaking 
class. Dressmaking and millinery classes meet twice a week; sessions 
two hours each. 

Millinery: Instruction is first given in the making and trimming of all varieties of 
hats, followed by methods of making bonnets, toques, and turbans. Special atten- 
tion is given to making tasteful and stylish ribbon bows, and feather curling is 
taught in this course. Advice is given upon the suitability of materials, combi- 
nations of colors, and character of lines and forms. Day classes meet at 10 a. m. and 
2p. m., and a fee of $10 is charged for a term of 24 lessons; evening classes meet at 
7.30, and a fee of $5 is charged for a term of 24 lessons. 

Dressmaking: Preparatory course—This course includes buttonhole making, 
machine sewing, and the drafting, cutting, fitting, and making of undergarments 
and dresses of wash material. A day class only is formed in this course, and a fee 
of $5 for 24 lessons is charged. 

Regular course—In this course the pupil is taught the making, drafting, and 
fitting of different styles of skirts and waists. Pupils are shown a variety of mate- 
rials and are instructed in regard to the texture, color, and suitability of each for 
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various uses. In the third term the plain, thorough work of tailor-made suits 
receives special attention. Day classes meet at 10 a. m., and the fee for each term of 
24 lessons is $10; evening classes meet at 7.30, and a fee of $5 is charged for each 
term of 24 lessons. 

A special normal class in dressmaking and millinery is formed for 
women wishing to fit themselves as professional workers or for teach- 
ers of dressmaking or millinery. There is a small but growing demand 
from clubs and schools for trained teachers in these branches. It is 
thought that a six months’ course will prove an adequate preparation 
for this work. 

There aré 2 teachers for these classes, 1 for dressmaking and 1 for 
millinery, and both are graduates of the Pratt Institute. During the 
year 1899-1900 there were 22 pupils in the dressmaking classes and 18 
in the classes in millinery. 

In the course for houseworkers—that is, for the training of domestic 
servants—the aim is a scientific study of the home, to discard what is 
useless, to save what is of permanent good, and to bring it into line 
with present industrial tendencies and scientific facts, social and phys- 
ical. This full course is not designed to train wage-earners, but house- 
keepers—the wife and the mother—not to the end that the homes of 
any one class may be bettered, but that the standard of living and life 
may be raised in all homes. The course for houseworkers is designed 
to fit young women for the various branches of housework—to teach 
them the occupation of house servants. 

The first reason for the establishment of this course was the lack of 
trained servants and the belief that housework is a trade, and that the 
woman on whom the care of a household falls, whether she be employer 
or employee, should have a special training for her work. The union 
learned, as one of the results of conducting an employment bureau, 
that while there was an oversupply of those who sought employment, 
yet the demand for trained servants was much greater than the supply. 
Another reason which led to the establishment of this course was to 
provide an occupation and employment: for the many girls who were 
trying without success for places in factories and shops. 

In order to get a good class of girls into this course it has been found 
that much prejudice among them has to be overcome. In going into 
service they seem to lose caste among their associates. They look upon 
it as a variety of slavery and not as a trade, and they dread the unregu- 
lated hours. The trouble with domestic service to-day is not alone 
the poor training of the servants, but of the housekeepers also, who 
often have too little knowledge of housekeeping itself to realize fully 
the size and burden of the task they put upon their servants. They 
are also very often too regardless of the rights of the serving class. 
The ideal system is the training of both the housekeeper and the house 
servant, which, if developed and extended throughout the country, 
would go far to help in this matter. 
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The full course for houseworkers is made up of courses in cooking, 
in parlor work, and inchamber work. Detailed courses are as follows: 

Cooking: Care of fire; care of sinks and traps; care of kitchen, pantry, cellar, and 
ice chest; preparation of cereals; making bread, biscuit, and muffins; making plain 
soups; roasting, boiling, braising, and broiling meats; cooking eggs, fish, and oysters; 
cooking vegetables, fresh and canned; making tea, coffee, chocolate, and cocoa; 
making plain desserts. 

Chamber work: Care of bedrooms, beds, and bedding; sweeping and dusting; 
care of toilet and bathrooms; plain washing and ironing; care of bed. linen. 

Parlor work: Care of dining room; care of silver, glass, and china; arrangement of 
table and service; care of parlor and halls; answering doorbell properly, ete.; plain 
washing and ironing; care of table linen. 

The course in cooking covers a period of thirty-six weeks and the 
courses in parlor or chamber work a period of eighteen wecks each. 
Upon the satisfactory completion of her course the pupil is given a 
certificate. She is then placed with an employer to serve a probation 
of three months before receiving her diploma. The certificate does 
not imply the fitness of the pupil to work outside the school under differ- 
ent conditions and does not alone entitle the pupil to expect higher 
wages than $3.25 per week. 

Diplomas are given to pupils who have satisfactorily served their 
term of probation and have passed an examination in practical house- 
work and also in the underlying principles of hygiene, in which instruc- 
tion is given during the course. A diploma insures a position that 
is obtained through the office of the Domestic Reform League. The 
grade of the diploma determines the wage which the pupil may expect 
to receive on graduation, as follows: 


WAGES USUALLY RECEIVED BY GRADUATES IN COURSE FOR HOUSEWORKERS. 


Weekly rate of 
wages, 
Grade. Parlor or 
chamber} Cooks. 
maids. 


$4. 00 $5. 
3.75 4, 
3. 50 4. 
3, 25 3. 


To those taking this course no charge is made for room, board, and 
tuition, but in exchange for these the pupil gives her service to the 
school during the whole course. 

There are 2 instructors in the course for houseworkers, 1 of whom 
is a graduate of Chicago University and 1 a graduate of Pratt Insti- 
tute. During the year 1899-1900, 10 pupils were taking this course 
of instruction. 

The records of the students in these classes are imperfect, and in 
consequence the number of graduates in dressmaking, millinery, and 
houseworking can not be stated accurately. 
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The annual cost of maintaining these courses is approximately $3,000 
for the course for houseworkers and $1,800 for the courses of dress- 
making and millinery. This is exclusive of rent of buildings, which 
can not be stated. The funds used in maintaining the courses of dress- 
making and millinery come from fees paid by the pupils, but those 
used in maintaining the course for housekeepers come partly from a 
list of sustaining subscribers, partly from gifts by the public in 
response to appeals of the union, and partly from two scholarships. 

It is stated that the courses of dressmaking and millinery are 
thorough and effective and that it is not likely that they will or can be 
much improved in the future. The course for houseworkers might 
be improved, though the outlook for it is not good. A good training 
is given at present, but the attendance is small, as the course does not 
seem to be attractive. Some connection with the public schools seems 
necessary, so that the girls may be obtained before they are caught by 
the factory or shop. 

As a result of the establishment of these courses the standard of 
work in dressmaking and millinery has been raised in this locality and 
a nucleus of trained and competent domestic servants has been formed 
from which it is believed good results will come in time. The schools 
for teaching housework existing in this locality haye aroused quite 
generally the interest of the housekeepers and caused many of them 
to make greater efforts not only to train servants, but to make the life 
passed in domestic service more agreeable. 

Even at the start, the girls trained in these courses get better wages 
than others. The girls are taught that they should not come into the 
school with the sole idea of being able to make more money, but with 
the purpose only of perfecting themselves in their trade. 

it is natural, however, that they should want all they can get, and 
their attainments are such that those who can afford it are willing to 
pay them more than others not so well trained. The result of this is 
that, instead of relieving the troubles arising from poor domestic sery- 
ice among those who feel them the most, the courses for domestics 
seem to be training servants for the wealthy only. 

The graduates are greatly preferred by employers to those whose 
training was obtained in homes or shops only because of the higher 
character of their training. The dressmaking and millinery courses 
have proved eminently satisfactory and have already well attained the 
end for which established, but this is not as yet true of the course for 
houseworkers. > 


PEOPLE’S INSTITUTE, BOSTON, MASS. 


This school was founded by the Robert Treat Paine Association and 
opened to the working people of Roxbury October 2, 1890. Its objects, 
in the words of its constitution, are ‘‘to furnish working people the 
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means of mental and moral improvement, mutual helpfulness, and 
rational recreation.” With the above end in view the institute has 
established club rooms, shower baths, bowling alleys, rooms for the 
playing of games, evening classes and lectures for the teaching more 
or less thoroughly of certain occupations, etc., and also has provided 
for entertainments of various kinds and maintains a trade-discount plan 
by which the members are enabled to obtain certain discounts from 
regular prices upon their purchases of groceries, ete., upon dealing 
with certain selected establishments. 

From the standpoint of the evening classes this may be considered 
an industrial school. Certain occupations are quite thoroughly taught 
and seem to be within the scope of this report. They are as follows: 
Dressmaking, millinery, embroidery, and drawing and design. Dur- 
ing the year ending April 1, 1900, the number of pupils in dressmak- 
ing was 40,in millinery 45, and in embroidery 50. No class in draw- 
ing and design was then in existence. 

In these industrial classes there are 9 instructors. The manage- 
ment of the classes is in the hands of the officers of the Robert Treat 
Paine Association and the superintendent of the institute. 

The annual cost of maintaining these classes approximates $1,000, 
and the funds are obtained from the association and from membership 
fees, which are only $1 per year per individual. This fec entitles the 
member to any or all the privileges of the institute. 

These courses of instruction could be improved if there was more 
money to spend on them, but they are fairly complete as itis. They 
turn out many girls and women competent to work at dressmaking, 
millinery, etc., and certainly increase the ability and intelligence of 
their members. They are not fully satisfactory, as they do not go far 
enough, but good work has been done by them. 


YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHSCOL, NEW YORK, 
1s ee Ge 


The Young Women’s Christian Association of New York City was 
founded February 10, 1870. The object of the association, as stated in 
its charter, is ‘‘ to promote the temporal, social, mental, moral, and reli- 
gious welfare of young women, particularly those dependent upon their 
own exertions for support.” Among the various methods and ideas 
which have been introduced into the work of the association, all of 
which have served a good purpose, none have proved so fruitful or 
satisfactory as the courses in industrial and trade work. During the 
earlier part of its career the educational work of the association was 
largely confined to the commercial branches, and very little interest 
was manifested in industrial education until the fall of 1886. Since 
that time, however, the industrial branches have continued to grow in 
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importance until now they overshadow all the other branches com- 
bined. In addition to the regular class work, the association conducts 
an employment bureau, and needlework and order departments. 
Many of the graduates have procured positions through the agency of 
the bureau. The needlework department has fitted up a large sales- 
room, which is stocked with all kinds of embroidery, lace and drawn 
work, fancy articles, and accessories for infants’ and children’s use. 
All articles are the work of self-supporting women, and all sales are 
for the benefit of the consignors. In the order department ladies’ 
wrappers, shirt waists, and underwear, and misses’ and children’s 
dresses and cloaks are made to order at reasonable prices. The value 
of the articles disposed of in this department in the past year amounted 
to $12,000. 

All pupils must be members of the association. The classes are 
open only to women studying for self-support. Pupils are admitted 
to the sewing and cooking classes at the age of 15. In the class for 
trained attendants no pupil is admitted under 20 or over 40 years of 
age, except by special agreement. In the other classes applicants 
must be between the ages of 18 and 35, and not connected with other 
schools. Satisfactory references are invariably required. 

The charges for tuition are as follows: Hand and machine sewing, 
#2 to $4; dressmaking, $5 to $12; millinery, $5 to $7; feather curling, 
$2.50; embroidery, $7 to $9; cooking, $3 to $5; free hand and mechan- 
ical drawing, $15; instrumental drawing, $15; drawing in water colors, 
designing, etc., $9 each; course for trained attendants, $10. 

The schoo] year opens October 1 and continues until the 1st of 
June. Day and evening sessions are held. The curriculum includes 
thorough instruction in every detail of hand and machine sewing, 
dressmaking, millinery, art embroidery, feather curling, cooking, 
invalid cooking, and a course for trained attendants. The industrial- 
art course includes mechanical, free hand, cast, and life drawing, pen 
and ink work, crayon and water color, clay modeling, wood carving, 
design, ete. 

The course for trained attendants is specially designed to qualify 
the pupils to serve as attendants in the care of convalescents, feeble 
or elderly persons, and subacute and chronic cases. This oceupation, 
which is somewhat akin to that of a trained nurse, should not be con- 
founded with the latter, as the course of study for a trained nurse 
covers a period of at least two years, while the course for a trained 
attendant lasts only eight weeks. 

The school is under the management of a committee on education, 
which is appointed by the association. There are 18 instructors, all 
of whom have had practical training in their respective branches. 
There have been about 5,000 graduates. The number of pupils in the 
different classes during the past year was as follows: 
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ATTENDANCE IN CLASSES OF THE YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHOOL, 
NEW YORK CITY. 


Pupils. 
Classes, ~ ————— - 
Day. Evening.| Total. 
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=> 
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The space devoted to school work takes up the greater portion of 
the association building, which is a five-story brownstone structure 
and, together with the equipment, is valued at $600,000. The funds 
for erecting and equipping the building were provided by donations 
and contributions from members of the association and prominent 
citizens. Several classes are self-supporting, and a large percentage 
of the cost of maintenance is derived from tuition fees. The balance 
is provided by the association. The entire cost of maintaining the 
association is about $50,000 per annum, of which amount more than 
one-half is chargeable to the courses covered by this report. 

It is stated that many important modifications have been made in 
the original curriculum, with the result that the present courses of 
training and study are entirely adequate. It is impossible to specify 
the numerous benefits which have accrued from the introduction of the 
industrial courses. Speaking generally, the industrial features of the 
association’s work are designed, before anything else, to improve and 
elevate the individual. Besides the thorough training given in each 
branch the pupils are taught to be diligent, ambitious, and self-reliant, 
and it is thought that with these attainments they are well qualified to 
engage in their chosen occupations, and that the resulting benefits to 
the industries in which they engage and to the community at large are 
sure to be of the very highest order. 

Ample evidence of the benefits derived by those who have been 
under instruction was found on every hand. Many young women 
who could not command more than $5 or $6 per week in occupations 
usually restricted to their sex are now earning from $12 to $25 per 
week as the result of their training in the school. It is said that in 
almost every instance the graduates are able to enter upon practical 
work without serving a period of apprenticeship, and that they are 
preferred by employers over ordinary shop-trained help. The reason 
assigned is that besides being competent to do good work they are 
of a high moral character and are more reliable. The industrial 
courses have been a decided success and have more than achieved their 
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original purpose. To enable the woman who must be a breadwinner 
to win more than a place and a pittance, and so become a wise, 
womanly toiler, respected and capable, has been the aim of the educa- 
tional department from the beginning. Thatthis has been accomplished 
is perhaps best illustrated by the continued approbation which comes 
from the business men and employers and thousands of self-support- 
ing women who have been benefited by the work of the school. 


YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHOOL, BROOKLYN, 
IN. Y. 


The Young Women’s Christian Association of Brooklyn, N. Y., 
was organized February 23, 1888. Excepting that the curriculum is 
not quite so extensive, the object of this association is precisely the 
same as that of the Young Women’s Christian Association in New York 
City. The classes are nonsectarian, but all pupils must be members 
of the association. Any young woman over 15 years of age, of good 
moral character, may become a member of the association by paying 
an annual fee of $1. In addition to this a small tuition fee ischarged. 
The school year opens about the middle of September and closes the 
middle of June. Day and evening sessions are held. The courses 
of instruction include plain sewing, dressmaking, millinery, art 
embroidery, cooking, and a course for attendant nurses. This latter 
course is similar to the course for trained attendants reported in con- 
nection with the Young Women’s Christian Association School in New 
York City. There is alsoa normal course in cooking and a course 
for juniors. 

The charges for tuition range as follows: Plain sewing, $1.50 to $3; 
dressmaking, $2.50 to $7.50; millinery, $2.50 to $5.50; millinery trade 
course, $30; art embroidery, $3 to $5; cooking, $1.50 to $4; course 
for attendant nurses, $3. 

The school is managed by the educational committee of the associa- 
tion. There are 24 instructors, all of whom have had practical training 
in their respective branches. The number of pupils in the different 
classes during the past year was as follows: 


ATTENDANCE IN CLASSES OF THE YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHOOL, 
BROOKLYN, N. Y. 


Pupils. 
Classes. 
Day. Evening.| Total. 
PRS HeaTTV ESC gay petatatats,«)aveheiciattta) ataisi cha) aja ajaiafarslajaia’e’e/ajinio(e'e\« alaie eials abutele eta ere rereiors 325 525 
PTeSSMALADS So )i5 S15 s/sisinie> « 125 525 
Millinery Aho: Saehapee lod z . 200 420 
Art embroidery.......- 15 35 
(Olotd) chal; Se Re peeeacane 5 150 246 
Attendant nurses 99 929 
PRG Ply Sars = Bs Ven eidh JS Se SOUS OEE Ae OO WESEH OS WIE SR REE Sea sete 837 1773) 


TRADE AND TECHNICAL EDUCATION—UNITED STATES. 128 


The record of graduates is incomplete, but it is estimated that at 
least 1,500 pupils have completed the different courses. The classes 
occupy 15 large rooms in the association building. Itis estimated that 
the value of the property devoted to school purposes will amount to 
$100,000. The funds for erecting and equipping the building were 
provided by donations and contributions from prominent citizens and 
business men in the locality. The school is maintained partly by tui- 
tion fees and the balance is provided by the association. The cost of 
maintenance is about $18,000 per annum. 7 

The present courses of training and study are considered satisfactory 
in every detail. Itis stated that while the benefits resulting from the 
establishment of this school have been largely individual, nevertheless 
the dressmaking and millinery industries have derived considerable 
benefit from the fact that the school is constantly turning outa trained 
class of workers who engage in those industries. In the opinion of 
the officials, the school has accomplished a great deal of good in other 
directions also. It has helped to increase the intelligence and efficiency 
of the working women generally, and has always taken a prominent 
part in everything that tended to promote industrial, educational, social, 
and moral development in the community. The school is constantly 
receiving evidence of the benefits accruing to those who have been under 
instruction. While it can not be said that the graduates are preferred 
over shop-trained help, still in every case heard from thus far they 
encounter no difficulty in engaging in practical work after leaving the 
school, and they are reported to be proficient and reliable and are well 
liked by their employers. The school has attained the object for 
which it was established, its main purpose always being to dignify labor 
and to give deserving young women a chance to learn to do something 
that they can always rely upon for a livelihood. 


YOUNG WOMEN’S CHRISTIAN ASSOCIATION SCHOOL, HARLEM, 
NUD 


The Harlem Young Wonien’s Christian Association in New York 
City conducts a course in industrial training which is designed to meet 
the wants of young women who wish to learn a wage-earning occupa- 
tion. From the time when the association was organized up to 1895 the 
interest in trade education did not amount to much. In the latter year, 
however, on account of the more frequent opportunities offered to 
those who had acquired a trade training, the value and importance of 
this kind of instruction became more manifest, and in consequence the 
interest in the several classes has been increasing every year since. 
The classes are nonsectarian, but all pupils must be members of the 
association. Any young woman of good moral character may become 
a member by paying an annual fee of $1. The school year opens in 
September and closes in June. Day and evening sessions are held. 
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The courses of instruction include plain sewing, dressmaking, millinery, 
embroidery and lace making, and feather curling. 

The charges for tuition are as follows: Plain sewing, $2 per month; 
dressmaking and millinery, $2.50 to $3 per month; embroidery, $2.50 
per month; feather curling, $4 fora fullcourse. In all courses except 
feather curling a reduction of from $1 to $2 is made when the full 
course is paid for in advance. 

The school is managed by the educational committee of the associa- 
tion. There are 4 instructors, all of whom have had practical train- 
ing in their respective branches. The number of pupils in each class 
during the past year was as follows: Plainsewing, 39; dressmaking, 97; 
millinery, 60; embroidery and lace making, 8; feather curling, 8. 

Six hundred pupils have completed the trade courses. The classes 
occupy 4 large rooms in the association building, which cost $80,000, 
and their share of the annual expenses is about $8,000. The school is 
maintained partly by tuition fees and partly by the association. It is 
stated that the courses of study are quite satisfactory, but at the pres- 
ent time the school is greatiy in need of more space. If this could be 
had, a larger number of pupils could be accommodated and the scope of 
the work would be extended so as to embrace other branches which 
would be congenial to women wage-earners. Owing to lack of funds 
the prospect for acquiring more adequate accommodations is uncer- 
tain. While the officials feel that the school has accomplished a great 
deal of good in many directions, still the work has not been extensive 
enough to permit of tracing such benefits as may have accrued to any 
particular industry or to the community at large. It is stated that 
the effect upon those who have been under instruction has been 
extremely gratifying both to the association and the pupils. They are 
preferred over shop-trained help because they are competent and reli- 
able, and, furthermore, are not required to undergo a period of appren- 
ticeship before engaging in practical work. 

The school has proved very satisfactory thus far, but it has not yet 
fully attained the end for which it was established. The association 
desires to extend the curriculum so as to include every branch of work 
that women can adopt for a livelihood. When this has been accom- 
plished, the ultimate object will have been achieved. 


WOMEN’S TRAINING SCHOOL, ST. LOUIS, MO. 


This school was established in 1882 as a branch of the Young 
Women’s Christian Association. Its object is to aid deserving girls 
and women by instructing them in stenography, sewing, dressmaking, 
millinery, cooking, general housework, and such other subjects as may 
assist them to earn a living. 

While the prime object of the school is to instruct women that they 
may maintain themselves, still classes in cooking, dressmaking, plain 
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sewing, millinery, household management, and laundry work are 
arranged to accommodate any persons who may wish instruction, and 
charges are made to suit the financial condition of the pupil. 

The rules and regulations of the school are such as to make it pos- 
sible for every woman who really wishes instruction to receive it, and 
no person is refused admittance because of lack of money. 

The school is under the direction of a board of managers. There 
are 6 teachers, each of whom is a graduate. During the year 1899 
85 pupils received instruction in cooking, 19 in laundry work, 19 in 
household management, 86 in plain sewing, 47 in dressmaking, 48 in 
stenography, 48 in typewriting, 8 in millinery, and 10 in bookkeeping. 
In addition to this, teachers were sent to sister institutions where only 
one lesson per week was desired, and there instructed 67 in cooking, 
75 in plain sewing, and 10 in dressmaking, thus giving a grand total 
of 522 for the one year. 

The rental of the building is $100 per month, cost of equipment 
- $1,500, and cost of maintaining and operating, approximately $5,000. 
These funds are raised by excursions, sale of lunches, tuition fees, 
entertainments, board, contributions, etc. For the past thirteen years 
from 200 to 400 women have lunched daily at noon at an average cost 
of 103 cents per lunch, 100 to 250 women and giris have been boarded 
and lodged, hundreds cared for temporarily, employment found for 
other hundreds, and in eighteen years 4,500 have received instruction 
in the various departments. 

The graduates are not only preferred, but they are paid better 
wages. The school has greatly improved and advanced in usefulness 
from the beginning, and the management hopes, at no distant day, to 
see the school have a building of its own suited to its needs and com- 
mensurate with its influence and usefutness. 


ARMOUR INSTITUTE OF TECHNOLOGY, CHICAGO, ILL. 


The department of domestic arts and science was organized at the 
opening of the institute in 1893. The increasing interest in social 
questions indicated that the time was ripe for instruction in the sub- 
jects allied to domestic economy. The aim of this department is not 
merely to impart the technical skill and knowledge so desirable to 
those who guide the home, but to train women to a broad, scientific 
view of the whole range of subjects allied to the proper management 
of the home. There is a demand for teachers in this line, and special 
opportunities are now offered to those who desire to become teachers. 

There are special and technical courses in plain sewing which 
prepare students to enter the courses in dressmaking. The regular 
course in dressmaking is arranged to give the pupils a practical 
knowledge of cutting and fitting for home use. The course in tech- 
nical dressmaking is for those who wish to become dressmakers and 
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can devote their whole time to this study. Applicants must be over 
18 years of age and must pass a preliminary examination in hand and 
machine sewing. No applicant is received for less than one year. 

The course of study embraces drafting; study of the human form 
as applied to dress; making skirt and waist of plain material; cutting, 
fitting, and stitching waist of plaid or striped material; making fancy 
waists; renovating materials, ribbons, and laces; making over dresses; 
tailor buttonholes; bow making; princess dress; Children’s dresses; 
evening waist; making tailor-finished dress; the art of designing new 
styles, and of combining colors; summer toilets. The full course 
covers three terms, and the charges are $20 per term. : 

Besides special courses in cookery, designed for housekeepers and 
nurses, a special class has been formed in cookery for those who desire 
to become cooks in private families. No others are admitted. The 
course includes twelve lessons and is completed in one term of three 
months. Each lesson is of two and one-half hours duration. No re- 
quirements for admission are necessary and no examinations are held. 
The work embraces plain and fancy cooking adapted to the needs of 
cooks. The work is repeated each term. The charge is $5 for the term. 

Thirteen instructors are employed in this department. 

Many of the students from this school hold good positions at good 
wages. They are preferred by employers because they understand 
better the reasons for doing things. The work of the school has been 
very popular and highly satisfactory. The management has good 
reason to be pleased with the work done. The effort is being made to 
meet the practical needs of society. 

The other courses of instruction’ in the school are not within the 
scope of this report. 


HEBREW TRADE SCHOOL, PHILADELPHIA, PA. 


The Hebrew Trade School in Philadelphia was established by the 
Hebrew Education Society in 1883. The following statement regard- 
ing the purpose and work of this school was furnished by the secre- 
tary of the organization: The need for a school of this kind arose 
from the fact that there was a large and constantly increasing number 
of young men and women of Hebrew descent in the city who were 
unfitted to obtain remunerative employment. The purpose of the 
school is to give the pupils such a knowledge and training in the 
trades taught as will enable them to take up and follow some occupa- 
tion for a livelihood. The school is open to both Jew and Gentile and 
the instruction is free to all. New pupils are admitted whenever 
there is any vacancy in the classes. Prizes to the amount of $400 
are awarded annually to the pupils showing the highest degree of 
proficiency. 

The courses of instruction include dressmaking, millinery, garment 
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cutting, and cigar making. In addition there are junior classes in 
plain sewing, carpentry, and free-hand drawing, and classes in elemen- 
tary arithmetic and English. The school is open for instruction four 
nights each week during the entire year from 7 to 9 p. m. 

The period ef instruction is indefinite. All pupils are first 
instructed in the use of tools and materials and advanced from ono 
stage to another until they are proficient and able. to obtain employ- 
ment in the trade they have learned. It usually requires about one 
year to reach this point. In dressmaking the pupils are taught to 
draft the patterns before taking up cutting and making; the millinery 
class first learn to make the hat frames before taking up body making 
and trimming; in garment cutting the preliminary work of measuring 
the cloth and laying out patterns for various garments is followed by 
the cutting, using heavy paper at first and in the latter stages cloth, 
and in cigar making the work of stripping, bunching, and rolling is 
taught in reguiar order. 

The school is under the general management of the Hebrew Educa- 
tion Society of Philadelphia. There are 4 instructors in the trade 
work, all of whom are experts in the parts they teach and are actively 
engaged in the trades. The pupils are coming and going all the time, 
and therefore there are no fixed grades. The number of pupils in the 
several classes in April,.1901, was as follows: Dressmaking, 20; mil- 
linery, 15; garment cutting, 20; cigar making, 30. About 600 pupils 
have completed the different courses. The trade classes occupy five 
rooms, which have an aggregate floor space of 3,600 square feet. The 
school building was erected and equipped in 1883, at a cost of $52,000, 
the funds for the purpose being provided by subscriptions from 
members of the society. The value of the part devoted to the trade 
sehool is estimated to be $17,000. The revenue of the school is 
derived from an endowment fund, legacies, and subscriptions from 
members of the society. The cost of maintenance for the trade schvol 
is about $3,000 per annum. 

The present courses of training and study are satisfactory, though 
other trades will be added to the curriculum when the revenue of the 
society will permit. The school, being located in a densely populated 
section of the city, has been a great benefit to a large class of young 
people whose spare time might otherwise be wasted. It affords a place 
for young men and women to spend their evenings in learning to do 
something that will enable them to earn a respectable living. It keeps 
them from the streets, and they have less time to spend in harmful or 
useless recreation. There can be no question but that the school has 
increased the intelligence of its pupils, and that it has helped to pro- 
mote the industrial, educational, and social development of the com- 
munity. During the early history of the school it was opposed by 
local labor unions on the ground that it turned out a cheap class of 
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workmen, who interfered with the opportunities of the ‘‘union men.” 


Experience shows, however, that the opposition was not well founded, 
for in the particular trade which claimed to be affected there were not 
enough graduates or pupils to have any influence whatever upon the 
wages or work of the regular workmen. 

The effect upon those who have been under instruction has been 
beneficial in every respect. The training they have received has made 
it possible for them to enter the trades and earn good wages, and many 
of them are now holding good positions. In some trades it is possible 
for graduates to engage in practical work without serving an appren- 
ticeship. In others they start in as helpers. The school has proved 
satisfactory and has practically attained the end for which it was 
established. 

S.T. TAYLOR DRESS-CUTTING AND DRESSMAKING SCHOOL, 

NEW YORK, N. Y. 

This school was originally established in New York City in 1848. 
Like many of the dressmaking schools which are to be found in dif- 
ferent parts of the country, the primary purpose here was to give 
instruction in drafting and cutting women’s apparel according to a 
special system originated by the founder of the school. Owing to 
constant demands for instruction in other branches, a course in dress- 
making was added to accommodate those who were desirous of taking 
up the trade for a livelihood. 

The school is open the year round, and pupils are admitted at any 
time. Three weeks is the average time required to learn the drafting 
and cutting system, though the pupils are at liberty to take as many 
lessons as they desire up to the period of six months, which is the 
limit of instruction in this course. The course in dressmaking con- 
tains 15 lessons of two hours each and must be completed within four 
weeks from the time of commencement. Both courses are said to be 
complete in every detail. All pupils receive individual instruction 
and every precaution is taken to assure practical results. 

There are 5 instructors, whose training was obtained in practical 
work. Six hundred pupils received instruction during the past year, 
and since the school was opened there have been about 8,000 graduates. 
The equipment is valued at $1,000. The school is maintained by 
tuition fees, and the cost of maintenance is $7,500 per annum. 

It is stated that the dressmaking industry has derived considerable 
benefit from the establishment of this school, and that the instruction 
received by the pupils has been most valuable tothem. It has increased 
their efficiency and enabled them to obtain steadier employment and 
higher wages. ‘Those who take up the trade as wage-earners have no 
trouble in obtaining good positions. They are preferred over ordinary 
shop-trained dressmakers, because, having had the advantage of a sys- 
tematic course of training, they are better qualified for doing all kinds 
of work. 
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M’ DOWELL DRESS-CUTTING, DRESSMAKING, AND MILLINERY 
SCHOOLS. 


The McDowell schools, which are to be found in a number of the 
larger cities, were originally established for the purpose of giving 
instruction in drafting, cutting, and fitting women’s garments. The 
success met with in this direction finally led to the introduction of 
courses in dressmaking, and in a few of the schools a course in milli- 
nery was also added. The schools in New York City, Chicago, and 
Philadelphia being under the same general management, the rules, 
methods, and courses of instruction are practically the same. The 
schools in New York City and Chicago were established in 1891, and 
the school in Philadelphia in 1896. 

All the schools are open the entire year and pupils can enter at any 
time. The hours for instruction are from 9 a.m.to5 p.m. Evening 
sessions are also held three evenings each week from 7 to 9.30 p. m. 
Individual instruction in all parts of the work is given either in Ger- 
-man, French, or English. No limit is placed upon the time for com- 
pleting the courses. Once a person becomes a pupil she has the 
privilege at any time of returning for instruction upon new styles. 

The courses are arranged to meet the requirements of those who 
have already learned one or more branches of the trades, but who 
desire further instruction upon certain points, as well as those who 
have no knowledge of either trade. It is stated that the necessary 
time for acquiring a thorough knowledge of cutting and fitting by the 
system employed is about ten days. In the dressmaking department 
dressmakers stay from one to three weeks, according to the informa- 
tion they desire, while the young women who take up the work as 
beginners generally spend about two months in completing the course. 
The full course in cutting, fitting, and dressmaking for beginners 
usually requires about three months. The schools are under the 
general management of the founder. All the instructors have had 
years of practical experience in ladies’ tailoring, dressmaking, and 
millinery. The number of instructors in the New York City school is 
8, in the Chicago school 6, in the Philadelphia school 4. The average 
number of pupils in the different classes during the past year was as 
follows: 


ATTENDANCE IN MCDOWELL DRESS-CUTTING, DRESS-MAKING, AND MILLINERY SCHOOLS. 
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The New York school has had 4,500 graduates, the Chicago school 
3,000, and the Philadelphia school 1,000. The value of the equipment 
in each school is as follows: New York City $2,000, Chicago $1,000, 
Philadelphia $1,000. The schools are maintained by tuition fees. The 
cost of maintenance during the past year was as follows: New York 
City $8,500, Chicago $6,000, Philadelphia $4,000. 

It is stated that in addition to the benefits accruing to experienced 
dressmakers who have received special instruction in cutting and fit- 
ting these schools have turned out large numbers of practical and 
well-trained young women, whose services and talents have been 
employed with great advantage to the dressmaking and millinery indus- 
tries of the country. The effect upon those who have been under 
instruction is said to have been beneficial in every respect. A majority 
of the young women who enter the school have no knowledge what- 
ever of practical work. After completing the course of instruction 
they are fitted to engage in the ordinary work of the trades and have 
little difficulty in procuring good positions. In most cases their better 
general preparation for all-round work gives them preference over 
shop-trained help. It is claimed that little attention is given to sys- 
tematic training in the average dressmaking or millinery establish- 
ment, and that this fact is attested by the number of young women 
who have been employed in those establishments, but who come to the 
school for thorough instruction in all branches of the trades. 


MITCHELL SCHOOL OF GARMENT CUTTING, NEW YORK, N. Y. 


The Mitchell School of Garment Cutting was established in New 
York City in 1873. It is stated that when this school was opened the 
schools then in existence were not based upon such principles as were 
productive of the best results, either to the industry represented or to 
the graduates. The trade generally was in need of men who possessed 
the ability to eut and fit any and all kinds of garments. It was with 
the view of supplying this want that this school was established. 

The curriculum is arranged to meet the requirements of three classes 
of pupils: First, those already skilled in garment cutting, but who are 
desirous of learning a more modern and systematic method. Second, 
those who are not skilled in garment cutting, but who are merely sew- 
ing tailors. Third, those who are neither tailors nor cutters, but who 
wish to learn the trade of garment cutting. The school is open the 
year round and pupils are admitted at any time. The hours for 
instruction are from 10 a. m. to 4 p. m. 

The course of instruction includes two distinct systems for cutting 
men’s garments, namely, the short-measure or standard system, which 
requires 136 lessons, and the long-measure or Madison’s system, which 
requires 184 lessons. In addition to these there is a complete modern 
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system for cutting women’s tailor-made garments. Besides the indi- 
vidual instruction which is given, the technical points, measurements, 
_ ete., are fully explained by illustrated text-books which are specially 
designed and used for that purpose. 

The school is under the general management of the John J. Mitchell 
Company, publishers of fashion plates. There are 6 instructors, all 
of whom have been actively engaged in the various branches of tailor- 
ing and whose education and experience fits them for the work. One 
hundred pupils attended the school during the past year, and since it 
was first opened there have been upward of 3,000 graduates. The 
school occupies the entire floor space of a room that is 184 by 60 feet, 
and the equipment, which is valued at $5,000, is complete in every 
detail. It is maintained by tuition fees, and the cost of maintenance 
is $15,000 per annum. The curriculum is revised from time to time 
to meet changed conditions in the trade. 

It is stated that by teaching the simplest, most modern, and improved 
methods in garment cutting the merchant tailors and the clothing 
industry generally have been greatly benefited. The school has 
turned out hundreds of well-trained and capable garment cutters and 
designers through whose artistic knowledge and application the manu- 
facture of clothing has been brought to a high degree of perfection. 
Strong evidence of this is attested by the graduates now in business 
for themselves, and also by the fact that a great number are filling high- 
salaried positions in leading establishments throughout the country. 
It is said that the school has been recognized as valuable to the work- 
ingmen in the clothing industry, and has received the moral support 
of labor unions, many members of which have attended the school. 
The effect upon those who have been under instruction has been of 
the most beneficial character. Their sytematic training gives them an 
advantage and preference over the ordinary shop-trained workmen, 
and from the time of their graduation they engage in practical work 
without undergoing a period of apprenticeship. They have secured 
better and steadier employment, higher compensation, and their oppor- 
tunities for advancement are invariably assured. he school has 
proved satisfactory, and has far exceeded the anticipations of its 
founders. 


Besides the schools already described there are a number of others 
of more or less importance in which technical and trade instruction 
of this class is given. The majority of these schools are located in 
New York City, and in many instances the work of instruction is 
conducted by one person, usually the proprietor of the school, who 
has originated some special system by which instruction is given to 
beginners in certain trades and technical principles ave made clear to 
those already engaged in the same. As the instruction in these 


182 REPORT OF THE COMMISSIONER OF LABOR. 


schools relates to occupations and trades which have already been 
fully covered in representative schools, it is hardly necessary for the 
purpose of this report to go further into! the subject than to mention 
some of the different schools of this class. They are as follows: 
American School of Garment Cutting; Koone’s Garment Cutting 
School; Englemann’s Garment Cutting and Designing School; Italian 
Garment Cutting Academy; Hecklinger’s Institute of Practical Gar- 
ment Cutting; Tailors’ Review Garment Cutting School; Taylor’s 
Dresscutting and Dressmaking School; Pascal Institute Dressmaking 
School; Pinsuti Garment Cutting School; Cullen’s Millinery and 
Dressmaking School; Vienna Dressmaking and Millinery Institute; 
Educational Alliance School, with courses in millinery, plain sewing, 
dressmaking, art needlework, and cooking; Clara de Hirsch School, 
with courses in cooking and general domestic work. All the fore- 
going schools are in New York City. Buffalo has a training school 
for nursery maids, and the Women’s Educational and Industrial Union 
of that city conducts courses in millinery, plain sewing, dressmaking, 
cooking, and general domestic work. 

Outside of New York State may be mentioned the Chas. J. Stone 
Company Cutting School at Chicago, Mrs. Leisler’s Dresscutting and 
Dressmaking School at Cincinnati, the Cleveland Cutting School at 
Cleveland, and Keister’s Ladies’ Tailoring College and the St. Louis 
Millinery College at St. Louis. 


TEXTILE SCHOOLS. 


Textile schools in this country owe their beginning to the Philadel- 
phia Textile Association. The manufacturers of textiles were aware 
of the work of the foreign textile schools and became convinced that 
with such schools in this country competent designers and textile 
experts could be trained and that the highest grades of goods could be 
made here as well as in any foreign mill. As a result a textile depart- 
ment was added to the Pennsylvania Museum and School of Industrial 
Art in 1884. The school was successful from the start. Ithas gained 
the approval and generous support of the manufacturers of textiles 
and of textile machinery. The State and city have given it generous 
financial aid, the appropriation for the latest year being $17,500 
from the former and $10,000 from the latter. Free scholarships are 
granted in return. 

Nothing more was done for textile education until 1895 (if we except 
the important work in design of the Lowell School of Practical Design 
in Boston, which was founded in 1872). In that year the textile inter- 
ests of Massachusetts secured the passage of an act authorizing the 
establishment of textile schools in cities with 450,000 spindles or over, 
and granting State aid to the extent of $25,000 in case the municipality 
appropriated an equal amount. This act was applicable to Lowell, 
Lawrence, Fall River, and New Bedford. The management was to be 
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in the hands of from 7 to 20 trustees, 2 of whom should be the mayor 
and the superintendent of schools and 2 were to be appointed by the 
governor. 

The first school created under the act was the Lowell Textile School, 
opened in January, 1897. New Bedford followed with a school devoted 
especially to cottons, in October, 1899, and action was taken for a 
school in Fall River in 1900. This is now called the Bradford Durfee 
Textile School of Fall River. All these schools have received aid from 
the State, the amounts voted in 1901 being: For Lowell, $35,000 for a 
building, the amount to be duplicated from the city or other sources, 
and $18,000 for the year’s expenses on condition that $7,000 be raised 
by the city or from other sources; for New Bedford, $18,000, on condi- 
tion that $7,000 be raised by the city or from other sources; for Fall 
River, $35,000 for a building, the amount to be duplicated from the 
city or other sources. A condition that has been made in all these 
schools is that regular day students who are nonresidents of the State 
must pay a yearly tuition of not less than $150. 

In the South several schools have introduced textile courses with 
encouraging results. These are Clemson College, South Carolina, 
in 1898; the North Carolina College of Agriculture and Mechanical 
Arts, in 1899, and the Mississippi Agricultural and Mechanical Col- 
lege, in 1900. A description more in detail of some of the schools is 
given in the following pages. 


PHILADELPHIA TEXTILE SCHOOL AND SCHOOL OF INDUSTRIAL 
ART, PHILADELPHIA, PA. 


The Pennsylvania Museum and School of Industrial Art owes its 
origin to the increased interest in art and art education awakened by 
the Centennial Exhibition in Philadelphia in 1876. It was incorpo- 
rated February 26, 1876, for the purpose, as stated in the charter, of 
establishing ‘‘ for the State of Pennsylvania, in the city of Philadelphia, 
a museum of art in all its branches and technical applications, and with 
a special view to the development of the art industries of the State, to 
provide instruction in drawing, painting, modeling, designing, etc., 
through practical schools, special libraries, lectures, and otherwise.” 

The purpose of the institution as thts defined is distinctly indus- 
trial. It was determined by the founders to make the collections for 
the museum as largely as possible illustrative of the application of art 
to industry, and the instruction in the school has constant reference 
to a similar purpose. 

Pending the incorporation of the institution, a fund of $25,000 was 
subseribed with which to make purchases at the exhibition. Around 
the nucleus thus formed the museum has grown, by purchase, gift, 
and bequest, to its present proportions, numbering in its collections 
upward of 10,000 objects. The major part of the collection of the 
products and manufactures of British India shown at the Centennial 
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Exhibition was presented to the museum by the British Government 
at the close of the exhibition. 

The school was opened during the winter of 1877-78, and up to 1884 
the work of the classes was confined to general courses in drawing, 
painting, and modeling, with constant regard to the needs of the indus- 
tries, but without attempting to provide instruction in any particular 
occupation. 

The necessity of affording facilities for technical instruction became 
apparent very early in the history of the school. It was seen that 
only by familiarizing the students with the processes and industrial 
applications of design could the proper direction be given to such 
purely artistic training as the school had to offer. Accordingly, in 
1884, a school of applied design, a school of wood carving, and a school 
of textile design and manufacture under the name of the Philadelphia 
Textile School, were organized. 

In the meantime the scope of the institution has been considerably 
enlarged, and under the present organization schools are in active 
operation in applied art (drawing, applied design, wood work and cary- 
ing, decorative painting, illustration, decorative sculpture, and archi- 
tectura]l design), in normal instruction, in modern languages, and in 
textile design and manufacture. In the latter school instruction is 
given in fabric structure and design, weaving, color harmony and 
figured design, chemistry and dyeing, wool carding and spinning, 
worsted drawing and spinning, cotton carding and spinning, and finish- 
ing. In addition to these there is a department of worsted yarn 
manufacture in process of development. 

The textile school represents the most important effort which has 
yet been made in America to orgunize the instruction in an art school 
with direct reference to its application to the actual needs of the tex- 
tile industry. The development and realization of this purpose were 
accomplished through the cooperation and support of members of the 
Philadelphia Textile Association. This association, formed in 1882, 
had kept prominent among the objects for which it was created the 
fostering of technical education. Its members represented the manu- 
facturing community of Philadelphia and vicinity. They were fully 
aware of the progress of technical schools for the textile arts in Ger- 
many, France, and England, and believed that the United States could 
not hope to maintain the best market for its products unless these 
products combined the highest skill in manufacture and best taste in 
desion. At that time no school of like character existed in this 
country, and it was necessary to begin at the foundation of the work, 
without previous knowledge of the exact methods to be adopted or the 
means to be employed to reach the desired end. 

In consideration of an annual appropriation to the school by the leg- 
islature of Pennsylvania each county in the State is entitled to at least 
one free scholarship in any department of the school for the full course 
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of three years. Counties sending more than one senator to the legis- 


lature are entitled to as many scholarships as there are senatorial dis- 
tricts. These appointments are made by the governor of the State, 
usually on the recommendation of members of the State legislature. 
In addition to the above there are seventeen free scholarships, which 
are offered to pupils in the public schools of Philadelphia. The school 
year opens the latter part of September and closes the first week in 
June. Day and evening sessions are held. The hours of study for 
day classes are from 9 a. m. to 4 p. m., with one hour for lunch, every 
week day except Saturday. On Saturday there is a forenoon session 
in the textile school and a session for special pupils in the school of 
applied art. The evening classes in the textile school are in session 
from 7.30 to 9.30 o’clock three evenings in the week. The evening 
sessions in the school of applied art are arranged so as to cover six 
nights in the week. 

Applicants for admission are expected to have an ordinary grammar- 
school education, in addition to which a good knowledge of free-hand 
drawing is desirable for admission to the textile school, though this is 
not insisted upon. The work of each school is arranged so as to admit 
of special courses of one or two years’ duration. The regular courses 
require three years for completion. 

The tuition fees in the day school are $150 per year of thirty-six 
weeks for ali courses except the ingrain-carpet course, which is $75. 
There are also additional laboratory charges of from $3 to $5 per year. 

In the evening school the fees are $25 per year for the course in 
general analysis and technical chemistry, and $15 for either one of 
the other courses. 

The institution is managed by a beard of trustees and an associate com- 
mittee of women. A part of the trustees are elected by the members 
of the corporation, and a part appointed by the State legislature and by 
the city government. There are 36 instructors, a considerable number 
of whom have been trained in the schoo]. The instructors are always 
chosen for their experience in practical work in connection with the 
industries for which the school is intended to be a preparation. ‘The 
number of pupils during 1900-01 was as follows: 


ATTENDANCE IN-TEXTILE SCHOOL AND SCHOOL OF APPLIED ART OF THE PENNSYL- 
VANIA MUSEUM, 1900-01. 
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In addition to the above there were 70 pupils in the classes in mod- 
ern languages. The total number of graduates to date (1901) is 1,257. 

The funds for erecting the buildings, which, together with the equip- 
ment, are estimated to be worth $1,200,000, were provided by sub- 
scriptions, gifts, and bequests from public-spirited citizens, manufac- 
turers, and business men of Philadelphia and vicinity. A considerable 
portion of the equipment was purchased and donated outright by tex- 
tile manufacturers. The revenue of the school is derived from an 
annual appropriation of $17,500 by the State legislature, an annual 
appropriation of $10,000 by the city of Philadelphia, income from 
endowments, and tuition fees. The cost of maintenance, including 
interest on mortgaged property, is about $65,000 per annum. 

It is the policy of the management to keep the equipment up to 
date. Whenever it is seen that new apparatus will assist in the dem- 
onstration of a subject that apparatus is obtained, and when an impor- 
tant improvement is made in machinery it is adopted by the school. 
In this manner the institution has kept apace with the developments 
of the times, and has been able to maintain a modern and thorough 
system of instruction in every department. 

The aim has been not only to found a school equipped with the best 
apparatus possible, but to piace that equipment in the hands of instruct- 
ors who are able to handle it and produce the best results. It has 
been a principle of the management that the strength of the school 
rested not upon apparatus alone, but that the man is superior to the 
equipment, and that, first and foremost, it is necessary to have teach- 
ers rather than machinery. As the most perfect work of the teacher 
is obtained through the assistance of the best machinery, it has been 
the aim of the school to supplement one with the other. 

The appreciation of the work of the school on the part of the manu- 
facturers isevidenced by their gencrous gifts of the splendid equipment 
of machinery with which it is supplied and which is claimed to be 
‘the most complete set of apparatus possessed by any school in the 
world.” 

The annual report of the trustees states: 

It is pleasant to note the influence of these trained workers upon 
the products of the looms of our country. Everywhere there are 
evidences of the most conclusive character that there are no stronger 
minds at work to-day in the textile world than those that have received 
more or less of their education at our hands. New concerns have 
grown up, equipped and conducted by our own pupils; old ones have 
had their methods moditied by the influences that have been brought 
to bear until they may be said to have renewed their youth under the 
influences which have passed from our school to their workshops. No 
State has been so largely benefited by the work in which we have 
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engaged as our own. Several noteworthy enterprises recently estab- 
lished and conducted entirely by our pupils are distinct advances 
upon the lines that already existed in the manufacture’ of certain 
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specialties. There are ee instances of this in the various textile 
lines—cotton, woolen, and silk all being included. 

The regard in which the school is held by the manufacturer is fur- 
ther attested by the following quotations from resolutions adopted by 


the National Association of Manufacturers and the New England Cot- 
ton Manufacturers’ Association: 


The National Association of Manufacturers, having visited in a body 
the School of Industrial Art of the Pennsylvania Museum and inspected 
its various departments, desires to place on the minutes of the proceed- 
ings of this convention an expression on the part of the convention of 
gratification in finding so extensive and well-equipped a technical 
school, of the high character of its results as shown in the finished 
work of the students, and its indorsement of its plan, purpose, and 
scope. We recognize in this school a most powerful factor for pro- 
ducing from the ranks of our youth earnest, industrious, and intelli- 
gent citizens, whose influence will be to strengthen the State. 


ftesolved, Vhat the New England Cotton Manufacturers’ Associa- 
tion has studied with the greatest interest the work of the Pennsyl- 
vania Museum and School of Industrial Art, including the Philadelphia 
Textile School, and desires to record in this way its high appreciation 
of the important service which this institution is rendering to the 
cause of American industrial development. We feel that among the 
agencies which it is the worthiest aim of such associations as ours to 
promote and support industrial education is of the first importance, 
and we warmly commend the spirit in which this magnificent school 
is conducted and the methods which characterize its teaching. 

Resolved, That no better use can be made of public funds, of private 
munificence, or of the power that results from association than in the 
most liberal support of such institutions as the Pennsylvania Museum 
and School of Industrial Art. 

Regarding the effect upon those who have been under instruction, 
it is said ‘‘the schoo] has reached the operative class of the city and 
has been a great benefit to them. The night classes, which constitute 
a large part of the attendance, are composed almost entirely of work- 
ing men and women. To these, as well as many others, the school has 
been the means of opening useful and honorable careers. The benefits, 
however, have not been confined to graduates alone, for a large pro- 
portion of those who did not complete the full courses have been 
enabled to obtain better and higher positions because of the knowl- 
edge and training they received in the school.” 

The report of the president states: 

It is now no uncommon thing for our earlier graduates to make 
inquiries at the school for assistants that may be needed in the depart- 
ments in which they are engaged—this is a matter of almost everyday 
occurrence. This of itself shows that the successful ones who have 
passed beyond the theoretical part of the work into the actual business 
of life fully understand the influence which our school has had upon 
them, and believe in its force and vitality, when called upon to sup- 
plement their own endeavors, by securing the help of other people. 


138 REPORT OF THE COMMISSIONER OF LABOR. 


Almost invariably these applications have been sent to the school for 
the purpose of obtaining our pupils to assist them in the development 
of their enterprises. 

It is also a common thing for advertisements to appear in our tech- 
nical papers asking for skilled help and stating that ‘‘ graduates of the 
Philadelphia Textile School are preferred.” This indicates the char- 
acter with which the name of our school is associated. 


The courses of instruction are as follows: 


SCHOOL OF APPLIED ART. 


Drawing from models, casts, draperies, still life, and the living model; lettering, 
geometrical drawing, with special reference to the laying out of ornament; projec- 
tions, with their application to machine construction ana to cabinetwork and car- 
pentry; shadows, perspective, architectural drawing and design, painting in water 
colors, modeling and casting, historic ornament, decorative painting, use of tools in 
wood, metal, glass and leather work; illustration, original design for all classes of 
printed and woven fabrics, pottery, glass, metal work, ete. The instrumental draw- 
ing is taught by means of class lessons or lectures, and lectures are also given on 
anatomy and historical ornament, upon which examinations for certificates are 
based. 


TEXTILE SCHOOL. 
Regular course. 


First year: Weave formation; analysis and structure of fabrics; color harmony; 
free-hand drawing and principles of figured design; mechanical drawing; Jacquard 
design; warp preparation and weaving; chemistry; carding and spinning; miscella- 
neous lectures. 

Second year: Weave formation; analysis and structure of fabrics; Jacquard 
sketching, design, and coloring; wool and worsted spinning; machine drawing; warp 
preparation and weaving; chemistry; dyeing; wool and worsted cloth finishing; 
miscellaneous lectures. 

Third year: Weave formation; analysis and structure of fabrics; Jacquard sketch- 
ing, design, and coloring; spinning wool, worsted, or cotton; warp preparation and 
weaving; chemistry; dyeing; worsted and woolen cloth finishing; miscellaneous 
lectures. 


Cotion course. 


First year: Weave formation; analysis and structure of fabrics; color harmony; 
free-hand drawing and principles of figured design; mechanical drawing; Jaequard 
design; carding and spinning; machine drawing; warp preparation and weaving; 
chemistry. 

Second year: Weave formation; analysis and structure of fabrics; warp prepara- 
tion and weaving; Jacquard sketching, design, and coloring; carding and spinning; 
dyeing. 


Wool and worsted course. 


First year: Weave formation; analysis and structure of fabrics; chemistry; color 
harmony; mechanical drawing; principles of the Jacquard machine; wool and 
worsted spinning; warp preparation and weaving. 

Second year: Weave formation; analysis and structure of fabrics; wool and 
worsted spinning; machine drawing; warp preparation and weaying; dyeing; woolen 
and worsted cloth finishing. : 
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Silk course. 


First year: Weaye formation; analysis and structure of fabrics; color harmony; 
free-hand drawing and principles of figured design; mechanical drawing; Jacquard 
design; warp preparation and weaving; chemistry; miscellaneous lectures. 

Second year: Weave formation; analysis and structure of fabrics; Jacquard sketch- 
ing, design, and coloring; warp preparation and weaving; chemistry; dyeing; mis- 
cellaneous lectures. 

Chemistry and dyeing course. 

The course in chemistry and dyeing covers a period of two years, and is calculated 
to fit the student to know when a dyeing plant is properly administered. Instruc- 
tion is given in a practical way and the student learns to know the dyeing powers 
and the commercial values of the various dyestuffs and chemicals used in dyeing 
establishments. His eye is trained in color matching, and the chemistry of the sub- 
ject is entered into thoroughly, so that the student may test and know the real 
values of prospective purchases of chemicals and dyestuffs. 


Ingrain-carpet course. 


In this course one year is devoted to ingrain designing, together with the study of 
the machine and the effects produced by it, card cutting, and weaving. 

Instruction is provided in French, German, Italian, and Spanish at 
hours which interfere very slightly with the work of the other classes. 
To students who have paid the full fee for the year no extra charge is 
made for this instruction. 

In the courses taught in the evening schools the aim is to cover ina 
general way what is given in the day classes. The shortness of the 
time, however, renders it impossible to treat exhaustively any par- 
ticular branch, and it is expected that the instruction given in the 
classes will be supplemented by a considerable amount of home study. 


LOWELL TEXTILE SCHOOL, LOWELL, MASS. 


This school was incorporated ‘‘for the purpose of establishing and 
Mnaintaining a textile school for instruction in the theory and practical 
art of textile and kindred branches of industry.” The incorporators 
were representatives of the great textile corporations of Lowell, Lav- 
rence, and vicinity, whose aggregate capital is over $65,000,000. By 
the terms of the by-laws at least three-fourths of the trustees must be 
‘““nersons actually engaged in or connected with textile or kindred 
manufactures.” This was to insure the practical character of the 
management and the instruction. 

The school was formally opened January 30, 1897, and instruction 
was begun February 1, 1897. The real need foe such a school was to 
better the output of the mills in the Northern States. On the one 
hand, in cotton manufacturing, the mills of the Southern States could 
ee cheap grades of cloth at less cost than the Northern mills, and 
on the other hand the English mills could produce and sell in the 
United States the higher grades cheaper than it could be done by the 
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Northern mills. The English and other foreign mills could also make 
the finest grades of woolen and worsted goods cheaper than they could 
be produced here. Consideration of these facts led the manufacturers 
of the North to believe that eventually they would have to abandon the 
manufacture of the cheaper grades of cotton goods and confine them- 
selves to making the better grades, and they also thought that they 
ought to be able to compete in the production of the finest grades of 
woolens and worsteds. In the manufacture of these materials, fine 
cotton and woolen and worsted goods, the competition of the foreign 
mills had to be overcome in order to attain success, and in order to do 
this it was necessary to learn how to produce the higher grades of 
cottons and woolens and to do it at least as cheaply as the foreign 
mills. 

A prime essential for the accomplishment of this end seemed to be 
to raise up and train in this country a corps of men with the highest 
technical knowledge. This is the real purpose of the textile schools in 
Massachusetts; and while this school furnishes opportunity for the 
weaver, the spinner, the mechanic, etc., to learn his trade, yet the great 
object is to make a technical school where young men may be drilled 
in the science of the great industries and whose graduates will be the 
manufacturers, the engineers, and the inventors of the future. 

As an example of the increase in value which skill and science will 
give in the textile industries, it may be stated, as being approximately 
true, that a pound of raw cotton worth 10 cents will, when made into 
ordinary cloth, be worth 19 or 20 cents, into better cloth $1, and 
when made into the finest grade of mull, ornamental in design and 
color, it will be worth from $8 to $12. 

There are 18 instructors in the school, whose duties and training are 
as follows: The principal and professor of mechanical engineering, a 
graduate of the Massachusetts Institute of Technology, for two years 
an instructor in that institution, and for three years superintendent of 
a cotton mill; a professor of textile design and fabric structure, a 
graduate of an English trade school, and a practical mill operator in 
America and England; a professor of chemistry and dyeing, a graduate 
of Lehigh University and of Brown University; a head instructor in 
warp preparation and weaving, a practical training in mills; a professor 
of decorative art, a training as an artist in the Paris Ecole des Beaux 
Arts; a professor of mathematics and head instructor in woolen and 
worsted spinning, a graduate of the Massachusetts Institute of Tech- 
nology, and with a practical training in mills; a head instructor in cot- 
ton spinning, a college preparatory course and with a practical mill 
training; an instructor in mechanical engineering, a graduate of the 
Massachusetts Institute of Technology and for some years a mill drafts- 
man; an instructor in chemistry, a graduate of the Worcester Poly- 
technic Institute; an instructor in woolen and worsted spinning and 
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finishing, a graduate of the Lowell Textile School and with a practical 
mill training; an instructor in the hand-loom department, a graduate 
of the Lowell Textile School and with practical mill training; an 
instructor in chemistry, a graduate of the Massachusetts Institute of 
Technology; an instructor in designing; an instructor in cotton spin- 
ning; an assistant instructor in free-hand drawing, a graduate of the 
Lowell Textile School; an assistant instructor in chemistry; an assist- 
ant instructor in power weaving, and an instructor in, charge of 
modern languages. In addition there are several lecturers on mill 
engineering, one a former army officer, a civil and mechanical engi- 
neer, and an expert on water damages of the Metropolitan Water Sys- 
tem of Massachusetts. 

The equipment of the school consists of high-grade machinery, with 
all latest improvements, specially built to afford facilities for all kinds 
of experimental work, and of such variety as is never found in any 
one textile mill. With the machinery already installed, the school 

claims to have a more extensive equipment than any other existing 
textile school, either in America or Europe. It is as follows: 


The equipment of the cotton-spinning department includes one automatic feeder, 
one single-beater breaker, and one single-beater finisher, made by the Kitson Machine 
Company, Lowell, Mass.; one top flat card and one revolving flat card, made by the 
Lowell Machine Shop, Lowell, Mass.; card-grinding rolls, stripping rolls, ete.; one 
silver lap machine and one comb, made by the Mason Machine Works, Taunton, 
Mass.; one railway head, one drawing frame, one slubber, one intermediate, one 
fine frame, one ring-spinning frame, one spinning mule, and one spooler, made by 
the Lowell Machine Shop, Lowell, Mass.; wet and dry twister, made by the Draper 
Company, Hopedale, Mass.; one reel, made by the Whitin Machine Works, Whitins- 
ville, Mass.; one 50-saw gin; one Prior roller gin. 

The woolen-spinning department includes one Parkhurst burr picker, made by the 
Atlas Manufacturing Company, Newark, N. J; one mixing picker, made by the Davis 
& Furber Machine Company, North Andover, Mass.; one set of three woolen cards, 
including: First breaker, with Bramwell feeder; second breaker, and finisher, made 
by the Dayis & Furber Machine Company, North Andover, Mass.; one improved 
breaker feed and one Bramwell first-breaker feed, made by G. 8. Harwood & Sons, 
Boston, Mass.; one Torrance balling head and creel, made by the Torrance Manu- 
facturing Company, Harrison, N. J.; Apperly feed, made by G. 8. Harwood & Sons, 
Boston, Mass.; one spinning mule, 120 spindles, and one twister, made by the Davis 
& Furber Machine Company, North Andover, Mass.; one Roy grinding frame and 
one Roy transverse grinder, made by B. 8. Roy, Worcester, Mass. 

The worsted-spinning department includes one 50-inch double worsted card (4 
lickerin), made by the Davis & Furber Machine Company, North Andover, Mass. ; 
one each of the following, made by Prince, Smith & Son, Keighley, England— 
revolving creel for 12 balls, double-head can gill box, 2-spindle gill box, 2-spindle 
drawing box, 2-spindle weigh box, 4-spindle finisher, 12-spindle dandy rover, 
12-spindle cap spinner, 12-spindle flyer spinner, 12-spindle ring spinner, 12-spindle 
2-fold cap twister, 12-spindle 6-fold ring twister; from Hall & Stell, Keighley, Eng- 
land—one gill box before combing and one gill box after combing; from Crompton 
& Knowles, Worcester, Mass.—one Noble worsted comb and one balling box; one 
6-head universal winder, for cones and tubes. 
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The coiton-warp preparation department consists of one spooler, one warper, and. 
one slasher, made by the Lowell Machine Shop, Lowell, Mass.; one beamer, made 
by T. C. Entwistle, Lowell, Mass.; drawing-in frames, etc. 

The woolen and worsted warp-preparation department consists of one warp 
spooler, one dresser, one reel, one beamer, and one 48-spool creel, made by the 
Davis & Furber Machine Company, North Andover, Mags.; also a number of hand 
warping and beaming frames. 

The weaving department, which is the most complete in the world with regard 
to the variety of looms, consists of one plain Northrop loom, made by the Draper 
Company, Hopedale, Mass.; one plain print-cloth loom, and one side-cam twill 
loom, made by the Whitin Machine Works, Whitinsville, Mass.; one 5-harness 
heavy loom, made by the Lowell Machine Shop, Lowell, Mass.; one plain print-cloth 
loom, made by the Mason Machine Works, Taunton, Mass.; and the following looms 
made by the Crompton-Knowles Loom Works, Worcester, Mass., and Proyidence, 
R. I.—one Knowles gingham loom, 4 boxes; one Knowles fancy-cotton loom, with 
20-harness dobby, 4 boxes; one Knowles fancy-cotton loom, with 25-harness dobby; 
one Knowles blanket loom, with 25-harness dobby, 4 boxes; one Knowles gem loom, 20 
harness, 4 by 4 boxes; one Knowles worsted loom, 32 harness; one Knowles fancy loom, 
with single-lift Jacquard; one Knowles fancy loom, with double-lift Jacquard; one 
Knowles fancy loom, with Jacquard tied up for leno; one 1,200-hook Halton Jacquard 
head motion, arranged to be transferred to different looms; one Knowles ingrain- 
carpet loom, 4 by 4 boxes; one Crompton gingham loom, 4 boxes; one Crompton 
fancy loom, 6 by 1, with double-cylinder 20-harness dobby; one Crompton faney- 
cotton loom, with single-cylinder 20-harness dobby; one Crompton jean loom; one 
Crompton lappet loom, with 16-harness dobby; one Crompton towel loom; one 
Crompton ingrain-carpet loom, 4 by 4 boxes; one Crompton worsted loom, 27 harness; 
one Crompton worsted loom, 24 harness, 4 by 4 boxes; one Crompton & Knowles 
heavy loom, 20 harness, 4 by 4 boxes; also one Lewiston Machine Company loom, 
4 harness, side cam, and one Lewiston Machine Company bag loom; also the follow- 
ing hand looms, viz—twelve hand looms, 2 by 3 boxes, with 20-harness dobby; 
eight hand looms, 4 by 4 boxes, with 24-harness dobby; six hand looms, 3 by 3 
boxes, with 32 harness dobby; six hand looms, 4 by 4 boxes, with 30-harness dobby; 
two hand looms, with treadles; two hand looms, 4 by 4 boxes, with 200-hook Jacquard; 
two hand looms, 3 by 3 boxes, 200-hook Jacquard; two hand looms, 3 by 3 boxes, with 
600-hook Jacquard; one Jacquard piano card-cutting machine, from John Royle & 
Sons, Paterson, N. J. 

The silk machinery consists of one winder, one quiller, one warper, one beamer, 
and one doubling frame, made by the Atwood Machine Company, Stonington, Conn. 

The motive power, etc., consists of one 30-horsepower motor, by the General 
Electric Company, Schenectady, N. Y.; two 20-horsepower motors, made by the 
Westinghouse Electric and Manufacturing Company, Pittsburg, Pa.; one 23-horse- 
power motor, made by N. E. Motor Company, Lowell, Mass.; one 1-horsepower 
motor; one $-horsepower motor; one complete system of fire protection, including 
sprinklers, air-pressure system, thermostats, and other appliances, by the General 
Fire Extinguisher Company, Providence, R. I.; one complete humidifying plant, 
by the American Drosophore Company, Boston, Mass.; one complete humidifying 
plant, by the United States Aerophor Air Moistening and Ventilating Company, 
Providence, R. I. 

The See department is fully equipped with complete chemical laboratory with 
individual benches, also small machines for dyeing and other processes; calico- 
printing machines, made by Mather & Platt, Oldham, England; one hydro-extractor, 
from W. H. Tolhurst & Sons, Troy, N. Y.; one jig dyeing machine; one jacketed 
iron steaming chamber, from A. Edmeston & Son, Salford, England; one drying 
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chamber; one ageing chamber; one set steam jacketed copper kettles, evaporating 
benches, etc. The school is well equipped with reels, balances, electrolytic and other 
scientific instruments for experimental purposes. 

The knitting department has one Mayo automatic seamless knitting machine, one 
spring-needle cut-hose machine, and one latched-needle ribbed-hose machine. 

The finishing department has one Rodney Hunt fulling mill; one string washer; 
hydro-extractor; tenter bars, driers, etc.; one wire napper; gig; one double shear, 
from Parks & Woolson Machine Company; press; steam brush. 

The value of this equipment is $100,000, but fully $80,000 worth of 
it has been donated to the school. The building occupied by the 
school is rented, but is of modern slow-burning mill construction, 
equipped with freight and passenger elevators, steam heat, gas, and 
electricity, the latter for both power and light. Each room is pro- 
tected against fire by sprinklers and thermostats, and self-closing fire 
doors are provided. The humidifiers, motors, shafting, belting, etc., 
are installed in the most modern manner throughout. 

A sum of $140,000 is now on hand to be invested in a permanent 
- home for the school, and ‘a lot containing 34 acres has been secured. 

The day classes are especially intended for the instruction of those 
whose intention it is to enter the business of textile manufacturing in 
any branch. The courses are sufficiently complete to enable a person 
to start without any previous acquaintance with textiles, but at the 
same time those who have been engaged in such business and wish to 
improve their knowledge and opportunities can devote their entire 
time to study most profitably. 

The complete collection of machinery enables every process to be 
practically illustrated. 

The student has the option of selecting any one of five regular or 
_ several special courses. Each course is intended to cover three years. 

There is one term of preliminary instruction which is common to all 
courses. At the end of this term each student is required to select 
which of the courses he is to follow in his subsequent studies, and the 
instruction to be given after the first term of the first year is special- 
ized to suit each course. The five regular diploma courses are: Cot- 
ton manufacturing; wool manufacturing; designing, general course; 
chemistry and dyeing; weaving. 

The courses of instruction in the day classes follow: 

First year, first term (common to all courses): Design construction, cloth analysis, 
elements of mechanism, mechanical drawing, cloth construction, handlooms, gen- 
eral chemistry, and free-hand drawing. 


COTTON MANUFACTURING. 


First year, first term (common to all courses). See above. 

First year, second term: Cotton fiber, microscopic examination of fiber, design 
construction, cloth analysis, elements of mechanism, mechanical drawing, cotton 
manipulation, cloth construction, handlooms, general chemistry, and free-band 


drawing. 
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Second year: Cotton manipulation, machine drawing, textile chemistry and dyeing, 
designing, handlooms, applied mechanics, warp preparation, weaving, and cloth 
analysis. 

Third year: Cotton manipulation, weaving, knitting machinery, designing, mill 
engineering, and thesis. 

WOOL MANUFACTURING. 


First year, first term (common to all courses). See above. 

First year, second term: Wool fiber, microscopic examination of fibers, design 
construction, cloth analysis, elements of mechanism, mechanical drawing, woolen 
spinning, cloth construction, handlooms, general chemistry, and free-hand drawing. 

Second year: Woolen and worsted spinning, machine drawing, weaving, textile 
chemistry and dyeing, cloth analysis, applied mechanics, warp preparation, design- 
ing, and handlooms. 

Third year: Wool manipulation, weaving, knitting machinery, designing, mill 
engineering, and thesis. 

DESIGNING. 


First year, first term (common to all courses). See above. 

First year, second term: Design construction, cloth analysis, design sketching, 
mechanical drawing, elements of mechanism, cloth construction, hand looms, free- 
hand drawing, and general chemistry. Options: Woolen and worsted spinning and 
cotton spinning. 

Second year: Design construction, cloth analysis, design sketching and Jacquard 
work, decorative art, textile chemistry and dyeing, cloth construction, handlooms, 
weaving, andapplied mechanics. Options: Woolen and worsted spinning and cotton 
spinning. 

Third year: Designing, advanced work, mill engineering, weaving, and thesis. 
Options: Decorative art, woolen and worsted spinning, and cotton spinning. 


CHEMISTRY AND DYEING. 


First year, first term (common to all courses). See above. 

First year, second term: General chemistry, stoichiometry, elements of mechanism, 
cloth analysis, qualitative analysis, mechanical drawing, designing, and handlooms. 

Second year: Textile chemistry and dyeing, chemical philosophy, applied mechan- 
ics, advanced inorganic chemistry, and organic chemistry. Options: Designing and 
weaving. 

Third year: Quantitative analysis, industrial chemistry, advanced textile chemistry 
and dyeing, dye testing, microscopy, and thesis. Options: Weaving and mill 
engineering. 

WEAVING. 


First year, first term (common to all courses). See above. 

First year, second term: Design construction, cloth analysis, free-hand drawing, 
elements of mechanism, cloth construction, handlooms, mechanical drawing, and 
general chemistry. Options: Woolen and worsted spinning and cotton spinning. 

Second year: Design construction, cloth analysis, decorative art, textile chemistry 
and dyeing, applied mechanics, cloth construction, handlooms, loom construction, 
and weaving. Options: Woolen and worsted spinning and cotton spinning. 

Third year: Fabric structure, cloth analysis, analysis of weaving mechanism, weay- 
ing, mill engineering, cloth construction, handlooms, and thesis. 


Candidates for admission to the day classes are required to pass an 
examination in arithmetic, English, geography, and algebra, or present 
evidence of proper qualification. 
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The fee for the day course is $100 per year for residents of Massa- 
chusetts; for non-residents it is $150 per year. Special students pay, 
in general, the full fee, but if a course be taken involving attendance 
at the school during a limited time application may be made to the 
principal for a reduction. 

All candidates for the diploma of the school must file with the prin- 
cipal not later than May 15 a report of original investigation or 
research, such thesis to have been previously approved by the head of 
the department in which it is made. 

Advantages are offered to persons for special research work. 

The diploma of the school is awarded upon the satisfactory comple- 
tion of either of the five regular courses, covering not less than three 
years, except where entrance is to advance standing. In such cases at 
least one year’s residence will be required. For the satisfactory com- 
pletion of a three years’ course in any special department the certifi- 
cate of the school will be awarded; it is possible to complete such a 

-course in less than three years, if the candidate be passed to advanced 
standing, but at least one year’s attendance will be required. 

The regular school sessions will be, in general, from 9 a. m. till 1 p.m., 
and from 2.15 to 5 p. m., except Saturdays, when the building will be 
closed in the afternoon. 

Facilities are given for visits by day students to New England mills 
and works during the session. 

The evening classes of the school are intended to give thorough 
instruction to those who are engaged during the day in mills and work- 
shops, to enable those who wish it to perfect their knowledge of the 
branches in which they work, to acquire knowledge of other processes 
than those in which they are regularly engaged, and in the course of 
several winters to complete a thorough technical education without 
interfering with their daily duties. 

Evening students have the option of entering for one or more of six 
different courses, and arrangements can be made for them to take such 
a section of each course as is suitable to the student’s daily occupation 
in the mill. 

The courses are: Cotton spinning, a three-year course; woolen spin- 
ning, a one-year course; worsted spinning, a two-year course; design, 
ing, a three-year course; chemistry and dyeing, a three-year course; 
weaving, a three-year course; mechanical engineering, a two-year 
course; also a course in warp preparation of one term. 

For the satisfactory completion of either of these courses, the cer- 
tificate of the school will be awarded; the diploma of the school will 
de awarded in exchange for certificates of satisfactory completion of 
those subjects which go to make up any one of the several regular 


diploma courses. 
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In general, it is possible to take up the study of two of the above 
evening courses concurrently. 

The time devoted to practical work, both day and evening, is con- 
siderably longer than that devoted to lectures, and in order to make 
the instruction real and thorough, no student is allowed to pass to 
another machine or process until he becomes thoroughly acquainted 
with the one on which he is engaged. 

The courses of instruction offered in the evening are identical with 
those of the day, with the exception that less time is devoted to the 
machine work, since in most cases this is of small moment. Ordina- 
rily the handling of the machinery is a part familiar to most of the 
students through contact with it in the daytime, and in such cases the 
explanations and calculations are of the greater importance. 

The requirements for admission to the evening classes are similar to 
those for the day. Graduates of other schools are received on presen- 
tation of proper credentials. For all others examinations are required. 
The candidates must be familiar with the English language and the 
principles of arithmetic. For the first part a short composition must 
be written on a given theme, and a certain amount must be written 
from dictation, while in the latter are included addition, decimals, 
fractions, percentage, ratio, and proportion. 

The evening courses are free to graduates of the evening high and 
drawing schools, operatives of the mills and machine shops, and other 
residents of Lowell to such numbers as may be accommodated in the 
various classes. Applications are considered in the order in which 
received. 

The fees in the evening classes are much lower than in the day 
classes. They are as follows: 

Cotton, woolen, or worsted spinning, fee for all except residents of 
Lowell, $2.50 per term or $5 per year; designing, or chemistry and 
dyeing, fee for all except residents of Lowell, $5 per term or $10 per 
year; warp preparation, weaving, or mechanical engineering, fee for 
all except residents of Lowell, $2.50 per term. f 

Lectures are given during the school year upon the following sub- 
jects: Leather belting, general information on oils, electric driving in 
textile mills, fire protection in mills, cotton, cultivation of cotton, 
common uses of steam, water power, humidity in cotton mills, sizing 
compounds and their effect, method of cost finding in mills, patent law, 
and economy in steam plants. 

During the school year of 1901-02 there were registered in the 
school students as follows: 

Day students: First-year students, 38; second-year students, 17; 
third-year students, 10; art students, 7, and special students, 16; a 
total of 82. These students were divided among the courses as follows: 
Cotton manufacturing, 22; wool manufacturing, 17; designing, 9; 
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chemistry and dyeing, 12; weaving, 5; art course, 7, and special 
courses, 10; a total of 82. 

Evening students: First-year students, 278; second-year students, 
61; third-year students, 18; a total of 857. From these are to be 
deducted 8 students who were taking courses in two years, making a 
true total of 349. These students were divided among the courses 
as follows: Cotton spinning, 49; woolen and worsted spinning, 63; 
designing, 81; chemistry and dyeing, 67; weaving, 50, and mechanical 
engineering, 52; a total of 362. From these are to be deducted 13 
students who were taking two courses, making a true total of 349. 
The day students, 82, and the evening students, 349, make a total of 
431, but 7 students are members both of the day and evening classes 
and should be deducted, which leaves a true total of 424 students in 
the school at the date this information was secured. 

The number of those who haye received diplomas since the opening 
of the school is 28, and of those who have received certificates, 53. 
The present occupations of 26 former day students and 42 former 
evening students are known, and are as follows: 


PRESENT OCCUPATION OF FORMER DAY AND EVENING STUDENTS, LOWELL TEXTILE 
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The annual cost of maintaining the school is about $26,000, and the 
funds for building, equipping, maintaining, etc., are raised by State 
and city appropriations, tuition and other fees, and contributions 
from a friend of the school. 
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Friends of this school maintain that its courses of instruction can 
not be improved except by raising the standard in the direction of 
the technical and scientific, giving more opportunity for the learning 
of higher mathematics and physics. The school is too young to draw 
many conclusions as to its benefits. It is said that the young men 
who have gone out from the school, although few in number, are 
assuming responsible positions and doing good work. Young men 
who expect to go into commission houses which sell the product of 
the mills are now taking courses in the school in order to become 
familiar with terms and mill possibilities. Many mil] hands and ma- 
chinists who are students in the evening classes have already felt the 
benefit of this instruction in higher wages and more rapid promo- 
tions. The students are preferred by employers to merely mill- 
trained hands, and applications from manufacturers to send them 
young men from the school are constantly being received. In all the 
manufacturing industries it is possible for the graduates of this school 
to work at their trades or occupations without undergoing a period of 
apprenticeship. 

The labor unions have so far given the school moral aid only, but 
have not at any time actually opposed it. They were apathetic at 
first, but since the election of a labor-union man to the board of trus- 
tees many members of the union have visited the school and the 
knowledge of it and its methods which they have thus obtained has 
apparently greatly changed their feeling. Some individual labor- 
union men did oppose the school at first. They thought that it was 
intended only for the rich man, the sons of wealthy men, to give 
them a technical education such as would fit them to be managers of 
the great manufacturing properties when they should come into their 
hands. They appear to realize now that such opposition was not well 
founded, for while a technical education is provided for, and the 
intention is to even raise the standard to the highest, yet thorough 
and complete courses are provided for the workmen who can afford 
less time, and will always be maintained. 


NEW BEDFORD TEXTILE SCHOOL, NEW BEDFORD, MASS. 


The conditions and causes which led to the establishment of this 
school were substantially the same as those already explained in the 
case of the Lowell school. Advantage was taken of the act of 1895, 
providing for State aid for textile schools, and a corporation was 
organized, consisting of many of the leading manufacturers of New 
Bedford and other cities, secretaries of the labor unions of New Bed- 
ford, and several of its prominent citizens, the object being to insure 
the establishment of a school in which young men wko are desirous of 
being trained for entering the cotton-manufacturing industry, and the 
mill workers who desire to advance and be promoted in their respec- 
tive departments, may have every facility to learn the theory as well 
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as have the practice of cotton manufacturing in all its details, from the 
raw cotton to the finished fabric, and also have instruction in the 
scientific principles which underlie the construction of the machinery 
and its operation, and the artistic principles which are involved in the 
production of desirable and ornamental fabrics. 

New Bedford is an especially suitable locality for an institution of 
this character. With but one exception, it is the largest cotton-manu- 
facturing city in the country. High-grade yarns are produced to a 
greater extent than in any other city, while the mills are engaged in 
the manufacture of fine shirtings, muslins, lawns, sateens, lenos, 
checks, piqué, jacquard, and other fancy fabrics to an extent unknown 
elsewhere in this country. The mills are nearly all of recent con- 
struction, with the most improved equipments. The city is within 
short distances of Fall River and Taunton, in Massachusetts, and 
Providence, Pawtucket, and Woonsocket, in Rhode Island, and other 
large cotton-manufacturing centers. 

The school was incorporated in 1895, the erection of the building was 
commenced in 1898, and it opened for instruction October 14, 1899. 
The total value of the building and equipment is about $75,000. 
Money appropriated by the State and city built and equipped the 
school building. Much of the machinery was given or loaned to the 
school by the manufacturers. The annual cost of maintaining the 
school is about $18,000, which is met by State and city appropriations, 
together with fees. 

The power for the school machinery is derived from a complete steam 
plant on the premises, consisting of a 60-horsepower safety water-tube 
boiler and a 40-horsepower engine. The steam plant gives the students 
an exceptionally good opportunity of putting into practice their instruc- 
tion on steam engineering, including as it does a feed water heater, oil 
separator, two feed pumps, and other accessories to a complete steam 
plant. 

The heating of the building illustrates both the direct and indirect 
systems, and arrangements are made by which the building can be 
heated by live or exhaust steam, and condensation water returned 
automatically to the boiler or otherwise. 

The building is equipped throughout with a system of Swedish mill 
telephones. The building is the first erected in the United States 
exclusively for the purposes of a textile technical school. It is of red 
brick, with trimmings of Indiana limestone. On the second and third 
floors, occupying the entire width and about half the length of the 
building, are rooms 65 by 70 feet, well lighted and ventilated, set apart 
to the textile power machinery. A part of the third floor is devoted to 
the designing and hand-loom weaving departments. In designing the 
school, attention was paid to arranging it in the most suitable manner 
for the purposes of imparting textile instruction, but the rear portion 
also serves to give an object lesson in cotton-mill engineering. ‘The 
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structure is of the slow-burning mill construction type, while the gen- 
eral equipment of the school is also illustrative of the best methods of 
heating, ventilating, humidifying, and fire protecting mills. 

The school has a wide variety of cotton-mill machinery, and this 
feature of the school is considered as being almost perfect for the pur- 
pose of a technical school that is to be devoted exclusively to the 
teaching of cotton manufacturing. Almost every maker of cotton 
machinery in the United States is represented in the school, together 
with several English builders, giving the student an opportunity of 
becoming acquainted with machines varied in construction, although 
utilized for performing the same work. No arrangements have yet 
been made for installing machinery for manipulating different fibers, 
such as wool, silk, etc. 

The machinery is sufficiently complete to enable the raw cotton to 
be manipulated in the school at the several processes until it becomes 
a woven fabric; in fact, there is a sufficient surplus of machinery of 
the more important kinds to enable independent experiments to be 
conducted by the student, under the direction of the instructors. 

The student thus has the opportunity of acquainting himself with 
the construction and operation of such machines as he may come in 
contact with later in assuming a position in a mill, together with the 
setting of the same and calculations connected therewith. 

The equipment of the different departments is as follows: 


The cotton carding and spinning department contains the following machines: 
Automatic feeder and single beater breaker lapper, made by the A. T. Atherton 
Machine Company; single beater finisher lapper, made by the Howard & Bullough 
American Machine Company, Pawtucket, R. I.; revolving flat card, made by the 
Mason Machine Works, Taunton, Mass.; revolving flat card, made by the Howard 
& Bullough American Machine Company; revolving flat card, made by the Saco & 
Pettee Machine Shops, Newton Upper Falls, Mass., and Biddeford, Me.; silver lap 
machine, made by John Hetherington & Sons, Manchester, England; ribbon lap 
machine, made by the Mason Machine Works; comber, made by John Hetherington 
& Sons, Manchester, England; railway head, made by the Mason Machine Works; 
improved railway head, made by the Saco & Pettee Machine Shops; first drawing 
frame with electric stop motion and metallic rolls, made by the Howard & Bullough 
American Machine Company; second drawing frame with mechanical stop motion 
and metallic rolls, made by the Saco & Pettee Machine Shops; slubber, made by the 
Woonsocket Machine and Press Company, Woonsocket, R. I.; first intermediate, 
made by the Providence Machine Company, Providence, R. I.; second intermediate, 
made by the Howard & Bullough American Machine Company; jack roving frame, 
made by Dobson & Barlow, Limited, Bolton, England; warp spinning frame, made 
by the Whitin Machine Works, Whitinsville, Mass.; filling spinning frame, made 
by the Howard & Bullough American Machine Company; spinning mule, made by 
the Mason Machine Works; twister, arranged for both wet and dry twisting, made 
by the Draper Company, Hopedale, Mass.; winding machine, made by the Univer- 
sal Winding Company, Boston, Mass. These are in addition to several machines for 
eard grinding, stripping, yarn testing, sizing, etc. 

In the warp preparation and weaving department the equipment consists, in part, 
of: Spooler, from the Draper Company, Hopedale, Mass.; spooler, from the Easton & 
Burnham Machine Company, Pawtucket, R. I.; warper, made by T. C. Entwistle, 
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Lowell, Mass.; warper, made by the Draper Company; cone winder, from the How- 
ard & Bullough American Machine Company, Pawtucket, R. I.; quiller, from the 
Atwood-Morrison Machine Company, Stonington, Conn.; reel, made by the Whitin 
Machine Works, Whitinsyille, Mass. Also the following very complete assortment 
of looms: Crompton gingham loom, 4 by 1 box; fancy cotton Crompton loom, 6 by 
1 box, with 20-harness dobby; Crompton leno loom, 4 by 1 box, 20-harness dobby; 
Knowles towel loom, 3 by 1 box, with 12-harness dobby; Knowles gem dress-goods 
loom, 4 by 4 boxes, 20-harness; Stafford leno loom, with 20-harness dobby; Stafford 
fancy cotton loom, with 25-harness dobby, and Stafford Jacquard loom with 400 
hooks, made by the Crompton & Knowles Loom Works, Providence, R. I.; Mason 
gingham loom, 4 by 1 box; Mason print-cloth loom and fancy cotton loom, with 24- 
harness dobby, made by the Mason Machine Works; Northrop magazine loom, made 
by the Draper Company; 2 English plain looms, donated by Stoddard, Haserick, 
Richards & Co., Boston, Mass.; side-cam loom, made by the Lewiston Machine Com- 
pany, Lewiston, Me.; heavy sateen loom, made by Whitin Machine Works; plain 
print loom, made by the Kilburn & Lincoin Company, Fall River, Mass. 

A room is also deyoted to hand loom weaving and the necessary 
power machines that are used for the preparation of warp and fill- 
ing for these looms. The room is equipped with a number of hand 
looms adapted to the use of the students in experimental work, and in 
putting into practice the theory of designing that they learn in the 
school, and to enable them, at a small expense and with little trouble 
to themselves, to produce the fabrics that they have designed in the 
course of their studies. 

The courses of instruction are divided into day classes and evening 
classes, and the courses are shown below: 

Day classes: The principal course of instruction in the school is the 
general cotton manufacturing course (No. 1), which is intended to give 
a student a general knowledge of all the cotton manufacturing proc- 
esses and sufficiently specific and complete information to qualify hin 
to hold a position as superintendent of a cotton spinning and weaving 
mill, or other responsible position. The course covers two years. 

It has been found that there is a demand for optional courses, and 
the following five alternate courses have been arranged: No. 2, yarn 
mill superintendent’s course, one year; No. 3, weave mill superin- 
tendent’s course, one year; No. 4, designer’s course, two years; No. 
5, mill engineer’s course, two years; No. 6, dry goods commission 
house course, one year. 

Students must be at least 14 years of age, and may be of either sex 
or any nationality. Those who have been students of other technical 
institutions, colleges, or universities, and graduates of high schools 
are admitted on certificates. Other applicants for admission to the 
school must either pass an entrance examination in arithmetic and 
English or present satisfactory evidence of necessary qualifications 
in elementary education. 

The fee for tuition in the day classes is $50 per term of approxt- 
mately four months, making $100 for the school year, for residents of 


152 REPORT OF THE COMMISSIONER OF LABOR. 


Massachusetts. The fee for others is $75 per term or $150 per year, 
in accordance with an act of the legislature. 

The hours of instruction are from 8.30 a. m. to 12.30 p. m. each 
morning, except Saturdays, with afternoon sessions from 2 to 5 
o’clock, except on Wednesdays and Saturdays. 

Diplomas will be given on the satisfactory completion of a course 
of study. 

The school is in session four evenings per week from 7.30 to 9.30 
for the benefit of those students who are engaged in the mills and 
workshops during the day and who can devote only evenings to study. 
Practically, free education in any or all branches of cotton manu- 
facturing is offered to those who can not defray the whole cost of 
their textile education. No difference is made between the courses of 
instruction of the evening and those of the day. The same machinery 
and same instructors are retained for the evening classes, and, in 
order to accommodate the larger number of students generally found 
in the evening technical schools, additional instructors have also been 
engaged for the benefit of the evening students alone. 

A special feature of the evening instruction is in the minute subdi- 
vision of subjects, so that anyone employed in the mill will find in the 
plan of studies something that will assist him or her, and which will 
apply to the department in which he or she is daily engaged, and yet 
will not necessitate an entry for a long course of study in order to 
get such instruction as is desired. Satisfactory evidence of ability to 
read and write English and a knowledge of elementary arithmetic is 
required. 

The fees for the evening classes are uniformly $2.50 per term of 
three months in each subject. Students taking two subjects and 
attending four evenings per week pay $5 per term. In a few subjects 
instruction is given free to residents of New Bedford. 

While the main object of the evening classes is to give facilities for 
mill men to study special branches in which they are interested, 
arrangements are made by which a record of a student’s work is kept, 
and by satisfactorily completing certain studies in each of two, three, 
or four winters he may complete a diploma course and have conferred 
upon him the diploma of the school. 

This school so far may be considered experimental. Time may show 
need of change, though it is believed that it can be improved, if at all, 
only by the addition of new departments. Possibly, for instance, it 
would be an improvement to teach dyeing. It has been thought best 
to confine the course of instruction entirely to the manufacture of 
cotton in order not to waste strength, and for that purpose the school, 
it is believed, is thoroughly equipped, both in its courses of study and 
its machinery. 

The school has not been in operation long enough to determine what 
benefits have resulted either to the industries of the locality or to the 
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general public or the business community. Its advantages are doubt- 
less being felt as is shown by the warm interest the manufacturers are 
taking in it. 

The staff of instructors numbers 19, principally mill overseers and 
superintendents, or those formerly holding such positions. The man- 
aging director, Prof. C. P. Brooks, M. 8. A., is a recognized authority 
on textiles, a man of long experience in the superintendence and equip- 
ment of mills, and is instructor, examiner, and directot of other tex- 
tile schools, and is the author of several books on textile manufacturing. 

During the first year of its operation, 1899-1900, there were about 
300 students registered, 9 or 10 of whom were girls. There have been 
no graduates as yet. 

The labor unions have, generally speaking, given the school moral 
aid, and one prominent labor union man is on the board of trustees. 
The loom fixers’ union of New Bedford did oppose this school for a 
time for fear of its making too many workmen, and even now, though 
its active opposition has ceased, its members are talking of forming a 
trade school of their own. Several other labor unions were inclined 
to oppose the school at first on the ground that the workmen would 
be crowded out of it by the sons of rich men, manufacturers, etc., who 
would enter it in order to prepare themselves for positions of super- 
intendents, agents, etc., and in order that they might be better fitted 
to manage intelligently property interests in manufacturing companies. 
The unions soon found this was a mistake on their part. The rich 
men’s sons do enter the school but they enter the day classes, which 
so far are small, while the evening classes, which are quite large, are 
composed entirely of workmen. 

While the school had had no graduates when this information was 
obtained yet several instances are known where those under its instruc- 
tion had obtained promotion and higher wages as a result of the school 
instruction. Many employers have expressed their approval of the 
school and its work. 

Following are the day and evening courses of study: 

The courses of study for day classes are as follows: The regular cotton manufactur- 
ing course is intended for the training of men aspiring to the position of agent, 
superintendent, overseer, or other responsible position in a cotton mill or a cotton 
machinery works, or to give an opportunity to a man holding a responsible position 
to perfect his knowledge of the cotton mill business. It includes: First year—plain 
weaving, fancy weaving, designing, handloom work, mechanism and machine draw- 
ing, warp preparation, and steam engineering; second year—cotton picking, carding, 
combing, and spinning, mill engineering, advanced designing, and mechanism and 
machine drawing. Facilities are given in the second year for the students to carry 
on experimental work, and each student graduating is expected to write a thesis, or 
perform some special work in connection with some matter of general interest toa 


cotton manufacturer. 

The yarn mill superintendent’s course is intended to qualify a man to hold a 
position as superintendent of a cotton yarn mill, boss spinner or boss carder, or other 
responsible position in connection with a cotton yarn mill or cotton machinery 
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works. It includes cotton picking, carding, combing and spinning, machine drawing 
and mechanism, and steam engineering. 

The weave mill superintendent’s course is intended for men who desire to become 
superintendents of weaving mills, boss weavers or fixers or other positions requiring 
expert knowledge of weaving. It includes warp preparation, weaving, designing, 
handloom work, machine drawing, mechanism, and steam engineering. ; 

The designer’s course is intended to qualify a man to hold a position as a designer 
in any textile mill, whether cotton, woolen, worsted, or silk. This, in the first year, 
follows the lines of the general cotton manufacturing course. The second year of 
this course, however, is different, almost exclusive attention being given to design- 
ing and practice on hand and power looms. 

The mill engineer’s course is intended for those men who desire to follow the 
occupation of a textile mill architect or engineer. This follows the lines of the gen- 
eral cotton manufacturing course, excepting that especial attention will be given to 
instruction with regard to power plants, mill designing and engineering, and trans- 
mission of power, the nature of which will depend to some extent on the number of 
students entering for the course. 

If a sufficient number of students enroll, a special course is arranged with regard 
to the manufacture and sale of dry goods. The manufacture of the goods is not 
treated of as technically as in the case of students who intend taking up the positions 
of mill superintendents, while other subjects, such as designs, materials, markets, 
costs, etc., are dealt with more fully than usual. 

The courses of study for evening classes are as follows: 

The course in carding covers picking and card-room machinery, including combing, 
to be completed in a two-year course, two evenings a week. 

The course in mule spinning is a one-year course, two evenings per week, Monday 
and Thursday. 

The course in ring spinning is a one-term course, two evenings per week, Tuesday 
and Vriday. 

The course in cotton sampling is a one-term course, one evening per week, Thurs- 
day. 

The course in spooling, warping, and slashing is a one-term course, Tuesday and 
Friday evenings. This class is in session in February, March, and April. 

The course in plain weaying coyers plain weaving and loom fixing on all the differ- 
ent makes of American looms. It is a one-year course, two evenings per week, 
Tuesday and one other evening. 

The fancy weaving course includes fancy weaving, including dobby and drop-box 
looms, both weaying and fixing. It is a one-year course, two evenings per week, 
Friday and one other evening. 

The Jacquard weaving course covers one year, two evenings per week, Monday 
and Thursday. : 

In weaving instruction is also given in French. 

In the designing department a course in cloth dissection is intended to be a pri- 
mary designing study sufficient to meet the requirements of those connected with 
the weaving departments of the New Bedford mills without qualifying them to hold 
positions as designers. It is a one-year course, two evenings per week, Tuesday and 
Friday. 

On hand-loom work is given a two-year course of one evening per week, Tuesday 
or Thursday. 

The full course in designing covers designing of all kinds of cotton fabrics, includ- 
ing cloth dissection, cloth construction, and handloom work. It is a two-year 
course. This class is taken in two sections, as follows: Elementary—three evenings 
per week, Monday, Tuesday, and Friday, or Tuesday, Thursday, and Friday; 
advanced—three evenings per week, Monday, Friday, and one other evening. 
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A course in mill arithmetic is of one year, two evenings per week, Monday and ~ 
Thursday. 

A course in yarn-mill arithmetic covers one year, two evenings per week, Monday 
and Thursday. 

A course in weave-mill arithmetic covers one year, two evenings per week, Tues- 
day and: Friday. 


GEORGIA SCHOOL OF TECHNOLOGY, ATLANTA, GA. 


This institution is a department of the University of Georgia and 
was organized in 1888. The courses are mechanical engineering, elec- 
trical engineering, civil engineering, and textile engineering, and the 
degree of bachelor of science is conferred upon the graduates of each 
of these courses. As this school is devoted to the higher education in 
industrial lines preparing men for professions rather than for trades 
or occupations, it is really outside the scope of this investigation and 
would not be mentioned here but for the fact that its course in textile 
engineering is similar to courses in the textile schools of Massachu- 
setts and Pennsylvania, which schools are described in this report at 
some length. Those schools, however, do not confer degrees. They 
differ, too, from this school in that they have numerous special day 
and evening courses of instruction designed to teach textile trades and 
occupations for the benefit of the workman, the mill operative, ete. 
As the report will show the existence of such schools in some of the 
States, and as their influence industrially appears to be considerable, 
it seems fitting that this mention of the Georgia school should be made 
although the particulars of the courses, management, etc., are not gone 
into. Except six free scholarships allowed to each county in the State, 
the charges for tuition are as follows: Residents of the State, $25 per 
annual session; nonresidents, $50. In addition there is a fee of $20 to 
cover contingent expenses. 


AMERICAN CORRESPONDENCE SCHOOL OF TEXTILES, NEW 
BEDFORD, MASS. 


This school has been in existence for several years, having been first 
established in Lowell, Mass. Its purposes and methods are similar 
to those fully described in connection with the courses in the corre- 
spondence schools. The courses cover substantially the same details 
as the textile schools just described, so far as is possible by corre- 
spondence. The outline of the subjects of instruction need not, there- 
fore, be given here. In character of work the school is of course 
unlike the other textile schools in that the work is purely theoretical, 
being designed to supplement the work of those regularly engaged in 
textile mills. - It is thus rather a technical than a trade school. 


156 REPORT OF THE COMMISSIONER OF LABOR. 


Students of the school who complete the course and have graduated 
are entitled thereafter to the benefits of the school by the payment of 
a small fee to cover cost of printing, mailing, and answering their 
inquiries. This applies only to students who have completed a full 
course in any subject. 

The primary knowledge required for enrollment in the school is only 
that of reading and writing. 

This school is divided into the following departments: Department 
of cotton manufacture, department of fabric designing, and depart- 
ment of woolen manufacture. 

The courses in the department of cotton manufacture are intended 
for treasurers, agents, superintendents, overseers, second hands, third 
hands, mechanics, spinners, loom fixers, weavers, and other workers 
in cotton mills and machine shops, salesmen in commission houses, 
jobbers, converters, dry goods merchants, mill engineers and drafts- 
men, machinery salesmen, and others. The courses are the following: 
Complete cotton mill superintendent’s course; cotton mill arithmetic 
course; cotton carding and spinning course; cotton spinning and warp 
preparation course; cotton warp preparation and plain weaving course; 
fancy cotton weaving course; cotton carding, spinning, and plain 
weaving course. 

The courses in the department of textile designing are intended for 
designers and assistant designers, agents, superintendents, overseers, 
and second hands in weave rooms; section hands, loom fixers, weavers 
in cotton, woolen, worsted, or silk mills; dry goods merchants, sales- 
men in commission houses, jobbers, and all persons interested in tex- 
tile designing. The following courses are laid out: Complete design- 
ing course; designer’s calculations course; textile coloring course; 
theory of designing course; cotton designing course; woolen and 
worsted designing course; silk designing course. 

The courses in the department of woolen manufacture are intended 
for treasurers, agents, or superintendents of woolen mills; also boss 
carders, boss spinners, and other overseers, section hands, and those 
who desire to qualify for such positions. The courses are also recom- 
mended to mill engineers and draftsmen, woolen machinery builders, 
erectors or salesmen, dry goods merchants or salesmen in commission 
houses. The following courses have been arranged: Complete woolen 
course; woolen mil] arithmetic course; woolen carding and spinning 
course; woolen warp preparation and weaving course; fancy woolen 
weaving course. 

There are 10 instructors engaged in teaching in these courses in 
addition to a director, in whose hands the management of the school 
lies. 

There has been no hostility shown toward the school by labor 
organizations, but as far as known it has been approved by them. 
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Higher wages, steadier employment, and more rapid promotion have 
in many cases followed a course in this school; its graduates are pre- 
ferred by employers to men trained only in the mills, and many 
employers have expressed their approval of the school. Generally 
speaking, the school has proven satisfactory and has fully attained the 
end for which established. 


SCHOOLS FOR WATCHMAKERS, ENGRAVERS, ETC. 
WALTHAM HOROLOGICAL SCHOOL, WALTHAM, MASS. 


The need of better and more thoroughly equipped workmen in the 
trade of watchmaking, repairing, etc., led to the establishment of this 
school in 1870. Under modern conditions in the factories where 
watches are made the workmen are kept on special branches of the 
work, and no one has the opportunity to practice or learn the whole of 
the trade. The same thing is true in the job shops, where most watch 
repairers are trained, and as a result competent watchmakers who 
thoroughly understand the whole business and can make the complete 
watch, carrying it through all the different operations, are very few. 

When a student has finished his course in this school he is able to 
make a complete watch, and is also a first-class repairer. While he 
may, and probably will, after graduation, devote himself to some one 
or possibly two branches of the trade, yet because of his thorough 
ground work he will be the more competent. 

The hours of work in the school are on every week day from 8 a. m. 
to 12 m., and in addition from 1 to 5 p. m., except on Tuesdays, when 
the afternoon hours are from 1 to 6. Work is also required during 
such evenings as may be chosen by the manager. 

The charge for tuition is $65 for the first three months, $50 for the 
second three months, $45 for the third three months, and $40 for each 
three months thereafter, payable quarterly in advance. 

The course of instruction covers the following branches: 


Plates: Punching rough blank, depthing and recessing for train, drilling, and tap- 
ping. 

Barrel punching, turning, cutting teeth, and fitting arbor. 

Wheels: Punching rough blank, cutting teeth and finishing for the train wheels, 
lever, duplex and chronometer escape wheels, and all the wheels used in watches. 

Pinions: Cutting of rough blank, turning ready for cutting, cutting levers, pivot- 
ing, tempering, and polishing. 

Jewels: Slabbing and sawing rough stones, drilling, turning, polishing, opening 
and finishing hole to fit pivot. All kinds of jewels are made, such as centers, plates, 
end stones, palates, balance, rollers, duplex rollers, chronometer detent, impulse, 
lifting, and jewels for all purposes for which stone is used. 

Balances: Punching rough steel and brass, turning, fitting, brazing, recessing, 
crossing, drilling, tapping, and finishing. 

Staffs: Pupils are required to make staffs for all classes and kinds of watches, from 
the rough stock to the perfect finish, from samples, or from measurement where the 


staff is lost. 
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Jeweling: Pupils are required to locate train, prepare the plates for setting jewels, 
and prepare jewels and settings for same, set them, fit to pivots, true settings to fit 
places, end shake, surface settings, drill, tap, counterbore, strip, and finish their 
work equal to the best produced in any watch factory. 

Springing: Pupils are required to fit the balance to the staff, cut, true, and poise 
the balance, pick out the spring, fit it to collet, true it, vibrate it on the balance to 
time, pin it into the watch in beat and time by seconds. 

Screws: Made from rough stock, turning, cutting thread, slotting, hardening, pol- 
ishing, and bluing. 

Stem-winding parts: All stem-winding parts, such as crown wheels, winding pin- 
ions, winding and intermediate wheels, rockers, levers, collets, springs of all kinds 
for all classes of watches. 

Matching: Pupils are required to put the eseapement together, setting the palate 

stones, adjusting for lock, drop, and let-off, also set jewel pins, adjust roller action, 
and see that the watch is in perfect beat. 

Finishing: Pupils are required to see that all parts are thoroughly fitted, that there 
is the proper amount of end and side shake to the train, that the escapement is in 
perfect order, that let-off, lock, and drop are correct, and that the banking is prop- 
erly set, that the roller action is perfect, and the watch in beat. 

Adjusting: Pupils are required to see that the balance is properly trued and poised 
and the hairspring properly set and trued. The first test is for heat and cold, and 
when the balance is properly adjusted the test is made for isochronism; after that is 
obtained, errors are corrected for position. 

Repairing: Pupils are required to replace old parts w ith new, also piv oting, bush- 
ing, and all other things pertaining to putting a watch which is out of order in good 
repair. 

Tools: Pupils are taught to make and keep in repair pinion, wheel, and jeweling 
cutters, drills, turning tools, taps, dies, and all necessary tools. 

Ophthalmology: Instruction in this branch is designed to give the pupil a thorough 
knowledge of the eye, how to fit glasses, and how to treat any ordinary disease of 
the organs of vision. ; 

Engraving: All pupils who wish can receive instruction in all branches of engray- 
ing by a competent teacher without additional expense. 

The time required to attain proficiency depends much on the pupil 
himself. With industry and diligence, and even only an ordinary 
amount of ability, it can generally be accomplished in one year. Diplo- 
mas are given to all he successfully complete the prescribed course. 

Students are sebeored to purchase the smaller tools they use in 
ordinary bench work; the expense need not exceed $20. Lathes and 
lathe attachments and the more expensive tools are furnished by the 
school, 7 

The management of the school conducts, independently, a manu- 
factory of watch materials. This brings the school in touch with ver ¥ 
many jewelers, ctc., and affords a good opportunity of finding posi- 
tions for graduates. 

The school has 4 instructors, including a teacher of engraving and 
a teacher of optics, who is a regular physician and oculist. During 
the school year of 1899-1900 there was an average of 50 pupils in 
attendance. From 1893 to 1900 about 400 pupils were graduated. 
The number of graduates from the establishment of the school to 1893 
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ean not be given, as the records for that period, during which the 
school was under a management different from the present, can not 
be found. 

The annual cost of maintaining the school is $4,500; this amount is 
raised from the money received from pupils in fees. 

Tt is stated that the school has improved the standard of work in 
the job shops of this locality, and to some extent in other parts of 
the country, as its graduates have gone to all sections. It has also 
decidedly tended to raise the standard of intelligence among the watch- 
makers and employees in the factories. . Higher wages, steadier em- 
ployment, and more rapid promotion hay e accrued to the graduates of 
the school, and they are greatly preferred by employers to the merely 
shop-trained men, owing to their greater capacity. They understand 
the watch better. They do not have to pass a period of apprentice- 
ship upon beginning work, but start at once as full workmen. So 
far as the making of good workmen is concerned, this school has 
proved satisfactory and has fully attained the end for which estab- 
lished, although not always up to the desired result in making profits 
for its proprietor. 


HOROLOGICAL SCHOOL, BRADLEY POLYTECHNIC INSTITUTE, 
PEORIA, ILL. 


The Horological School of the Bradley Polytechnic Institute is a 
continuation of the Parsons Horological Institute. This school was 
founded by J. R. Parsons, at Laporte, Ind., in the year 1886, and 
was conducted there for eleven years. It was taken to Peoria by 
Mrs. Lydia Bradley in 1892, and received substantial aid and encour- 
agement from her. In 1897 it became a part of the Bradley Poly- 
technic Institute, which was in that year founded and endowed by 
Mrs. Bradley, aa a new building, large and thoroughly adapted to the 
work, was erected. 

Horology hall has two stories and a basement, and is 100 feet long 
by 40 feet wide, containing five workrooms besides lecture room, main 
office, material room, drafting and experimental room, etc. It is 
heated by steam and lighted by gas and electricity. Being planned 
and constructed for the special purpose of the school, the rooms are 
large, light, and well ventilated. There are 103 outside or window-lit 
benches and over 50 inside benches, and room for more should 
necessity require it. The necessary power for the heavier work, such 
as large lathes, grindstones, emery wheels, blower for smelting and 
alloying room, is furnished by a 6-horsepower Eagle electric motor 
and a 4- Decsepower é gasengine. Each bench is equipped with gas and 
electric lights, and each department contains a large sink supplied 
with running water for washing work. 
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The cost of the building and equipment was about $20,000. The 
cost of maintenance is $9,000 per year. The funds for this purpose 
are supplied from the proceeds of an endowment and from fees from 
students. 

The school is in session throughout the year and students can enter 
at any time. 

There are 5 instructors. The final aim and plan of the school is to 
be practical. Theory is not neglected, but it is kept in its proper 
place. The instruction is as follows: 


Students are taught to make some of the small tools, such as drills, countersinks, 
jewel gravers, jewel burnishers, screw taps; they learn the use of grinding materials, 
making forks, tempering, coloring, and polishing. 

Lathe work of all kinds is taken up, such as turning staffs, setting jewels, turning 
down pinion leaves, square and cone pivots, fitting up cylinders, staking on and tru- 
ing wheels, making collets, drilling for pivots and pivoting, slide-rest work, wheel 
cutting, milling, damaskeening, and all work pertaining to the lathe. 

The work is first done on a scale of two or three to one, and then worked down to 
the very smallest scale. Each student is required to do the following work: Turn- 
ing one center punch, two round burnishers, one hairspring colleter, four jewel 
pushers, four tapers for lathe (male and female), four each large and small screws 
(harden and blue), one cement brass, one drilling rest, two 4-millimeter steel wire 
square shoulders and finish, six cone pivots, two large staffs of steel and finish, cen- 
tering one-half dozen wires, setting six large jewels, and finish settings. 

Escapement work is taken up on a scale twice the size of an ordinary 18-size, or 
gentleman’s watch, as by this method a noyice can more readily comprehend the 
action of the several parts. The student is taught how to design, calculate, and make 
the several parts of the different escapements. Instruction is given in setting pallet 
stones, adjusting the banking, drop, let-off, locking, fork and roller action, fitting 
jewel pins to fork, figuring for size of wheels and pinions, uprighting, springing, ete. 

After this the student is put to work on regular watch movements, being required 
to execute in a satisfactory manner the following work: 

Making barrel head and uprighting; making case spring to fit watch; making 
square shoulder pivots, 1 millimeter to ,% (4 sizes); making cone pivots to gauge, 10 
to 6 (4 sizes); turning staffs to measurements; turning staffs for 3-arm balance and 
truing balance; turning staffs for expansion balance, truing and polishing; turning 
staffs to fit watches, poise and true; making hairspring collets; colleting hairsprings 
and overcoiling; vibrating hairspring, 16,000 to 18,000 vibrations; fitting hairsprings 
to watches and timing 18,000 vibrations; making stem-wind wheels, bevel wheel of 
brass, and crown wheel of steel, and polished; turning hollow Genter pinion to fit 
watch; making center square to fit same; finding size of cannon pinion and fitting; 
fitting dial wheel to same watch; fitting third wheel and pinion; fitting fourth wheel 
and pinion; fitting cylinders to watch; putting plug in cylinder; pivoting plain 
wires, square shoulder, 2 to . pivots; pivoting plain wires, cone pivots, 2 to 74; 
pivoting staffs for watch; setting jewels in plate, two set in plate, two with screws 
and two burnished, one hole and cap jewel in balance cock; making Swiss bridge 
and jeweling; fitting mainspring and hook in barrel; making three dozen pivot drilis; 
putting three teeth in large wheel; setting pallet stones. 

Students are admitted to the finishing department only after they have demon- 
strated their ability, either by completing the work of the elementary department or 
by passing an examination. 

The study of the lever, duplex, cylinder, and chronometer escapement is accom- 
plished by the aid of large drawings and models, afterwards by actual work on ordi- 
nary sized movements, thus giving theoretical and practical work. - 
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Students are taught to make or replace any lost or broken parts in a workmanlike 
manner, to make cutters for cutting wheels, pinions, ete., when necessary. Advanced 
students are taught to cut and fit escape wheels for chronometer, duplex, or lever 
movements. Chronographs, repeating watches, and all complicated work are given 
to students when they are competent to handle it. Adjusting to temperature, posi- 
tion, and isochronism is a feature of the department which many old workmen of 
years of experience have repeatedly availed themselves of. In connection with the 
finishing department is the class in drafting, where the theoretical escapement work 
is taught; also the designing of new work, watch and chronometer movements, ete. 
The number in this class is limited to ten, having six hours’ work each week. 

In the engraving department the work of designing is first taken up, including the 
several styles of alphabets most in yogue—old English, script, block, etc. Next the 
student learns cyphers and monograms, scroll work, etc., after which: the students 
are led step by step to the more difficult problems of transferring their designs onto 
metal by the use of the graver. Students who are naturally good in designing will 
get through this department in from six weeks to three months. 

The instruction in the jewelry department includes all work required in a regular 
store service. The most important processes taught are the following: Hard solder- 
ing gold and silver articles, including the making of the solder; working gold up to 
different alloys, stone setting, making plain and band rings, hair mountings, raised 
monograms, badges, medals, bangles, charms, lockets, collar and cuff buttons, gold 
and silver plating, Roman coloring, etc. 

The student is taught to repair all forms of clocks, including calendar and French 
clocks. i 

The institute gives a course in practice and theory of optics, conducted by a 
skilled practicing oculist. The length of the course is ten weeks, with three exer- 
cises per week. The course includes the study of reflection and refraction of light, 
lenses, prisms, physical structure of the eye; errors in refraction and the remedies; 
in brief, everything that an optician needs for actual business. The equipment 
includes all modern apparatus for the examination and testing of the eye. 

The evening studies consist of a series of theoretical lectures on the various escape- 
ments, drafting escapements, movements, etc., depthing, springing, timing, adjust- 
ing to position, temperature, and isochronism. 

Many of these lectures are illustrated with the stereopticon, by the aid of photo- 
graphs of the minute parts made with a microscope. 

Among the illustrated lectures are the following: 

Time: Scientific methods of its measurements and history of instruments used in 
its determination. 

Iron and steel: Illustrated by micrographs, showing the effect of overheating or 
“‘burning,’’ case hardening, expansion in hardening, etc. 

Adjusting to temperature: Showing the effect of heat and cold on the compensat- 
ing balance and pendulum. 

Refraction in the human eye: Showing how errors of refraction are corrected by 
the use of glasses. 

The causes of watches stopping: How to examine and find causes; best way to 
repair. How to buy and sell; how to wait on customers. 

How to take in and let out work: What to warrant and what not to warrant. 


The total number of students graduated from the school is 486. Of 
this number, 305 were graduated in watch work, 72 in optics, 42 in 
watch work and optics, and 17 were graduated in optics and received 
certificates in watch work. Besides these graduates, there have been 
38 students who have received certificates in watch work. 
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The students from the school are in constant demand and a thor- 
oughly competent one never fails to get a good position. It is the 
policy of the management to assist all competent students in secur- 
ing positions, whether they are graduates or not. Employers prefer 
them on account of their greater intelligence. No apprenticeship is 
required of the graduates. This school has been satisfactory, but it is 
hoped to make it more and more efficient. 


WOODCOCK’S WATCHMAKING, OPTICAL, AND ENGRAVING 
SCHOOL, WINONA, MINN. 


This scheol was openedin May, 1887. Its aim is to furnish training 
for those who desire to prepare themselves thoroughly for engaging 
in general watch repairing and the jewelry business. The full course 
of instruction embraces watchwork, clockwork, jewelry jobbing, and 
a course in optics. Upon payment of the full fee, students are entitled 
to the full course without limit of time. They are required to fur- 
nish their own tools and materials. The school is equipped with work- 
benches, but each student is required to have a bench at his room as 
well, that he may pursue his work after hours, if it is thought nec- 
essary. 

The proprietor is the only instructor. His preparation for the work 
he has undertaken consists of a long apprenticeship, much practical 
experience, and special instruction under masters. The equipment of 
the school cost $2,000, and the annual running expenses are about 
$600. The cost of maintenance and the compensation of the proprietor 
are met by fees and a small amount taken for repair work. 

The students find ready employment at good wages. They hold 
their positions well and rise rapidly in the trade. They serve no 
apprenticeships after leaving school with certificates. 


HUTCHINSON’S SCHOOL FOR WATCHMAKERS, ENGRAVERS, AND 
OPTICIANS, LA PORTE, IND. 


This school was opened in 1888. / Its establishment was in response 
to a demand for a place where a practical and scientific knowledge of 
the trade could be gained outside of the slow and imperfect methods 
of shop training. It was claimed that there seemed to be a disposition 
on the part of watchmakers to impart as little instruction as possible, 
and the result was that the learner had either to spend too much time 
to get his trade or else he became discouraged and quit before he 
mastered it. Further, many things, especially about the scientific side 
of the trade, can never be learned in the shop, no matter how well 
disposed the instructor may be. - 

The curriculum covers watchmaking, engraving, and optics. There 
are 8 instructors. The principal served a regular apprenticeship, 
then worked in the factory of the Waltham Watch Company and took 
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a special course of training under the superintendent of the factory 
of thatcompany. The teacher of engraving was trained in the Hutch- 
inson school, while the instructor in optics is a graduate of the Chicago 
College of Physicians and Surgeons. 

There are at present about 25 pupils; in all there have been 665 
students and about 75 per cent of them have been given certificates of 
proficiency. 

As many of the young men who attend these schools lack a sufficient 
knowledge of mathematics to enable them to properly prosecute the 
work, it is the opinion of the management that the course of study 
could be decidedly improved by adding the requisite mathematical 
training. And it would be well also to extend the curriculum so as 
to include mechanical drawing, details in fine turning (which would 
develop the sense of touch), electrical work used in plating and gal- 
vanizing, and a more thorough drill in horological science. This 
would require a three years’ course and would not be too long, but 
the management can see no immediate possibility of these advances. 
Such extension can not be made unless money to assist in supporting 
the schools is provided from outside sources. Nevertheless, the watch- 
making or watch-repairing business has in general been greatly im- 
proved by these schools. Those who have taken the course here have 
developed and cultivated habits of industry and thrift, and they reach 
positions that pay good wages much earlier than those who have 
merely had shop training. Asa rule, however, it is claimed that there 
is a prejudice against school-trained men because their training means 
that the employer must pay better wages, and therefore the gradu- 
ates of such schools are not usually preferred by employers or super- 
intendents over shop-trained apprentices. But if a workman and not 
a helper is desired, the school-trained man is preferred, and it has been 
the experience of this institution that if an employer has had one of 
its students he always desires its men afterwards. 

Schools of this class are as yet in their infancy and have of course 
not attained the end for which they were established, but the outlook 
warrants the belief that they will slowly attain it. The period of 
experiment is now passing, and hope is entertained that the progress 
of the next few years will be more rapid than that of all the past. In 
a general way this school has so far proved satisfactory. 


ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO. 


At the time of the founding of this school, in 1888, the facilities 
tor instruction in this kind of work in the United States were very 
meager. 

The aim of the school is to offer practical training in watch and 
clock repairing, jewelry repairing, engraving, and optics. There are 
3 instructors. The average number of pupils in each department is 
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25, and the total number of graduates between 300 and 400. The 
session lasts throughout the year and the hours of study are from 
8.30 a.m. to6 p.m. Pupils of both sexes are admitted. The terms 
are $15 per month. Each student is supposed to provide himself 
with necessary tools and materials. 

Two courses are offered in optics, a regular course for those taking 
the course in watchmaking and a special course for those who take 
optics only. Students who take the special course may enter at any 
time; the tuition is $25. 

The rental of the building is $360 per annum; the cost of tools and 
machinery, $2,000; and cost of maintaining, $5,000. These funds are 
raised through tuition and fees for repair work. Students capable of 
performing creditable repairs receive 50 per cent of the receipts derived 
from same. 

It is the opinion of the management that the courses of study and 
training prescribed could be improved if more abundant means were 
at the command of the institution. Asa result of the establishment 
of this school, the public now receives more skillful service and the 
workman who has taken the course finds his employment more steady 
and his salary increased. Its success has led to the improvement of 
ordinary shop training in the immediate vicinity and watchmakers 
who have previously worked at the trade for a period of years have 
found it to their interest to avail themselves of the superior training 
here: afforded. Graduates readily obtain positions as journeymen 
without having to undergo a period of apprenticeship. 


OMAHA WATCH REPAIRING, ENGRAVING, AND OPTICAL 
INSTITUTE, OMAHA, NEBR. 


This school was established in 1895 and incorporated under the 
laws of Nebraska in 1898. The purpose of its establishment was to 
furnish opportunity to learn in a few months what under the old way 
required years of painstaking experiment and study to acquire. Each 
student is given practical work from the start, and leaves the school 
with a full knowledge of what is required in either holding a position 
or conducting a business. The average time required to complete the 
course is one year. 

The average attendance is 35, and of this number 25 take the full 
course, and 10 take the optical course. Very few students remain 
long enough to obtain diplomas in the full course. The school sets a 
high standard, and examinations are very rigid. Only 10 diplomas 
have been granted to students in the full course. The optical depart- 
ment has graduated 65. The equipment of the school cost $2,000. The 
annual cost for maintenance, outside the compensation of instructors, 
is $1,200. There are 2 instructors, and they are paid from the net 
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profits of the business, whatever that may be. One of the instructors 
has served a long apprenticeship and has a diploma from the Ophthal- 
mic College of Chicago, and the other is a graduate of the Watch- 
making School of Winona, Minn. The school has no income except 
from students’ fees and receipts from outside work done. 

There is a division of sentiment among employers as to the merits 
of school training. Some prefer school men while others will not 
have them at all. The observation of the management is that when 
an employer once employs a school graduate he is thereafter a friend 
of the school. He finds the school-trained man to be a scientific, 
thinking workman, and a workman who thinks is more profitable than 
one who has not been trained to use his mind as well as his hands. He 
makes fewer mistakes than the shop-trained man, and he has better 
capacity for correcting his errors. 

This school and others of its kind have proven satisfactory. They 
have not made money for themselves, but they have satisfied their 
patrons by doing what they promise. 


JEWELERS’ SCHOOL OF ENGRAVING, CHICAGO, ILL. 


This school was established in 1889. The constantly increasing 
demand for engraved goods and the consequently greater demand for 
skilled engravers suggested that such an enterprise would pay, and at 
the same time open up a shorter road to success to young men and 
young women who might desire to follow the vocation of engraving. 

The course of instruction embraces letter and monogram engraving 
on jewelry, watch cases, and silverware; etching, chasing, medal work, 
card-plate, and steel-die work are also included in the course if students 
desire them and have time to take them up. In addition to this regu- 
ular course students have opportunity to observe the general features 
of jewelry manufacturing. The usual time necessary to complete the 
course is six months. The hours of work are from 8 to 12 a, m. and 
from 1.30 to 5.30 p. m., except on Saturdays, when there is no work 
in the afternoon. 

The institution is under the management of the proprietor, and he 
is the sole regular instructor. Occasionally it is necessary for him to 
have assistance, and at such times an expert engraver is called in. The 
proprietor took courses in designing and engraving in schools at Dres- 
den, Germany, and had special training under a celebrated engraver 
from Munich. Besides this he has had experience in German fac- 
tories. 

The average attendance of the school at present 1s 12. Since its 
establishment certificates of proficiency have been granted to about 450 
students. The equipment of the school cost about $100, and the 
annual cost of maintenance is about $1,000. Expenses are met entirely 
by tuition fees. 
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The proprietor says that the course of instruction has been con- 
stantly improved and that there still is room for great improvement. 
He suggests that more attention should be given to designing, and that 
facilities should be provided for practical work in jewelry manufacture. 
This latter feature will require a considerable outlay of eapital and it 
will consequently be slow in coming. 

Practically all of the graduates of the school find employment in 
retail stores, and they have not, therefore, exerted any influence in 
general manufacturing lines. 

It is not claimed that the graduates of the school receive higher 
wages than men trained in the shops, but it is claimed that one year of 
shop work after leaving the school enables the workman to command 
as good wages as would five years of shop training alone. During the 
first few years of the existence of the school there seemed to be a prej- 
udice on the part of employers against its graduates, but this prejudice 
has gradually grown less pronounced,,and now there is some demand 
for them. The graduates of the school do not have to serve an 
apprenticeship. The men serving apprenticeships see the rapidity 
with which schoolmen are advanced, and they are beginning to demand 
more attention and more definite instruction from their foremen. 
The foremen are therefore gradually improving the condition of 
apprentices. 

This school has proved highly satisfactory. It has not fully attained 
the end for which it was designed. It takes time to develop systems 
of instruction in trades. Each year shows some advance, and the suc- 
cess of the past warrants the prediction that in time the ideals of the 
friends of this class of education will be realized. 


BARBERS’ SCHOOLS. 


The success of manual-training schools and schools for the building 
trades, the mechanical trades, industrial design, and agriculture, sug- 
gested that there was an inviting field for the establishment of schools 
in which training for the barber’s trade should be given. The advo- 
cates of the schools claimed that the three years’ apprenticeship 
required in the shops gave little or nothing that could not be learned 
in a school in a two or three months’ course. The apprentices had 
often complained that after a few months in the shop their services 
were almost, if not quite, as valuable as those of the journeyman, 
although they received only about one-third the pay of a regular 
journeyman. 

The school courses established to offer this training vary somewhat in® 
length and thoroughness of instruction, but all are of substantially the 
same character. Several of the schools add to the instruction in bar- 
bering and hairdressing training in manicuring and facial massage as 
a part of the required course. 
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As fairly representive of the kind and methods of instruction offered 
in barber schools of the better grade, the courses in the American 
Barber College, Omaha, Nebr., may be described. The course of 
instruction embraces: 

The selection, preparation, and care of tools; the technical work of shaving, hair 
cutting, shampooing, coloring, singeing, curling, etc. This technical instruction 
includes honing of razors, lathering and combing, stropping, shaving light beard, gen- 
eral shaying, hair cutting (lay down), hair cutting (pompadour), shampooing, dye- 
ing and coloring, and a general review, consisting of any work that may come into 
the shop; instruction on the artistic basis of the toilet. This embraces a considera- 
tion of the different styles or fashions of wearing the hair and beard in their relations 
to the age, features, head formation, and general build of the person; instruction in 
facial dermatology, embracing such knowledge of the common diseases of the face and 
scalp as the barber must now understand in order to prevent contagion; instruction 
in facial massage, embracing the art of rubbingand kneading the face of the patron 
with the hands to stimulate thereby the circulation of the blood, the nervous system, 
and muscular action. 

Practice for the students is obtained by giving their services to the 
public free of charge. Any clean white person can have any barber 
service he may desire performed by the students of the college without 
cost. A standing advertisement to this effect provides subjects for 
practice at all times. 

The work of the school is designed to advance each student as rap- 
idly as his proficiency will allow. Therefore, the instruction is not 
given under class regulations, but individually, the teacher imparting 
to each student such personal instruction, and advancing him according 
to his skill and capacity. 

There is no definite or set period of instruction in the school. The 
time required depends entirely upon aptitude, industry, and perse- 
verance. It is not the purpose of this school to see in how short a 
time it can rush students through the first principles of the trade, give 
them a diploma, and call them barbers. The aim is to qualify young 
men as barbers of the highest degree of proficiency. Students are 
graduated just as soon as competent, regardless of the time served in 
the school. The practice of the trade in the State is permitted only 
after examination by the barbers’ State board of examiners of 
Nebraska. The shortness of time which a graduate may have attended 
the school is no ground for refusing a license, provided he is found to 
be a competent workman; but if he is not competent he can-expect to 
be refused. ; 

In most localities these schools have met with vigorous opposition 
from the labor unions. The most common ground of opposition has 
been that the schools tend to overcrowd the trade. It was claimed, 
too, that the schools did not afford sufficient time for the student to 
learn the trade thoroughly. It was claimed, on the other hand, by 
some schoolmen that the opposition really grew out of the fact that 
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the schools were taking from the shops the opportunity to hold 
apprentices for a long time at low wages. . 

In spite of this opposition the schools appear to prosper. Under 
the rules of the unions a school graduate can not obtain union employ- 
ment until he has served an apprenticeship. In those States where 
barbers are required by law to pass an examination before a State 
board of examiners the restrictions of the unions are not felt so heavily. 
In other States the school-trained barber either opens a shop of his 
own or seeks employment in a nonunion shop. There has been in 
recent years some improvement in the conditions of apprenticeship, 
and it is by some attributed to the schools. 

It has been generally admitted that in the schools as a class some 
improvement was desirable. More technical instruction and a greater 
emphasis on the artistic side of the trade have been urged by the 
school advocates. 

With regard to the opposition of the unions and the improvement 
of the schools, the founder of the Omaha school has said: 


It occurred to me that if I could convince the unions that I was 
attempting to do thorough work, and in fact was doing it, their 
support might be gained. So in 1899 I publicly advocated the idea of 
the craft controlling the schools. After earnest and patient endeavor 
in that direction I was at last rewarded with success, and the following 
agreement was entered into between the officers of the schools and the 
various barbers’ unions of Omaha: 


AGREEMENT. 


This agreement made this 12th day of November, A. D. 1900, between The Ameri- 
can Barber College (a corporation) of the City of Omaha, county of Douglas and 
State of Nebraska, party of the first part, and the barbers of Douglas County, 
Nebraska, in mass assembled, of the city of Omaha and South Omaha, county of 
Douglas and State of Nebraska, party of the second part, witnesseth: That the party 
of the first part, for and in consideration of the covenants hereinafter contained on 
the part of the party of the second part, does hereby covenant and agree to and with 
the said party of the second part: : 

That there shall be created a board of three practical barbers; to be constituted as 
follows: The president of the J. B. I. U. of A. Local No. 212, of the city of Omaha, 
the J. B. I. U. of A. Local No. 64, of South Omaha, Nebraska, and the B. P. A. Local 
No. 1, of Omaha, Nebraska (or such other executive officer of the said unions as 
such unions shall elect). The said board shall choose at each sitting two members 
of the barber craft to aid them in the discharge of their duties, and the said board 
shall sign all diplomas together with faculty of the said The American Barber College, 
party of the first part, whom shall be by such board declared competent to practice 
the barber’s trade. 

It shall be the duty of this board to sit as a board of examiners at least once in 
each month for the purpose of determining the competency of all students of the said 
The American Barber College, party of the first part, as shall be recommended by 
the craft’?s advisory board as hereinafter created. 

There shall be created a board of three practical barbers to be known as the craft’s 
advisory board, said board to be composed of such persons as have been selected 
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by the barbers of Douglas County in mass assembled, party of the second part, to wit, 
Louis V. Guye, James E. Ryan, and John Dingman. The said board shall be asso- 
ciate members of the faculty of the said The American Barber College, party of the 
first part, and it shall be their duties to inspect the sanitary conditions of the said 
The American Barber College, party of the first part, at least once in each month; 
to prescribe such sanitary rules and regulations as are reasonable, and which shall 
not conflict with the laws of the State or the barbers’ examining board or their 
secretaries; each member of such board shall give lectures to the students of the said 
The American Barber College, party of the first part, upon such subjeets as ae 
president of such college shall deem advantageous and proper. 

The said The American Barber College, party of the first part, further agrees that 
it will adopt such additional branches of learning as are required by the barbers’ 
examining board in their examinations for a State license. 

The said The American Barber College, party of the first part, further agree that 
it will submit its advertisements to a joint board of five (5) practical barbers and 
one (1) practicing physician, such board to be constituted as follows: The craft’s 
» advisory board, as created and known under this agreement, and the barber’s exam- 
ining board, as created under the laws of the State of Nebraska, for their approval 
or rejection, and the said The American Barber College, party of the first part, shall 
not publish, post, or display any advertisements for students without the approval 

(or sanction) of a majority of the members of such joint boards. 

That the said The American Barber College, party of the first part, further agrees 
that it will appoint one member of the craft which shall be a practical barber, and 
who possesses the ability of an instructor, as a member of its faculty, from such per- 
-sons as shall be recommended by the advisory board as herein created, such person 
so appointed to be subject to removal by such board for (a) incompetency or (b) 
negligence of duty to the craft or the college. This said member of the faculty of 
the said The American Barber College to be the head instructor in the technical art 
of barbering in such college, and at no time to perform any of the duties of a barber 
to the public (or patrons of such college) other than are necessary in order to make 
clinic demonstrations when giving instructions to the students of such college. Such 
member shall also be a councilor with the craft and the executive officers of such col- 
lege for the furtherance and upbuilding of the said The American Barber College. 

That the said The American Barber College, party of the first part, further agrees 
that it will at no time employ any practical barber in such college other than the 
faculty of such college. 

That the said The American Barber College, party of the first part, further agrees 
that it will, as soon as practicable, close at the hour of twelve (12) m. on Saturdays 
and remain so closed until seven (7) a. m. on the Monday following, the said 
boards as herein created and designated, together with the executive officers of the 

said The American Barber College, to be the judges as to when it is practicable to do so. 

And the said the barbers of Douglas County in mass assembled, party of the sec- 
ond part, in consideration of said covenants on the part of the party of the first part, 
does covenant and agree with the said party of the first part that they, the parties 
of the second part, will allow the president or executive officers of the said The 

American Barber College (a corporation), party of the first part, to have the power 
to reject the person or persons as recommended by the board of advisement, as 
herein created as members of the faculty (or technical instructor) for (a) incom- 
petency, or (b) neglect of duty, or (c) failure to comply with the rules and regula- 
tions of the said The American Barber College; but all such rejections shall be 
reported to the J. B. I. U. of A. Local No. 212, the J. B. I. U. of A. Local No. 64, 
and B. P. A. Local No. 1, together with the reasons for such rejection, whereupon 
the said unions shall Pratecd to investigate the said charges (or reasons) for such 
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rejections, and if found just and proper, then the said advisory board shall then pro- 
ceed to recommend to the said The American Barber College, party of the first part, 
a person or persons to fill such vacancy. 
In witness whereof we have hereunto set our hands and seal the day and date 
first above written. 
J. B. RANDOLPH, 
President American Barber College. 
W. F. WILuiams, 
Secretary American Barber College. 
FRANK FIrzstmMons, 
Chairman Mass Meeting of Barbers of Douglas County. 
Near F. Ryan, 
Secretary of Barbers’? Mass Meeting of Douglas County. 
[Seal of the American Barber College (a corporation). ] 
Witnessed by— 
Jamurs E. Ryan. 
Lovis V. GuyYE. 
J. P. SULLIVAN. 
JoHN DINGMAN. 
H. ELsasser. 
STANLEY H®rapiy. 
J. L. Torre. 


It is believed that the experiment now being made (for it is only an 
experiment) by this school will set a higher standard for similar schools 
everywhere, and enable them to take the high stand the trade deserves 
they should. This is the end sought, and it is believed that it will be 
attained. It was a question of craft control and better schools, or a 
continuation of that warfare which only aggravated the case. It is true 
that there are now many individual barbers who are not in full sym- 
pathy with the unions in indorsing the school, but the number is grow- 
ing less, and it is believed that in time all the barbers will become its 
friends. 


The statistical details with regard to schools of this class from 
which reports were secured follow: 


STATISTICS OF BARBERS’ SCHOOLS. 


Date Annual Num- Aver- 
of es-| Cost of | cost of Tepetn ber of | 28¢ | Num- 
Name and location. tab- | equip-| main- | OF *U in- | 2um- | ber of 
lish-| ment. | te |, oon struct- | Pe of |gradu- 
ment, nance, |\M0n nS) ors. ee ates 
Iowa Barber College, Des Moines, Iowa....... 1899 $800 | $1, 200 oy 2 10 80 
Moler Colleges of Barbering, ete., Chicago, 
Minneapolis, New York, St. Louis, and San 
HOLEUTECIS COM vate asa ereia eta s ointeleteranie eisteier ener ere 1893 | 15,000 | 25,000 a 15 300 | 2,000 
American Barber College, Omaha, Nebr ...... (a) 1,000 | 2,500 (ay 6 29 "50 
Blackman’s Barber College, Cincinnati, Ohio.| 1898 |~ 250 250 2 if 8 100 


aNot reported. 
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MISCELLANEOUS TRADE SCHOOLS. 
NORTIL BENNET STREET INDUSTRIAL SCHOOL, BOSTON, MASS. 


This school was established for the purpose of giving a general 
education and instruction in manual training to the children of the 
poor. The school asa whole does not come within the purview of this 
investigation. A special course, however, started in 1897, which 
teaches clay modeling as applicable to wood and stone carving, does 
teach a recognized trade and consequently has a right to consideration 
here. 

This course was established for the reason that representations as to 
its need were made by architects. There was no school in the country 
teaching this trade and only unskilled workmen, or foreigners imported 
in evasion of the alien contract-labor law, could be obtained by the 
employers. The instructor, trained in stoneworks in England as a 
modeler and wood and stone carver, follows such course of instruction 
as seems best to him. 

During the last school year (1899-1900) 17 boys and 8 men, a total 
of 25 pupils, took the course. It is open to workmen in the shops as 
well as boys over 14 years of age. There is no fixed period of study 
and no formal graduation, and a pupil is not considered as having 
finished his course until the instructor says that he is fitted for employ- 
ment at the trade. Four so far have taken the full course and they are 
all employed in one shop, the proprietor of which prefers them to 
such shop-trained men as are available. 

The annual expense of maintaining this course is only $160, and the 
funds for this and all other purposes of the school come principally 
from donations of Mrs. Quincy A. Shaw, of Boston. A few others 
give small amounts. 

This course can be improved, if at all, only by giving more theo- 
retical instruction than is now done. The outlook for this is not 
favorable, as the course is entirely a practical one and is not designed 
to make artists or originators, but artisans only. Benefits of any kind 
accruing in this locality from the establishment of this instruction are 
exceedingly small as yet, as the course has been in existence so short 
atime. Those who have taken the full course in this trade have not 
been obliged to serve an apprenticeship when commencing work. The 
course has proven satisfactory so far as it has gone, but will not fully 
attain the end for which established until it has graduated enough 
workmen at this trade to supply the demand. 


WASHINGTON LINOTYPE SCHOOL, WASHINGTON, D. C. 


This school was established in 1899 to provide linotype instruction 
for union printers who have had no shop training in this particular 
kind of machine work. When machines are introduced intoa printing 
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office it is often the case that-the number of printers is reduced. Those 
who are selected by the management for retention are trained to operate 
the machines, while those who are dropped have no opportunity for 
such training and are often unable to secure employment on account 
of this deficiency. This school was opened specially for this class of 
printers, and it has enabled many of them to obtain situations. 

Only union printers, or applicants to a union, working under permit, 
are admitted. There are three courses of instruction, as follows: 

The mechanical course: This course is designed to give the student 
a sufficient knowledge of the mechanism of the machine to keep it in 
running order under ordinary conditions, to make ordinary adjustments 
and minor repairs and substitution of parts. The school is supplied 
with a second-hand or ‘‘dummy” machine which is torn down and built 
up by the students under the instruction of a skilled man, who explains 
the use of each part and teaches the student to make every adjustment 
of the linotype. In addition to this the student is required to clean 
a running machine once a week. The time prescribed for this course 
is six weeks, but those who do not feel competent within this limit can 
have their time extended without extracharge. The price of the course 
is $50. 

The operating course: This course is for those who may have learned 
the mechanism of the machine in a linotype factory or elsewhere, and 
need only skill to operate. The course extends over six weeks. The 
fee is $60. 

The combined course: This course is what its designation implies— 
a combination of the two courses just described, and is designed for 
those who have absolutely no sort of machine instruction. The price 
of the combined course is $85. 

The school is the property of a stock company composed of twelve 
‘union printers, and is managed by the president and the secretary 
of the company. There are two instructors, one in the mechanical 
course and one in the operating course. Both of them are qualified 
from long experience to render good service. The school issues no 
diplomas or certificates, but allows its students to remain until they 
feel satisfied to undertake to fill positions in an office. The average 
number of students attending at one time is 10. The most expensive 
part of the equipment consists of lnotype machines, but they are 
leased. The annual cost of maintenance is about $4,000, and this 
expense is met by tuition fees. 

The school has not been formally recognized by unions, but individ- 
ual members recommend it to printers. Since none but union printers 
are admitted, there has been no cause for union opposition. Former 
students do not receive more pay than any other printers. The fact 

-that they are union men gives them union rates and no more. There 
is no preference shown by employers for school-trained men. The 


TRADE AND TECHNICAL EDUCATION—UNITED STATES. 173 


school does not claim that its men are more efficient than shop-trained 
men—only that they are just as good, and employers seem to take the 
same view. They want capable men, and do not care where they were 
trained. Shop training is good, but shops which do not use machines 
can not, as a matter of course, give such instruction to their appren- 
tices. An apprenticeship covers four years, and in those shops where 
there are machines sufficient time is given them on machine work to 
enable them to operate them. 

The school has passed beyond the experimental stage and has fully 
met the expectations of its founders. The success of its students 
encourages it to believe that its work is recognized as valuable to all 
concerned 


ILLINOIS COLLEGE OF PHOTOGRAPHY, EFFINGHAM, ILL. 


This institution is devoted exclusively to teaching high-class photog- 
raphy. It is difficult to induce first-class photographers to take 
apprentices, as good photographers haye all the work to which they can 
attend, and have no time to devote to students. Asa rule, therefore, 
pupils are compelled to accept places in second or third rate establish- 
ments, where they are expected to do the studio drudgery and per- 
form all odd jobs, a course possible for male students, but altogether 
impracticable for females. The founders of this institution, therefore, 
determined to establish a school where both sexes could be thoroughly 
taught the technique of high-grade photography. 

The school was opened in 1893, with one student. Its annual enroll- 
ment is at present more than 250. 

There are 7 instructors. The complete course of instruction 
embraces every branch of high-grade photography, including artistic 
retouching, modeling, and etching; artistic posing, lighting, and com- 
position; printing, toning, and finishing; carbon and platinotype, and 
a course in negative making. 

Pupils receive both individual and class instruction. 

Instructors endeavor to inculcate the principles and manipulations 
of the standard makes of dry plates under every condition, and in 
their varied effects and defects; under and over exposure, under and 
over development, density, intensity, softness, brilliancy, transpar- 
ency, contrast, flat lightings, light effects, dark effects, groups, soften- 
ing of films, weakness of images, slowness of development, fog, spots, 
lines and granularity, ete. Everything is done to equip each student 
for scientific work. 

Besides the full course, there are two special courses—a course of 
from two to six weeks for both amateurs and persons who have had 
some experience. The tuition for these shorter courses is $50 for 
four weeks and $5 per week for additional time. But tuition for the 
full course may be taken in the form of a life scholarship for $75. 
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Besides the regular fee for tuition, students are subject to a laboratory 
fee of $10 and a fee of from $3 to $5 per month for material, etc., 
making the probable total cost of the full course, including eens 
material, room, and board, from $125 to $185. 

The setae are from 8 a. m. to 12 m. and 1.80 to 4 p. m. each week 
day except Saturday, and it requires from three to five months to 
complete the full course. 

There are two school buildings. The main college building is a 
substantial edifice of Virginia brownstone, pressed brick, and New 
York red slate. It contains 44 rooms and is heated by steam and 
lighted by gas and electricity, and is fitted with well-equipped sanitary 
appointments. The other building contains the laboratories, printing 
departments, assembly rooms, studios, finishing rooms, etc. 

The management believes the course of study and training here 
could be improved only by lengthening. As a result of the establish- 
ment of the school the previous work of students, who are from all 
parts of the world, has been improved to the extent that they com- 
mand higher wages. Graduates of this school are preferred over 
merely shop-trained apprentices, and it is felt that the institution has 
been successful. 


SOUTHWESTERN RAILWAY TELEGRAPH SCHOOL, ST. LOUIS, MO. 


This institution was established about sixteen years ago by the offi- 
cials of the telegraphic departments of the Missouri Pacific and Wabash 
Railway companies. 

The necessity leading to its establishment was that the usual prac- 
tice of training operators in offices was not satisfactory, there being a 
lack of thoroughness and uniformity of method and an entire absence 
of technical skill in electrical matters. The aim of the officials was to 
found, supervise, and operate a school that would eliminate these 
difficulties. 

The school is under the management of the superintendents of tele- 
graph of the Missouri Pacific and Wabash Railway companies. There 
are usually 4 instructors, each of whom is a practical man, having been 
selected from the telegraphic and auditing departmerts of the com- 
panies operating the institution. About 970 graduates have gone out 
from the school, and most of them have found employment either 
with the above or other companies. The school is maintained by 
tuition fees. . 

The telegraphic labor unions haye opposed it upon the ground that 
it has produced more operators than is necessary to supply the demand. 
Notwithstanding this, the school has upon the whole proven very satis- 
factory, and has fully attained the end for which it was established. 
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WEBB’S ACADEMY AND HOME FOR SHIPBUILDERS, NEW YORK, 
Neo Si 


Webb’s Academy and Home for Shipbuilders owes its origin to the 
late William H. Webb, naval architect and shipbuilder. Mr. Webb 
was the son of a prosperous shipbuilder, and at an early age mani- 
fested a liking for ships and ship construction. From the time of his 
apprenticeship until the day of his retirement from active business 
life Mr. Webb was a diligent student and an energetic worker in the 
cause of the science and art of shipbuilding. Concurrently with his 
professional work, Mr. Webb gave much attention to the educational 
problem. Recollecting the difficulties he had encountered in acquir- 
ing a knowledge of the technique and science of his profession, he 
determined to found an institution where naval architecture and marine 
engineering would be taught to deserving students without any cost 
to them. On April 2, 1889, Mr. Webb’s ideas were given practical 
expression in the incorporation of Webb’s Academy and Home for 

Shipbuilders. 

The site selected is located at Fordham Heights, New York City, on 
the easterly banks of the Harlem River, just north of the University 
of New York, and contains about 14 acres, upon which are numerous 
large shade trees and extensive lawns. ‘The building was completed 
in February, 1894, and the entire property was formally presented to its 
trustees on May 5, 1894. The building is of yellow pressed brick, 
with brownstone trimmings. The greater part of the structure is five 
stories in height, with two additional stories in that portion occupied 
by the school. 

The ground floor of the building contains a spacious hall and broad 
stairway, reception room, parlor, a suite of rooms each for the matron 
and housekeeper, an office for the resident manager, and an extensive 
dining room. The floor above is devoted wholly to sleeping rooms, 
with the exception of a reading room and library, which has about 
1,500 volumes, including both scientific works and fiction. On the 
third floor are more sleeping rooms and a well-filled museum. It is 
here the visitor finds much of interest in the models of different craft 
built by Mr. Webb, varying from the little harbor tug to the power- 
ful ram Dunderberg. Were the student of naval architecture notes 
the changes that have gradually taken place in the general construc- 
tion of vessels during the last sixty years. Attention is also drawn 
to the large number of paintings and engravings illustrative of ves- 
sels, varying in type from the ancient galley to the modern war ship. 
Sleeping rooms occupy the whole of the fourth floor. Then come 

two of the drawing rooms, the instructor’s office, the mold loft, and 
the workshop. The sixth floor has another large drawing room and 
a lecture room, while on the floors above the latter are the physical 
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laboratory and gymnasium. There is a dark room for the develop- 
ment of photographs, and upon the roof a special arrangement for 
taking blue prints of the largest size. 

As its name would indicate, the institution provides a home for aged, 
indigent, or infirm men who have been engaged in building hulls of 
vessels or marine engines, together with the wives or widows of such 
persons; and an academy to ‘‘furnish to any young man, a native or 
citizen of the United States, who may upon examination prove him- 
self competent, of good character and worthy, free and gratuitous 
education in the art, science, and profession of shipbuilding and 
marine-engine building, both theoretical and practical, together with 
board, lodging, and necessary implements and materials while obtain- 
ing such education.” 

The system of instruction employed in the school is somewhat 
unique. It is intended more especially to give the pupils such a thor- 
ough training in the art and science of ship and marine-engine con- 
struction that when they graduate they will be fitted to enter the 
drafting room, where their special knowledge will enable them to per- 
form the most difficult parts of the work. In other words, the school 
does not pretend to turn out naval architects nor marine engineers. 
Development along these lines is left to subsequent acquirement 
through practical experience in the industry. It does, however, qual- 
ify the graduates to do the highest order of practical work in the 
drafting rooms, where they are usually employed. 

The first examination of applicants for admission was held in Janu- 
ary, 1894, at which time eight students were admitted, and in May 
following two more. Since then examinations for entrance have been 
held but once a year. 

Candidates for admission must be between 15 and 20 years of age, 
and their application must be made to the president of the academy 
not later than the Ist day of September of the year in which the appli- 
cant expects to enter. Owing to the limited accommodations for stu- 
dents and the ever-increasing number of those applying, it has been 
found necessary to subject all candidates to a very rigid competitive 
examination in the subjects required for admission, which at present 
embrace the common English branches, together with algebra up to 
and including quadratic equations, geometry, both plane and solid, 
and plane and analytical trigonometry. 

Of the students thus far received into the academy, a large majority 
have come either from the vicinity of New York or from those States 
bordering upon the Great Lakes. During the history of the school the 
following States have been represented by students: Maine, Massa- 
chusetts, Rhode Island, Connecticut, New York, New Jersey, Penn- 
sylvania, Georgia, Ohio, Indiana, Iowa, Michigan, and Minnesota. 

The school year begins in the second week in September and extends 
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until the second week in June, with a short vacation at the Christmas 
holidays and at Easter. 

During the school year all students must live in the academy, but 
the privilege of spending Sundays at home is generally granted to 
those whose homes are in the city or nearby towns, providing their 
work has been satisfactory. 

In sickness they receive the care of one or more of eight physicians 
who render gratuitous service to the institution. In case of severe 
illness they may be removed to the hospital with which the academy is 
provided. But one death has occurred among the students, and that 
was due to quick consumption. 

The work for the day is divided, according to the old-fashioned way, 
into two sessions—from 9 to 12 o’clock in the morning and from 1 to 4 
o’clock in the afternoon. No sessions are held on Saturdays, but most 
of the students during the morning avail themselves of the oppor- 
tunity of doing original or advanced work. 

The course of studies extends over a period of three years, and is as 
follows: 

In mathematics a course in adyanced algebra is given, in which are especially con- 
sidered variables and limits series, continued fractions, the binominal theorem, deter- 
minants, theory of equations, and the general solution of equations; a supplemental 
course in trigonometry covering the solution of trigonometrical equations; descriptive 
geometry with reference to the intersection of planes, curved and warped surfaces; 
analytic geometry covering (1) plane geometry as applied to loci and their equations, 
the straight line, the circle, different systems of coordinates, the parabola, the ellipse, 
the hyperbola, loci of the second order and higher plane curves, (2) solid geometry, 
involving the point, the plane, the straight line, and surfaces of revolution; the calculus 
ag a means for finding the quadrature of surfaces, the cubature of volumes, the cen- 
ter of gravity, and the moment of inertia of different areas and volumes; in hydro- 
_statics pressures on surfaces are found, centers of pressure, resultant horizontal and 
vertical pressures, equilibrium of a floating body, stability and metacenter, with special 
problems upon the same; mechanics, with special reference to rectilinear and periodic 
motion, curvilinear and rotary motion and projectiles; strength of materials, with an 
exhaustive treatment of cantilever and simple beams, compression of columns, torsion 
of shafts, apparent stresses and true stresses, and stresses in guns. 

The course in marine engineering begins with a general investigation of modern 
marine engines, boilers, and auxiliary machinery; of the conditions under which they 
work in practice; and of the subjects of fuels, combustion, and evaporative efficiency. 
The indicator and its diagrams are studied, and, when opportunity is afforded, students 
make short passages on coastwise steamers for indicator practice and the observation 
of marine machinery under weigh. A considerable amount of time is given during 
the first year to mechanical drawing and tracing, the models for the latter being 
selected from the large collection of prints of marine engines which forms a part of 
the equipment of this department. The instruction in drawing is continued through 
the reproduction in finished drawings of sketches, with dimensions to the preparations 
of original designs of engine details. The valve gears used in marine practice are 
investigated and laid down. The subject of heat is studied, and that of the theory 
ef the steam engine follows. The design, construction, and operation of marine steam 
boilers and the design and drawing of various types of the screw propeller are sub- 
jects on which stress is laid. The design of, and working drawings for, propelling 
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machinery for vessels is begun in the second year and is pursued until the end of the 
course, including all important parts from the cylinder to the propeller. Students 
who make a specialty of marine engineering pass the vacation period in the machine 
shops of shipyards or in the engine rooms of seagoing vessels. 

In naval architecture the course embraces both the theoretical and practical. The 
student is first required to make the calculations of areas and volumes to different 
water lines for a given vessel, then to get out a displacement sheet and the tons per 
inch curve, the area of midship section, together with its coefficients, is found; the 
center of buoyancy, its position vertically for change of draft, and the longitudi- 
nal position of center of buoyancy are discussed and their loci found; trim, centers 
of effort and pressures, tonnage, freeboard, and surplus buoyancy are treated; a ves- 
sel’s stability is considered, while calculations for and construction of curves of the 
same are made; curves of buoyancy, loads, sheering force, and bending movements 
of different classes of vessels floating in still water are gotten out; the formula ce 7 
as applied to the ship as a girder is investigated; the stability of different types of 
vessels under peculiar conditions; resistance at surface and deeply submerged are 
inquired into; stress on upper edge of sheer strake when vessel is inclined, and 
stresses on the structure of the hull for different conditions of lading are investigated, 
followed by calculations especially required for launching diagrams. 

The work in practical naval architecture is laid out along lines parallel to the 
theoretical, and consists of work in the drawing room, mold loft, and shipyards. 
In the drawing room the students familiarize themselves with the proper use of 
drawing instruments, planimeter, etc., make tracings of detail drawings, derive and 
plot the several curves mentioned under theoretical naval architecture; compare the 
scantlings of a given steel steamer with the different insurance societies’ rules, pre- 
pare a sheer draft, and make a half model of the same. The different methods 
of preparation and assembly of the various parts of a ship in proper order, preparing 
slip, laying blocks, different ways of bending and setting frames, floors, and beams, 
the laying and fitting of various kinds of keels, stern and rudder frames, construction 
of bulkheads, pillaring, hatches, bridges, etc., are in turn considered and drawings 
of the same are made. 

In the mold loft a wooden ship is first laid down and faired up, and molds of 
the several parts actually made. This work is followed by the laying down of a 
cargo steamer, the working drawings of which have already been made in the draw- 
ing room, and the preparation of the scrive board and molds. A half model of 
this steamer is then made and lined off completely. Owing to the ample floor space 
of the mold loft, much of the work can be laid out in full size. 


In order that students may acquire a more extended knowledge of 
practical naval architecture and marine engineering than it is possible 
for them to secure at the academy, all undergraduates'‘must pass about 
eight weeks of the summer vacation at work in various shipyards 
throughout the country. While thus engaged they receive wages 
commensurate with the services rendered, and in many instances are 
offered permanent employment, but they always return to complete 
their course at the academy. Those students of the graduating class 
who wish to enter the employment of the Government are allowed to 
take the civil-service examinations; which are held usually a month or 
two prior to the final examinations at the academy. Every student 
who has taken these examinations has passed them successfully and 
received his appointment shortly after, and in some cases even before 
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graduation. With the exception of one, whose eyes failed him, every 
graduate from this institution is either in the employ of the Govern- 
ment or engaged at some private shipyard. One is located on the 
Pacific, and all the others on the Atlantic coast. 

The school is under the general management of a board of trustees. 
The faculty consists of 8 instructors, all of whom, in addition to 
being college graduates, have had many years of practical experience 
in their respective branches. The number of pupils in, the different 
classes during the past year was as follows: Junior class, 17; middle 
class, 10; senior class, 11. The number of graduates is 88. The cost 
of the building and its"furnishings, together with the grounds, reached 
nearly $500,000. More than two-thirds of this amount might be prop- 
erly apportioned to the purposes of the school. The maintenance of 
the institution has been amply provided for by the founder by the 
deeding to the corporation of very valuable property, both in New 
York City and elsewhere. The cost of maintaining the school alone is 
about $20,000 per annum. 

It is the opinion of the oflicials that the courses of training and study 
are the best that could be arranged for the purpose. Improvements 
are made when justitied by experience or necessity. It is, perhaps, 
too early to speculate upon the benefits that may have accrued to the 
shipbuilding industry as a result of the establishment of this school. 
It is thought, however, that the graduates have already demonstrated 
the usefulness of the school by the services they have rendered to the 
industry at large. 

The best evidence of this is the unstinted praise that is bestowed 
upon the school by the leading shipbuilding establishments of the 
country. There can be no question or doubt regarding the benefits 
derived by the young men who have been under instruction in the 
school. In the first place, all the graduates were boys whose parents 
were too poor to give them a technical education. They were admit- 
ted to the school, given free board and lodging, and provided with the 
best instruction obtainable along the lines laid down, and when they 
had completed the course they were qualified to fill positions which 
pay them from $18 to $35 per week. No graduate is required to accept 
a position for less than $18 per week, and cases were found where in 
less than six months after leaving the school their wages had been 
advanced to $25 per week. All graduates are qualified to take up 
practical work without undergoing a period of apprenticeship, and 
the fact that the demand for graduates is far in excess of the supply 
is a strong indication that they are preferred over ordinary shop-trained 
workmen. This was verified by the employers who were visited in 
this connection, all of whom attributed the superiority of the gradu- 
ates to the thorough training they had received in the school. It is 
hardly necessary to add that this school has proved satisfactory. The 
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splendid reputation which it has already acquired among the naval 
architects and shipbuilders of the country affords conclusive proof of 
its usefulness and easily vindicates the wisdom and judgment of the 
founder. 


TECHNICAL AND CONTINUATION SCHOOLS. 


The schools that are here classed as technical and continuation 
schools differ in one important respect from those classed as trade 
schools—their purpose is not to teach entire trades, but to give scien- 
tific and technical instruction for the betterment of those who are for 
the most part already at work. The manual practice, therefore, in 
these schools is entirely lacking, or is only for the purpose of making 
clear the teaching. Many institutions which teach the practice of 
trades give also the same kind of instruction as the technical and 
continuation schools, Pratt Institute being a notable example. 


DREXEL INSTITUTE, PHILADELPHIA, PA. 


The Drexel Institute was founded in Philadelphia in 1891, by Mr. 
Anthony J. Drexel, for the promotion of education in art, science, 
and industry. The chief object of the institute is the extension and 
improvement of industrial education as a means of opening better 
and wider avenues of employment to young men and women. In 
accordance with the founder’s desire, however, the plan of organiza- 
tion has been made comprehensive, providing liberal means of culture 
for the public by means of evening classes, free lectures and concerts, 
the library, and the museum. 

The institute building was dedicated December 15,1891. It is a 
magnificent structure, built in the style of the classic Renaissance, or 
what would be better described as a modern interpretation of Greek 
forms. It is centrally located on one of the main thoroughfares of 
the city and within easy reach of the principal street railways. 

A beginning was made in some of the departments in February, 
1892, and in September of the same year work was regularly begun in 
most of the departments included in the general scheme of instruction. 

The founder’s gifts to the institution, as a whole, amount to 
$3,000,000. Of this stim, $1,000,000 has been expended upon the 
buildings, with their equipments and appliances. The endowment 
fund of $2,000,000 is applied in maintaining the instruction. This 
enables the institute to offer the instruction at extremely moderate 
and in some cases nearly nominal rates. There is also a number of 
free scholarships for deserving students. 

Besides the instruction provided in the several educational depart- 
ments, the institute carries on a large and important work through the 
means of the free public lectures and concerts, which are given during 
the winter months in the auditorium, which is capable of seating 1,500 
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people. These lectures aim to furnish opportunities for general cul- 
ture to the public at large, a work in which the library of 26,000 vol- 
umes and the museum are also made to cooperate. The collections of 
the museum embrace specimens in every department of industrial art. 
During the past year the attendance at the lectures and concerts has 
been more than 386,000. 

In the administration of the institute every effort is made to bring 
the opportunities for improvement, which are so liberally provided, 
within the reach of the largest possible number. 

The institute is open to both sexes on equal terms. While students 
are recommended to enter regularly one of the departments or courses, 
the same liberal opportunities are provided for those taking special or 
elective courses. 

The evening classes, which are open for six months of the year, 
from October to March, inclusive, offer instruction and training of 
the same kind and character, and with all the advantages of the exten- 
sive appliances and apparatus, as the instruction and training given in 
the day classes, and at much lower rates. Systematic courses in all 
the departments of the institute are organized for the benefit of the 
evening students, and certificates are granted to those who finish these 
courses and pass the required examinations. 

The work of the institute comprehends eighteen departments, each 
of which is organized with reference to its special objects and courses 
of instruction. They are as follows: Fine and applied art; mechanic 
arts; electrical engineering; science; technical courses in mechanical 
drawing and machine construction; commerce and finance; domes- 
tic science and arts; including separate courses for juniors; normal 
courses; library school; courses in English; physical training; free 
public lectures and evening classes in choral music; library; museum, 
and a department of evening courses. The institute affords a wide 
range of instruction in many useful branches of study. For the pur- 
pose of this report, however, only such courses as are specially 
designed to qualify the graduates to engage cither in elementary or 
advanced work in industrial occupations will be considered in detail. 

In the department of fine and applied art are the usual courses pre- 
liminary to a thorough knowledge of the application of art to indus- 
trial subjects. The following courses have special reference to 
industrial work: Clay modeling which is adapted to the needs of those 
desirous of devoting themselves to decorative sculpture in terra cotta 
and stone as applied to buildings, and also to the needs of artisans 
and designers in silver, bronze, iron, ete.; a practical course in wood 
carving and its application to the various forms of industrial produc- 
tion; a three-year course in design and decoration as applied to wall 
papers, textiles, furniture, book covers, etc., and a two-year course 
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in architecture, which is designed to qualify the graduates as archi- 
tectural draftsmen. 

The instruction in the department of mechanic arts is of the 
advanced manual-training order, and aims to give a general rather 
than a special training. The course in electrical engineering is in- 
tended to be both practical and scientific, the particular object in view 
being to fit the students for positions in which the knowledge gained 
in the school can be put to immediate and practical use. The course 
in mechanical drawing is quite comprehensive and is intended for the 
training of mechanical draftsmen. The course in machine construc- 
tion provides instruction in the theory of machinery and practical 
training in the designing and construction of machines. 

The courses in domestic science include general and invalid cookery, 
housekeeping, laundry work, normal and junior courses, etc. These 
courses are intended for girls and young women who desire to prepare 
themselves for household duties, nurses, and those who wish to become 
teachers or directors in this branch of work. The domestic arts de- 
partment gives instruction in hand and machine sewing, dressmaking, 
and millinery. 

The library school is organized to furnish opportunities for the 
systematic training of librarians and assistants. The normal courses 
for the training of special teachers provides instruction for both men 
and women with a view to qualifying them as teachers in manual 
training, domestic science and art, and commercial branches. 

The charges for tuition range as follows: Day classes, per term— 
Drawing, painting, and modeling, $12 to $15; clay modeling and wood 
carving, $15 each; illustration, $20 to $25; design and decoration, $15 
to $20; architecture, $30 to $35; special art classes, $15; mechanical 
drawing and machine construction, $25 each; electrical engineering, 
$37 and $38; chemistry, $12; physics, $10 to $12; mathematics, $10. 
Evening classes, per term—Free hand drawing, drawing from the 
antique, clay modeling (elementary and life classes), and wood carving, 
$3 each; life class for men, $6; architectural courses, $4 to $6; applied 
electricity, $5 and $6; mathematics and shopwork courses, $3 to $5 
each; mechanical drawing, $3; chemistry and physics, $5 each; sew- 
ing, $3; millinery, $3 to $5; dressmaking, $3 to $8. 

The courses of instruction are as follows: 


DEPARTMENT OF FINE AND APPLIED ARTS. 


The ‘general course of instruction in this department comprises free-hand and 
linear perspective; cast and antique drawing; sketching from objects and the costumed 
figure; clay modeling; life and still-life work; ‘composition; painting in oil and 
water color; illustration, etc. The special courses include clay modeling and wood 
carving, as adapted to the various forms of industrial production; ornamental design 
and decoration; the graduates course, which includes applied work in architectural 


ey 
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and interior decoration, designing furniture, mantels, stained glass, ornamental iron- 
work, etc. The course in architecture is as follows: 


Architecture. 


First year: Study of the orders of architecture from Vignole, and actual examples. 
Perspective—theoretical principles and practical exercises. Shades and shadows. 
Sketching from photographs, casts, and buildings, in pencil. Historic ornament— 
Greek, Roman, Byzantine, Romanesque, Moresque, Gothic, and Renaissance, in line 
and color. Building materials—kinds and qualities of materials used for building 
purposes. Building cofstruction—working drawings and principles of heating, ven- 
tilation, and plumbing. Graphic statics—essential elements for practical work. 
Mathematics—review of arithmetic, giving special attention to decimals, ratio and 
proportion, percentage, square’root, metric system, practical measurements; elemen- 
tary algebra through simple fractions; algebra through quadratics; practical geom- 
etry. English—principles of composition and exercises in writing. General history— 
ancient, medieval, and modern. Building laws—the more important statutes on the 
subject. 

Second year: Architectural design. Planning of domestic and business buildings. 
Architectural ornament and decoration. Measured drawings from actual measure- 
ments of buildings. Constructive design, applied statics, strength of materials, with 
laboratory work. Sketching in pencil and wash. Pen and ink rendering—repro- 
ductive work and original design. Water-color rendering—actual buildings and 
original designs. Stereotomy. Mathematics—essentials of plane trigonometry, 
including drill in use of logarithmic tables and solution of right and oblique trian- 
gles; practical geometry and mensuration; elementary mechanics; elements of plane 
surveying and leveling, recitation and field work. Wood turning—designing and 
shopwork. Specifications; contracts; estimates. Lectures on history of architecture, 
electric lighting, heating, ventilation, and plumbing. Business forms and customs. 

As occasion requires, visits are made to important buildings, to illustrate the prac- 
tical application of principles presented in class. 

Students attend five days a week, from 9 a. m. to 3 p. m., with an hour’s recess in 
the middle of the day. 

Eyening classes: The evening classes extend through six months of the year, from 
October to March, inclusive. Instruction is given in the following subjects: Free- 
hand drawing from the cast, drawing from the antique, from life, modeling in clay, 
architectural drawing, building construction, design, pen and ink rendering, water- 
color rendering, wood carving. 


DEPARTMENT OF ELECTRICAL ENGINEERING. 


The course of instruction and training occupies two years and includes the follow- 
ing subjects: 

First year: Mathematics—analytical geometry and calculus. Physics—gases, heat, 
light, and sound; lectures and laboratory work. Chemistry—qualitative analysis. 
Theoretical electricity. Electrical lighting and photometry. Electrical laboratory 
work. Electrical drawing. Mechanics of machinery. Valve gears. Boilers. Ma- 
chine shop practice. Mechanical laboratory work. English language. 

Second year: Mathematics—calculus. Alternating currents. Electromagnets— 
dynamos and motors. Electrical engineering. Electrical laboratory work. Chem- 
istry—technical chemistry. Thermodynamics—steam, gas, air. Telegraph and 
signal systems. Designing work. Telephones. Hydraulics and turbines. The 
steam engine—its structure and design. Mechanics of materials. Mechanical 
laboratory work. Papers on electrical subjects. Lectures on electrical measuring 
instruments and their use, building construction, and business forms and customs. 
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Eyening classes: From the beginning of October until the end of March, there are 
two courses in applied electricity: (1) A course of one year, embracing the simple 
theory of the electric circuit and its commercial application in lighting and power 
distribution, etc., with laboratory work in testing; (2) a systematic course, of two 
years, embracing lectures on the theory and practical application of continuous and 
alternating currents. 


COURSE IN MECHANICAL DRAWING. 


The course extends through two years and includes the fqllowing subjects: 

First year: Mechanical drawing—the use of instruments; lines and measurements; 
orthographic projection as far as the intersection and development of prisms; inter- 
sections completed; the cycloid, epicycloid, hypocycloid, and inyolute curves; their 
application to spur and bevel-gear drawing. Free-hand drawing. Descriptive 
geometry—lines and planes. Mathematics—review of arithmetic, giving special 
attention to decimals, ratio and proportion, percentage, square root, metric sys- 
tem, practical measurements; elementary algebra through simple fractions; algebra 
through quadratics, including only the simplest forms in simultaneous quadratics and 
radicals; practical geometry. Shopwork—bench work in iron. Students complete 
the elementary exercises during this term. Elementary exercises in woodwork. 
Student completes some project which has been designed in the drawing room, 
including key fitting and scraping a cylindrical surface to a bearing. 

Second year: Mechanical drawing—worm and worm gears; solids inclined to both 
planes of projection and the application of the principles involved to iron-roof con- 
struction and quarter-twist belts; workfrom sketches; complete drawings; the design- 
ing of amachine to be constructed in the machineshop. Mathematics-—essentials of 
plane trigonometry, including drill in use of logarithmic tables and solution of right 
and oblique triangles; practical geometry and mensuration; elementary mechanics; 
elements of plane surveying and leveling, recitation and field work. Physics— 
laboratory work, consisting of manipulation and measurements. Shopwork—wood- 
work (pattern making); forging, machine work (parts of a machine designed in the 
drawing room); machine work—worm, worm wheel, and gear cutting. 

Evening classes: Course I—use of mathematical instruments, orthographic projec- 
tions, intersections, development of surfaces. Course Il1—the application of the 
development of surfaces to machine construction, detailed working drawings of 
machinery. Course [1]—practical designing of machinery. 


COURSE IN MACHINE CONSTRUCTION. 


The course of instruction occupies two years and includes the following subjects: 

First year: Shopwork—bench work in iron; students complete the elementary 
exercises during this term, and some project which has been designed in the draw- 
ing room, and unless the realization of the project includes key fitting, special 
instruction is given in the same; elementary exercises in woodwork. Mechanical 
drawing—the use of instruments; orthographie projection as far as the intersection 
and development of prisms; intersections completed; the cycloid, epicycloid, hypo- 
eycloid, and inyolute curves; their application to spurs and bevel gears; logarithmic 
and Archimedean spirals and their application to cams. Mathematics—review of 
arithmetic, giving special attention to decimals, ratio and proportion, percentage, 
square root, metric system, practical measurements; elementary algebra through 
simple fractions; algebra through quadratics, including only the simplest forms in 
simultaneous quadratics and radicals; practical geometry. Physical training in the 
gymnasium twice a week during the year. 

Second year: Shopwork—woodwork (pattern making); forging; machine work, 
both in operating and constructing, assembling, worm and gear work. Mechanical 
drawing—sketching from machines; making assembled drawings of machines from 
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sketches; worm and worm gears; problems in the construction of machines; graph- 
ical representation of forces acting in machines. Mathematics—essentials of plane 
trigonometry, including drill in use of logarithmic tables and solution of right and 
oblique triangles; practical geometry and mensuration; elementary mechanics; ele- 
ments of plane surveying and leveling, recitation and field work. Physics—labo- 
ratory work, consisting of manipulation and measurements. Physical training in 
the gymnasium twice a week during the year. 

Evening shop-work courses: (1) Woodworking—exercises in joinery, turning, pat- 
tern making. (2) Bench work in iron—chipping and filing. (3) Machine con- 
struction—use of machine tools and practical work in the building of machinery. 
(4) Forging—exercises in forging and welding, forging and tempering of machine 
tools, ornamental work from designs. 

The science courses embrace thorough instruction in mathematics, physics, and 
chemistry. A part of the latter course consists of special lectures on textiles, dyeing, 
bleaching, and cleansing materials and operations. 


COURSE IN HAND AND MACHINE SEWING. 


The covrse in sewing includes the simple stitches used in hand and machine 
sewing and their application in the making of garments. Work cut and planned in 
the class room must be completed at home. All materials are supplied by the 
student. Students who have uot had the necessary preliminary training or experi- 
ence in hand and machine sewing are expected to take this course, in whole or in 
part, before beginning the dressmaking work. ‘The course occupies two terms. 
Two lessons, of two hours each, are given weekly. Applicants must have a good 
elementary education. The subjects are as follows: 

First grade: History of implements used in hand sewing; kinds and qualities of 
materials for undergarments; proper position of the body in sewing; methods of 
using thread and needles, thimble, and tape measure; woven textiles; different kinds 
of stitches; combination of stitches; seams, hems, tucks; buttonholes; making 
simple garments. Second grade: Sewing machines; measurements; drafting drawers, 
underskirts, and nightgowns; making of garments; cutting and making corset covers 
from patterns; cutting and making shirt waists. 


COURSES IN DRESSMAKING, 
General course. 


The general course of instruction consists of four grades, each occupying one term, 
or half the academic year. Each grade is complete in itself, but the four consecutive 
grades are essential to thorough training in the practice of the art. 

First grade: This grade is devoted to the fundamental principles of dressmaking. 
One plain dress is completed. Two lessons, of two hours each, are given weekly. 
The subjects studied are as follows: 

Implements and appliances used in dressmaking; cotton staple, its various uses; 
choice of materials; textiles as to color and application to dress; taking measure- 
ments; drafting foundation skirt; drafting draperies and principles of same; finishing 
skirt for trimming or draping; making lined skirt; form, proportion, and line relat- 
ing to ornament in dress; plans for completing skirts; cutting waists with seams from 
patterns drafted by students of the advanced grades, from measurements taken from 
different members of the class; basting, fitting; planning trimming; general finish. 

Second grade: In this grade attention is paid to taking measurements of different 
figures and to drafting patterns from the same. The first dress made is of plain ma- 
terial; the second is a waist or entire garment of striped or plaid material; the third, 
a garment on the gown form. The outline of the course is as follows: 

Color and textiles; their various uses and relations to personal adornment; growth 
of wool and silk; manufacture of fabrics; taking measurements; drafting plain waist 
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from different measurements; drafting waist with extra seams for large figure; cut- 
ting and matching striped, plaid, or figured material for waist; making and trimming 
the same; drafting and making dresses on the gown form; artistic dress in its relation 
to the body; design in drapery; making dress on gown form from the student’s own 
design. 

Third grade: The work of this grade is chiefly an extension of that of the two pre- 
ceding grades, with the additional subjects of instruction named below. For further 
practice, students may receive and execute orders. The course of study is as 
follows: 

Advanced draiting; choice of materials for gowns of special character; making 
dinner dress; evening dress; choice of materials for same; handling of velvet; mak- 
ing models of inexpensive materials to test the design; the form and poise of the 
body in their relation to dress; child’s dress, materials, drafting, cutting, and making 
the same. 

Fourth grade: This grade completes the general course. It includes instruction in 
tailor finish, as applied to dresses, jackets, and coats. Orders may be received and 
executed by students. The outline is as follows: 

Material used in making coats, as staple and manufactured; drafting jackets and 
coats of yarious styles; cutting, basting, fitting, pressing; practice in making pockets, 
applying same to garment; making buttonholes; sewing on buttons; lining and fin- 
ish of coat; making collars; principles applied to tailor-made dresses. 


Technical course. 


This course extends through one year and comprises all the work of the general 
course. It provides additional practice in executing orders, which students may take 
on their own account during the second half of the year. Attendance is required 
every day, except Saturday, from 9 a.m. tol p.m. Students have the use of the 
dressmaking rooms until 4 p.m. Students receive the full course of instruction in 
drawing and water color, and in the keeping of accounts, business forms, and corre- 
spondence, given in the general course. Students taking this course are expected to 
attend the courses of lectures in the chemistry of textiles, dyeing, and cleansing, and 
in physiology and hygiene with reference to dress. No additional fee is required. 


MILUINERY. 
General course. 


The general course in millinery consists of three consecutive grades, each occupy- 
ing one term. In each grade two lessons in millinery, of two hours each, are given 
weekly. This course also includes instruction in drawing and water color, for the 
purpose of giving the students a knowledge of line and form, and the ability to 
execute designs for the various kinds of hats in monochrome and color. One lesson 
of one and one-half hours is given each week throughout the three grades. Instruc- 
tion is also provided in accounts, business forms, and correspondence, two lessons a 
week being given throughout the grade in which the work may be taken. A course 
of lectures in the chemistry of textiles, dyeing, and cleansing is given in the second 
term of each year. All materials used are selected and furnished by the students. 
Constant use is made of the extensive collection of books in the library and of the 
important collection of textiles in the museum. The leading American and foreign 
fashion periodicals are supplied in the millinery rooms. 

First grade: In this grade the work begins with the study of the hat in detail. 
The methods of preparing the various fittings for the brim are taught upon a straw 
and a felt hat, canton flannel and cheese cloth being used which represent, respect- 
ively, velvet andcrepe. After each exercise of fitting the brim, the hats are trimmed 
with suitable bows of sateen, which serves as ribbon. The knowledge so gained is 
then applied in the making of one hat of choice materials. The outline is as follows: 

Color and materials as related to the headdress; wiring; folds; fitted facing; shirred 
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facing; puffed edge; bows and rosettes; study of line and form as applied to frame 
making; buckram hat frames; fitted hat made, lined, and trimmed; manufactures of 
straw and felt hats, velvet, and ribbon explained. 

Second grade: In this grade the bonnet and toque are studied, using for practice 
materials that are appropriate for the purpose. The latter part of the grade is devoted 
to the making of bonnets and toques of choice materials. The outline is as follows: 

Bonnet with plain crown and with puffing, made, lined, and trimmed; bonnet of 
more complex design; toque made, lined, and trimmed; practical work, regulated by 
the season in which the grade is studied, and leading to a knowledge of the design- 
ing of bonnets and hats. At least four pieces of millinery must be made by each 
student. 

Third grade: Throughout this grade students work in choice materials, to gain 
confidence and experience; they are allowed to receive and execute orders. The 
outline is as follows: 

Crepe bonnet; silk bonnet or hat; growth and manufacture of alk explained; wire 
frame making; large velvet hat; evening bonnet from student’s own design; shirred 
hat. . 

Graduate work: Students who have finished the three grades of the general course 
may remain another term for the purpose of doing more original work and gaining 
additional practice in dealing with the designs and materials appropriate to the two 
millinery seasons. The work may consist largely of orders taken by the student. 


Technical course. 

The technical course occupies one year. Attendance is required every day in the 
week, Saturday excepted. 

Evening classes: In the evening classes, instruction is given in the first, second, _ 
and third grades of the general course in dressmaking, and in the first and second 
grades of the general course in millinery. Each grade occupies one session. There 
is also a class in sewing. In each grade two lessons of two hours each are given 
weekly. 

The institute is under the general management of a president and 
board of trustees. There are about 70 instructors, 50 of whom are 
engaged in the courses covered herein. A large number of the instruct- 
ors are professional teachers, college and technical school graduates, 
whose training has been supplemented with long experience in practical 
work in the parts they teach. 

The following table shows the number of pa in various courses 
during the past year: 


PUPILS IN SELECTED CLASSES IN DREXEL INSTITUTE. 


Day Evening : 
Courses. classes, classes, | 2otal. 

Drawing, painting, and modeling .......--...-----+-+---- eee eee eee 100 89 189 
MTSE UE ieee ae 6 Suna ce siccnee te cums sister dacule er sabe Ads. eewamemenss Sam leercte ayes cine - 
Clay modeling.....-.--.-----+--- 222+ - +e sees eee cece eee e cree eects eee ee|eeeee eee 17 : 
NUR CRG SUE Wild ete toe ee eiatalalnisinicins ain,cielelwielalersis'© nis o.sieiai ies cies 922 005s bree te =. 7 ef 
Design amd Gecoration ..... 0.022202 ce cece ese e eee cence cee cence eees BO cake sialaziee See 3 
AM CHITCOEURAECOURSCSe cca cia seles duisieee erica cx wicletiesisowimereensasccne a ie 1 a 
Sle Chinca ln COULSC Rtas wiectne aaa ae es aieiejs sine clsle jan iaioid Women Uminiarsinrsieeicinia'a's 22 62 3 
MUCHA MI GA WiGRA WAND: se cl c ccc ciais clejemeie sie = acialssa see's aemeeccveic'siceicialc 34 118 3 
Mier inne CONS UR CULOI oe elas aieln cya la cielnicicisisisiersie Siiesiee eamies.cle<=\c/</mrieiaeie 14 : a 
W000) WOT KAI oe os oar oe weir oe nei enim seen sicin san cwseeea asses |aeeene res ee 3 oo 
eH ea INGNIN A ERCS oe eee ee eetete acre aot e e is otoe H ae laieinter-lelale'sivie G/s/swvinje)cis| a.neiee sn deese aM = 
(WHemMuIstLy, «ges se ee eee ete ks eee lene) -iainislainiemneisim ec |e ses nnacin = a aoe 
Sian etait aie KG aces sot:) She ee ee qe 5 eevee Be See ECC Ore eee arian meer eee a a : a 
INIBPMIM OY teins cletine tele eietorslc eiaiei~ viele c we ainioiwenicin\rnniedieiacie cosewee cess 3 

TUN ceecié Goteus doce pO OnO Reo ace SEO OeE eee ae ee 420 762 1, 182 
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Including the evening classes, the number of pupils that have com- 
pleted the foregoing courses is about 500. The total cost of mainte- 
nance is $140,000 per annum. Of this amount it is estimated that 
about 70 per cent is required for the art, industrial, and technical 
branches. The institute derives its income from an endowment fund 
provided by the founder, and from tuition fees. 

Regarding the courses of training and study, it is stated that they 
are quite satisfactory. The management has always aimed to maintain 
a high standard of efficiency in everything pertaining to the institute. 
The only thing needed at present is additional class room, and this will 
soon be provided, as plans have already been made for a new building 
which will occupy a convenient site adjoining the institute building. 
Generally speaking, the institute has done a great deal toward furnish- 
ing some of the local manufacturing establishments with a class of 
workmen who are well equipped in the theory and technique of the 
trades. The influence of the institute upon the working classes gen- 
erally isa hard matter to estimate. - It is safe to say, however, that 
through its schools, library, and public lectures it has aided in pro- 
moting the general intelligence and social development of all classes in 
the community. The effect upon those who have been under instruc- 
tion is said to have been beneficial in every respect. The thorough 
technical training given to the students make them more valuable to 
their employers, and they are preferred over ordinary apprentices and 
workmen. A forcible illustration of the value of this training to the 
students is furnished by one of the largest industrial establishments in 
the city. In this establishment a reduction of two years from the 
usual period of apprenticeship is allowed to young men who complete 
the technical courses in the institute. The success of the institute has 
had no effect in the way of causing improvement in shop training in 
the vicinity. On this point it is said, ‘‘the ideal of the average shop 
is purely commercial, and thorough training is subordinated to quick 
results. The workmen are given special parts to perform and there- 
fore do not acquire a full knowledge of the trade. Everything is done 
with a rush and the thorough training of the all-round mechanic is 
lost sight of.” 

In dressmaking, millinery, and in some trades which require tech- 
nical skill and a knowledge of architectural and mechanical drawing, it 
is possible for the graduates to engage in practical work without under- 
going the usual period of apprenticeship. The institute schools have 
met with a high degree of success and have practically attained the 
end for which they were established. 


SPRING GARDEN INSTITUTE, PHILADELPHIA, PA. 


The Spring Garden Institute was incorporated in Philadelphia, April 
12, 1851. When the school was first started it was intended merely 
to teach industrial drawing and design. Subsequently a mechanical 
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handiwork school was organized, and finally a school of applied elee- 
tricity was added, which is strictly speaking a technical school. Each 
school or department is complete in itself. The special need that led 
to the establishment of the school was that mechanics were unable to 
read the drawings of mechanical draftsmen, and it was the opinion of 
the founders that they could be made more useful to their employers 
and more valuable to themselves by being trained in the principles of 
linear representation of objects. 

Both day and evening classes are conducted in each department. 
The night classes generally are intended to be helpful to apprentices 
and mechanics who are employed in industrial establishments during 
the day. The classes are not intended to produce architects, mechan- 
ical draftsmen, or artists. The chief purpose always kept in view is 
to give the pupils such technical instruction as will make them more 
useful as mechanics. Nevertheless, out of these night schools have 
come architects, engineers, draftsmen, and artists. The day schools 
are for those who desire a thorough art or mechanical training before 
entering a trade or profession. The outcome is the same as in the 
night classes, but because of the longer time devoted to study the 
pupils receive fuller instruction and a larger proportion advance to 
the professions. 

The institute library contains a large collection of reference and text- 
books on art, mechanical, and engineering subjects which are always 
accessible to the pupils. The mechanical and electrical equipment 
comprises a full complement of working tools for each pupil, a com- 
plete assortment of wood-working and metal-working machinery, dyna- 
-mos, motors, transformers, and an air-brake outfit; and for the study 
of electric traction a complete street car truck, equipped with two 
30-horsepower motors, has been installed. In addition, the institute 
lighting and power plant, with both alternating and direct current sys- 
tems of lighting, steam and gas engines, boilers, pumps, etc., is espe- 
cially arranged and adapted to give the pupils a thorough insight into 
this line of work. ; 

The regular school year, which is divided into three terms of twelve 
weeks each, begins the middle of September and ends about the middle 
of June. There is also a special summer term lasting twelve weeks, 
which is intended for the benefit of those who desire to study during 
the vacation period. The regular course of instruction covers a period 
of three years. 

The studies in the day art school provide for a fixed course of free- 
hand, mechanical, and architectural drawing, pen and ink work, paint- 
ing in oil and water colors, industrial designs as applied to wall papers, 
textiles, stained glass, book covers, ete. This course is arranged as 
nearly as possible in progressive order. Sessions are held five days 
each week from 9a. m.to2p.m. The studies in the night art school 
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cover practically the same ground as those of the day school, except 
that they are on the elective basis. Sessions are held two nights 
each week from 7.30 to 9.30 o’clock. Lectures on geometry and per- 
spective are given one evening each week throughout the season, 
which the pupils of all classes are expected to attend. 

The instruction in the mechanical department comprehends courses 
in wood and metal working. During the first year pupils are assigned 
to either wood or metal work for the first term, at the end of which 
they are shifted, so that by the end of the second term all pupils will 
have had elementary training in both wood and metal working. 
Beginning with the second year the pupils are required to make a 
choice of the class they desire to enter, and thereafter the instruction 
and shop practice is confined to wood or metal working, as they may 
elect. This method gives the pupils the benefit of continuous work 
with one kind of tools and enables them to attain greater proficiency 
in the particular branch they may desire to follow. In the metal- 
working division the second and third year courses include general 
machine work, tool making, and machine construction, and in the | 
wood-working division general pattern making is taught. 

- All pupils in the mechanical and electrical departments receive 
instruction in mechanical drawing and mathematics. Sessions are held 
six days in the week, from 8 a. m. to 5 p. m., except Saturdays, when 
the school closes at noon. The instruction in the night classes is the 
same as in the day classes, except that the sessions are not divided 
into terms, and less time is devoted to shop work. There are but-two 
sessions of two hours each per week. The regular course in the elec- 
trical department extends over a period of three years for both day 
and night classes. Pupils in the day class are required to attend the 
mechanical course also, The instruction is designed to give the pupils 
a thorough knowledge of the elementary principles of electricity and 
a practical working knowledge of electrical machines, instruments, 
and appliances. During the first year of the day class the mechanical 
shop work is supplemented by a course of lectures on practical elec- 
tricity. In addition to the mechanical shop work in the second and 
third year courses two days per week are devoted to ¢xperimental and 
practical work in the laboratory and electrical shop. Except that 
the pupils are not required to enter the mechanical department, the 
instruction in the night class is conducted on the same general lines as 
in the day class. The sessions and hours for-instruction are the same 
as in the mechanical department. 

In addition to the regular course there is a special evening course in 
dynamo and motor construction and testing. 

The charges for tuition are as follows: Day classes, per term, draw- 
ing, designing, etc., $20; mechanical and electrical departments, first 
year $25, second and third years $30, summer term $20. Evening 
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classes, free-hand, mechanical, and architectural drawing, and design- 
ing $5 per term; mechanical department $5; electrical department, 
first year $10, second year $15, third year $20; special course in 
dynamo and motor construction $25. 

The institute is under the control of a board of managers. There 
are 14 instructors, all of whom have had many years’ experience in 
practical work, and a majority are also graduates of technical and 
scientific schools. The number of pupils in the different classes 
during the past year was as follows: 


PUPILS IN EACH CLASS IN SPRING GARDEN INSTITUTE. 


1 Class. 
Courses | : Recon 
First year. year. Third year.| Total. 
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TENA GONGKSST CRIED) Caan oe pn | Ag 7 23 
PARC AFCAll MOPRIADOUG oo. cic Geos oe occa CO wend ca cc ee | 25 15 8 48 
nbectricad department... 320-2 so cote ah ocean viene | 25 BP ees er ey 30 
a 
ten play SEROOLS 226 25S wemiosticke ocmnbeanotaces- 61 | 25 15 101 
NIGHT SCHOOL. | 
TAS SSI COCs UR tg eo ee, Ne ae ae | 140 80 60 280 
Ula SO FECTED CR oe a a ee | 45 45 48 138 
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Designing (for those who have studied free-hand)......'....-.-.--.-|..---------- | 15 15 
Mechanical department -. 40 | 20 15 143) 
Electrical department .... 105 25 10 140 
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It is estimated that there have been about 3,000 graduates since the 
school was established. The building and equipment cost $200,000. 
The original building was dedicated in 1852. The average cost of 
maintenance is $16,000 per annum. ‘The institute derives its income 
from tuition fees and an endowment fund which at present amounts 
to $158,600. Thirty rooms, with an aggregate floor space of 29,000 
square feet, are devoted to the use of the schools. 

Regarding the courses of training and study and the benefits 
resulting from the establishment of the schools, it is said: 


The only improvement aimed at is to apply more thoroughly the 
principles of the school—the teaching of ‘‘ things rather than words” — 
and the progress in this direction is entirely satisfactory. Ina great 
city filled with manufacturing establishments it is impossible to trace 
the influence of a single school upon industries. All that can be 
learned on the subject is that the institute has contributed its full share 
toward furnishing the industries with a better class of workmen than 
they would have without its educational influence. While probably 

two-thirds of the pupils are sons of mechanics who have learned by 
bitter experience that want of knowledge of mechanical drawing and 
the principles of mechanics is a severe hardship, the labor unions have 
never taken any action regarding the schools. 
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There is no record of former pupils, though some of the reports 
show that many of them have advanced to high positions. It would 
be wrong, however, to ascribe their success to the institute, for a 
great deal depends upon the man himself. The institute has helped 
these successful men by giving them sound elementary training, and 
they were prepared to take advantage of the opportunities offered 
and worked out their own advancement. 

Better wages and more rapid promotions have unquestionably resulted 
from the training received by the pupils, and they are preferred over 
ordinary apprentices. The institute has more applications for 
employees than it can fill from its graduates, and really suffers from 
the demands made upon it, because some pupils are taken by manu- 
facturers before they have obtained as much training as the institute 
could and ought to give them. No graduate is fitted to work as a 
master mechanic. ‘They have not the ‘‘commercial speed” which 
comes of long practice. But the dullest graduate has a far better 
knowledge of the technique and principles of the trades than the 
average mechanic and will excel him in the long run. ‘The institute 
schools have proved highly satisfactory, and have fully attained the 
end for which they were established. The original purpose was to 
afford instruction and training that would qualify the graduates to 
enter the trades and become good mechanics. This, and more, has 
been accomplished, for the most successful graduates invariably seek 
more agreeable and better-paying positions as draftsmen, engineers, 
and designers. 


GENERAL SOCIETY OF MECHANICS AND TRADESMEN, NEW 
YORK, N. Y. 


The General Society of Mechanics and Tradesmen of New. York 
City first took up the work of education about the year 1820. Pri- 
marily the school was intended for the gratuitous education of the 
children of indigent and deceased members of the society only, but it 
grew in such favor that other children were admitted upon payment 
of a moderate sum for tuition. This plan was successfully continued 
until the increasing merits of the public free schools rendered it no 
longer necessary, and in December, 1858, it was discontinued. In 
January, 1859, the society established the present evening school for 
the purpose of enabling those engaged in daily occupations to acquire 
gratuitous instruction in free-hand, mechanical, and architectural draw- 
ing, modeling in clay, elementary mathematics, and physics. In addi- 
tion to the regular class work, the pupils have the benefit of technical 
lectures on subjects pursued in the class room. 

Tuition is free to any young man 16 years of age and over and of 
good moral character. 

For a number of years past the society has maintained 19 free schol- 
arships in the New York Trade School. These scholarships are 
awarded annually to such deserving applicants as, by their position in 
life, would be materially benefited by acquiring a knowledge of a 
skilled trade. 
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The school term begins the latter part of September and ends the 
middle of April. Sessions are held four evenings each week. The 
hours for instruction are from 7.30 to 9.30 o’clock. The courses of 
instruction are as follows: 

MATHEMATICS. 


Instruction is given three evenings a week in the following subjects: Arithmetic, 
algebra through quadratics, plane geometry, and plane trigonometry. The aimin the 
mathematical classes is to offer work of a practical nature bearing upon the problems 
confronting the student in his everyday work. A knowledge of mathematics is 
essential to an intelligent pursuit of study in physics and mechanical or architectural 
drafting; therefore students in these classes are encouraged to take preliminary work 
in mathematics. 

MECHANICAL DRAWING. 


First year (two evenings a week): Elementary principles of mechanical drawing; 
principles applied in simple working drawings; developments and intersections; 
isometric drawing; working drawings; tracings; talks on shop methods and blue 
printing. 

Second and third years (three evenings a week): During the second and third 
years an opportunity is afforded to follow any one of the following special lines of 
mechanical drawing: Machine-shop drafting; yacht drafting; Patent Office drafting; 
mechanism—<drafting of gears, cams, engine details, valve diagrams, etc.; drafting in 
connection with electrical industries; lettering (one year); drafting for cornice mak- 
ers and sheet-metal workers. 


ARCHITECTURAL DRAWING. 


First year (two evenings a week): Preliminary course in projections; detail draw- 
ings of windows and doors; cornice details; various details in frame construction; 
masonry details—chimneys, arches in brick and stone; isometric perspective. 

Second year (three evenings a week): Plans and elevations of houses, preference 
being given to city conditions; exterior and interior details in various materials; the 
orders of architecture. 

Third year (three evenings a week): Course continued along the lines of the sec- 
ond year’s work, but of a more advanced character; elements of architectural design; 
perspective; study of a school, library, or church; shades and shadows; historic 
ornament; original work in ink and wash. 

During the course frequent talks are given, with blackboard illustrations, on mod- 
ern steel construction as applied to high structures, foundations, the laws relating to 
buildings, and the formulas for ascertaining the strength of various materials used in 
building construction. The last two months are devoted to a graduation drawing. 


FREE-HAND DRAWING. 


Two evenings a week during the first two years and three evenings a week during 
the third year. 

First year: General free-hand drawing in pencil and charcoal, designed to meet 
the needs of the individual student in the particular branch of his daily occupation. 
Drawing from ornament and details of human figure. 

Second year: Drawing from the antique. 

Third year: Drawing from life. 

CLAY MODELING. 


Two evenings a week. Students in this course are required to take two evenings 
a week in free-hand drawing. 


9257—02 13 
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First year: The rudiments of clay modeling; first principles governing the con- 
struction of ornamental design; use of geometrical figures and their combination in 
design; introduction of study of natural foliage and its combination with geometrical 
figures in decorative design. The conventionalizing of natural foliage into ornament; 
the meaning and origin of the various styles used in ornamental design and their 
development; the orders and their development. 

Second and third years: Instruction in modeling for professional purposes graded 
according to pupil’s trade or occupation. _ The attaining of a thorough understanding 
of the treatment of plastic ornament in the various styles, studied exclusively from 
casts. Figures, masks, and animal forms combined in ornament; modeling from 
design or photographs; free composition in design. 


PHYSICS. 


A one-year subject preparatory for special work in electricity, mechanism, heating 
and ventilation, and building construction. Three evenings a week. 

First year: Principles of mechanics, light, heat, and electricity, including the 
properties of matter; laws of work, motion, energy;. determination of specific gravity; 
pressure and density of fluids; the steam engine; magnetism; laws of electric currents 
and electrical measurements. One hour each evening is devoted to this subject and 
students are required to attend the class in mathematics during the-other hour, or 
offer an equivalent. 


The school is under the general management of the General Society 
of Mechanics and Tradesmen. There are 10 instructors, 7 of whom 
are college graduates and 3 whose training was. obtained in practical 
work. The number of pupils in each class during the past year was 
as follows: 


PUPILS IN EACH CLASS IN THE EVENING SCHOOL OF THE GENERAL SOCIETY OF 
MECHANICS AND TRADESMEN. 
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tary class. class, 

A TGAANILE CANE TOL UA IIY SF vat tape cress sictena nyasass patose taco eon otos eer eharertia ere enstana’m eee lonaramranaee eee 32 
MIC CHAIRING CRB NW TINE ET cir rerevatalc-sayarctors room she etee sic oie maison teieie tala ey Sameer ves 20 
Te RaIMerTals GhiireapyreTIE ON 2 nya, yctatonn mn iclala Shane icles Beaten ine nies fe atseaete erase cle oneret icra ararerane iets 26 
Clay MOGeLNE: «5: ..ajam m= 34 

Matte mais firs cic cracscma we 7 
PY StS eae cane wet e mele clonic 63 
"ROL ese eainiete oreo ba ona seasics Ie, ale eee PAC eine Re eee eee | 245 


The record of graduates is incomplete, but it is estimated that at 
least 6,000 pupils have completed the different courses. The building 
in which the school is held is owned by the society and was dedicated 
January 3, 1900. More than two-thirds of the entire floor space of 
the building is devoted to school purposes, and the value of this part, 
together with the equipment, is estimated at $300,000. The cost of 
maintenance is about $7,500 per annum, and is provided by the society. 

In the opinion ofthe officials, the present courses of training and 
study can not be improved upon. It is felt that the school has per- 
formed invaluable service for mechanics and workingmen generally. 
The classes have always been made up very largely of mechanics and 
their sons, and though obliged to work at their trades during the day, 
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they have been glad to take advantage of the opportunity afforded by 
the school to devote their spare time in obtaining technical instruction 
which could not be had in the workshop. The effect upon those who 
have been under instruction has been most satisfactory. Higher 
wages, steadier employment, and more rapid promotion have inyari- 
ably come to those who have completed the courses. It is stated that 
the graduates are preferred over shop-trained apprentices and work- 
men because their technical training, which is taken in conjunction with 
practical work in the shop during the day, makes them superior work- 
men, and they show greater aptitude to do more difficult work than 
those mechanics who neglect to acquire a knowledge of the technical 
principles which apply to their respective trades. 

A large proportion of the pupils are mechanics and apprentices who 
are already engaged in trades which require a knowledge of drawing, 
and they attend the school for the purpose of becoming proficient in that 
part. Those who study drawing with the intention of following it up 
as a means to a livelihood must also devote some time to obtaining 
practical experience before they are competent to take up regular 
work. As a rule this class of graduates start in under instruction in a 
drawing-room and work their way up. 

This school has. proved satisfactory in every respect and has fully 
attained the end for which it was established. 


ROCHESTER ATHENZUM AND MECHANICS INSTITUTE. 
ROCHESTER, WN. Y. 


The Rochester Athenzum and Mechanics Institute, of Rochester, 
N. ¥.. is the result of a consolidation of the Rochester Atheneum, 
which was organized in 1830, with the Mechanies Institute of the city 
of Rochester, which was organized in 1885. The consolidation was 
effected June 4,1891. The corporation has since been most popularly 
known by the latter portion of its title. It is said that the inception 
and largely the extension and upbuilding of this modern institution 
of learning is due to one of the leading manufacturers of Rochester, 
Mr. Henry Lomb. Employing from 700 to 800 workmen, in a busi- 
ness that required the highest kind of mechanical skill, Mr. Lomb had 
experienced the obstacles attendant upon the prevailing meager system 
of technical education. He found that there was not only a lack of 
good mechanics, but that when he needed men of high technical skill 
it was necessary to send abroad for them. In common with other 
manufacturers, Mr. Lomb felt that there should be some place near 
by where apprentices and mechanics, and young women also, could 
receive such technical instruction as would not only be useful in ordi- 
nary branches of industry, but would also result in creating a class 
of artisans whe would compare favorably with the technical experts 
who are trained in foreign schools. The importance that was attached 
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to the matter is best illustrated by the paper which was circulated for 
signatures among the manufacturers. It was as follows: 


We, the undersigned, manufacturers and employers, consider the 
establishment of free evening schools in this city for instruction in 
drawing, and such other branches of studies as are most important for 
industrial pursuits, of great advantage to our people. We believe 
that, besides the immediate benefit these schools would bring to many, 
they would greatly assist in gradually securing to our city the tech- 
nical instruction and training which brings so valuable and beneficial 
results wherever it exists, and which is admitted to be of vital impor- 
tance to our country. We consider it proper that our manufacturers 
and employers should take the first step in this matter, and cordially 
invite them and all those who take an interest in this undertaking to 
meet in the common council room to consult about the best ways and 
means for the establishment of such school, as well as other matters 
which may assist practical education. 


Shortly after this the following was put forth from the University 
of Rochester, signed by the president and others: 


We learn with great interest of the movement now in progress among 
the manufacturers of this city toward the establishment of a school 
of technical drawing and other studies bearing upon industrial pur- 
suits. We are thoroughly convinced that the general influence of 
such a school can not fail to be salutary, while its special and direct 
bearing upon many branches of industry must be beneficial in an 
eminent degree. ‘The distinction which is beginning to be accorded to 
this city on account of its great variety of industries and the supe- 
riority of many of its manufactured products renders it fitting as well 
as necessary for the maintenance of this distinction that such a course 
of instruction should be immediately established and generously sus- 
tained. It would not only develop the talent of our young artisans, 
but also attract to this city the best talent of the country. We there- 
fore desire to express our most cordial sympathy with this movement, 
and give it our most earnest commendation. 


The circulation of this paper resulted in several meetings, and finally, 
on the 21st of October, 1885, the Mechanics’ Institute was founded. 
The object of the institute, as stated in its charter, is ‘‘ to promote such 
practical education as may enable those persons receiving instruction 
to become better fitted for their occupation in life. “The means by 
which it is proposed to carry out this object shall be the establishment 
of a school for drawing and designing, the giving of lectures and hold- 
ing of discussions on practical subjects, and such other instruction as 
may be found useful in furthering the aims of the association.” The 
school was formally opened on November 23, 1885, when more than 
400 applicants enrolled their names, and classes were formed at once. 
During the time that the institute has been in existence it has given 
instruction to more than 24,000 pupils. Although its growth has been 
somewhat phenomenal, the institute has carried on its work in detached 
buildings which were poorly adapted for the purpose, and a hope of 
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the future had always been that some'time, by the combined efforts of 
its friends, it might be established in a commodious and thoroughly 
equipped structure. Through the generosity of one man this hope 
is realized, and the institute now occupies one of the most modern 
school buildings in the country. 

The magnificent new building, erected at a cost exceeding $200,000 
and presented to the institute by Mr. George Eastman, was formally 
opened for inspection by the public April 15, 1901. The building is 
three stories in height and has a floor space of 2 acres. It is 
constructed of red brick, with steel beams and trusses for floors and 
roof, and in point of adaptation for its purposes it may be pro- 
nounced perfect. The heating and ventilating systems are of the 
most modern type. The heat is distributed by a giant fanning system, 
which carries it to the most remote corners of the building, yet by 
a system of automatic regulators it is possible to raise the tem- 
perature of any room toa desired point, regardless of conditions in 
all other apartments. The system of ventilation is so perfect that the 
entire quantity of air throughout the building can be changed every 
ten minutes. 

The requirements for admission are as simple as possible. The 
classes are open to all, without distinction of color, creed, nationality, 
or sex. The regular school year opens in September and closes in 
June. 

The courses of study are divided into two departments, namely, a 
department of industrial and fine arts and a department of domestic 
science and art. In the latter department there are three terms of 
three months each in day and evening classes. The courses compre- 
hend every branch of domestic work and, except the dressmakers’ 
training class, are intended chiefly for those who desire instruction 
for home use, and for teachers. The work in the department of 
industrial and fine arts is arranged to meet the requirements of three 
classes of pupils, namely: (1) Those who are employed otherwise dur- 
ing the day and attend only in the evening; (2) those who can devote 
only one or more days a week, taking special branches; (3) those who 
attend five days a week and wish to pursue a full course of instruction. 
The work in the separate evening classes in this department is 
arranged to cover three years, with sessions two evenings each week, 
for one term of seven months, extending from the latter part of Sep- 
tember to the latter part of April each year. Pupils from the public 
schools are not admitted to the evening classes in this department. 
The advanced classes are open only to those who have completed the 
previous year’s work, or its equivalent. The day courses are divided 
into three terms of three months each. The workin each class covers 
a full course of instruction in the branch taken, and may be completed 
in from one to three years, according to the number of hours per 
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week devoted to it and the aptitude of the pupil. In addition to the 
regular terms, there is a short summer term lasting from July 8 to: 
August 8. Besides the industrial and art courses in the day school 
there is a mechanic arts course of high-school grade, a part of which is: 
devoted to manual training, a separate manual-training course, normal 
courses, and Saturday classes for teachers and pupils of the public 
schools.. As such courses do net come: within the scope of this. report, 
they will not be considered in detail. 

The courses of study inelude free-hand, mechanical, and architec- 
tural drawing,. ornamental design, composition and pen and ink draw- 
ing, drawing from life, painting in oil and water color, china decora- 
tion, lettering, clay modeling, history of art, mathemathics, physics, 
chemistry, electricity, statics, steam engineering, industrial training 
in wood and imiron. <A fourth-year class in machine design has been 
added to the course in mechanical drawing, which will include a study 
of mechanism, valve motion, machine construction, ete. In the archi- 
tectural course the aim is not so much the study of architecture as that 
of building construction. The course in ornamental design includes a 
study of historic and modern ornament, conventionalization, composi- 
tion, geometrical arrangements, ete. The advanced classes take ‘up 
applied design.. The work in free-hand drawing, composition, and 
pen and ink drawing is intended to develop the creative ability of the 
pupils and to equip them for practical work in illustration. In steam 
engineering the work consists of lectures, discussions and problems on 
steam, boilers, engines, indicators, pumps, and condensers. It is not 
the aim of the institute to turn out steam engineers, but rather to give 
those engaged in the work or interested im the study the chance to 
improve in that line. The course in industrial training in woodwork 
is designed for those who desire a thorough knowledge of the best 
methods of performing the various operations in timber framing, 
bench work, pattern making, and cabinetmaking. The course in 
industrial training in iron is intended to cover as thoroughly as 
possible the working of iron and steel and the making of some finished 
mechanism or machine tools. 

The charges for tuition are as follows: Day classes, per term, free-- 
hand, mechanical, architectural, and design drawing, mathematics, and 
physics, $7.50; life class, pen and ink and composition, $9; history of 
art, $4; painting in oil and water colors, $9 to $12; dressmakers’ train- 
ing class, $25. Kvening classes, per term, free-hand, mechanical, 
architectural, and design drawing, first-year course, $4; second and 
third year courses, $5; pen and ink drawing, lettering, clay modeling, 
mathematics, electricity, and machine design, $6; physics, $10; life 
class, $12; practical electricity and industrial training in wood or iron, 
$15; statics and steam engineering, $4; chemistry, $12 for first-year 
course and $15 for second and third year courses. 
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The school is under the general management of a board of directors. 
There are 26 instructors in the courses covered by this report, all of 
whom have had practical training in their respective branches, and a 
number are also graduates of the school. The number of pupils in 
the different classes during the past year was as follows: 


PUPILS IN SELECTED CLASSES OF THE MECHANICS’ INSTITUTE. 


moe Day vening : 
ouEs. classes. eer Total. 
| 

PEP SSE EES NS eee oe ee 45 115 160 
Punermeseerrcn Wrabmimingne = 25 ee Sec. SS Ae ee eon 19. | 225 244 
SEE RETA Oe ee ee) eee een 24 24 
MRM ISMN ETRERTE EN SEDTE OE nay ye ese RAE caked sulemie clas ecu 21 30 51 
Composition and pen and ink drawing ...._..-....22222 2.222.222... 32 20 52: 
ile, So Bicdae «de Dae 22 92 ee a ee ee ee eee en 29 21 50 
eG OLN SARC VALOR COLO? «o.oo aes nc once a cw Sceence owen ede eh ee AOE 52 
LY oe Gs Ss as eed RE es ee ee ets Taare men ens 17 17 
TIS SE OCR get Se oe ee eee oe eee BS) Nera aiSra Colones 33 
China decoration -. weed in isetaceine cee ui 
etterm=s =... 10 10 
Mathematics. ....0..--2...... 30 30: 
Chemistry ....- eee 2 See 16 16 
LEE SUEG Es page ie ee epee ae aad ea 59 59 
CHINE CORP EIOOTT Oe oe eo spn oe een ns <e 16 16 
Wodasvrm)frainTay WY Wood - 28. ooo cok ose ce nee seas cee wine See q = 27 27 
SMR eGR NOS EE TRONG ee ee ie oe ee eH eet 44 44 
| UARS EI UWE be e102 epee SR et we ee emg TE) Peers eeaett 14 

PURE I chet fee Se ne See acct olor eR infec eens sade 252 654 906. 


The number of graduates is 3,600. The value of the property 
owned by the institute is about $400,000, 75 per cent of which is 
devoted to school purposes. The funds for the buildings and equip- 
ment were furnished by donations and contributions from the citizens 
of Rochester. The institute is maintaimed by tuition fees and contri- 
butions from the citizens of Rochester. The cost of maintaining the 
entire institute is about $40,000 per annum. At least 65 per cent of 
this amount is chargeable to the courses covered by this report. 

The officials feel that the present courses of training and study are 
entirely satisfactory. It is said that there can be no question regard- 
ing the benefits accruing to local industries as a result of the estab- 
lishment of this school. It has been influential in raising the standard 
of intelligence and efficiency of the working classes generally, and has 
been a strong factor in promoting industrial, educational, and social 
development in the community. This, in fact, is also the testimony 
of many of the leading citizens and manufacturers. The effect upon 
those who have been under instruction is said to have been beneficial 
in every respect. Those who complete the courses have no difficulty 
in procuring good positions and steady employment. Many of the 
graduates now hold leading positions in the largest establishments in 
the city. The graduates are preferred to shop-trained apprentices 
and workmen, for the reason that, after having a reasonable amount 
of shop practice, they are better fitted to perform their work. 
Furthermore, they are able to make better and quicker progress and 
are more reliable than those who have no technical training. The 
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position taken by many of the local manufacturers on this point is best 
illustrated by the fact that they will not employ a young man as an 
apprentice unless he will attend the evening classes at the institute. 

It is thought that the success of the institute and its graduates has 
led to the improvement of ordinary shop training in the locality. 
Regarding the ability of graduates who have had no previous shop 
experience to take up practical work without serving a period of 
apprenticeship, the opinion of the principal is worthy of attention. 
He states that the institute does not claim to teach trades to the ex- 
tent that the graduates can go out and do as good work as those 
who have spent years in working at the same part or occupation. 
Very few, if any, of the graduates of the trade or technical schools 
are qualified to do practical work until they have spent a year or more 
in execution or shop work. The school can give the theoretical and 
technical instruction far better than it can be given in the shop, but 
an opportunity to apply and harmonize the theoretical and technical 
knowledge with everyday shop conditions and practical work is re- 
quired before the graduate can be considered competent. Many of the 
young men and women obtain good positions just as soon as they grad- 
uate, but after having one or two years’ outside experience they develop 
more rapidly and receive higher compensation. 

The results thus far accomplished have exceeded the most sanguine 
expectations of the founders of the institute. While the original object 
has long since been attained, still the constantly changing conditions 
in the industrial world give rise to other educational necessities which 
the institute hopes to share in providing for. The commodious new 
building affords ample facilities for increasing and extending the scope 
of the work, and the officials look forward to a still greater career of 
usefulness for the institute. 


WELLS MEMORIAL INSTITUTE, BOSTON, MASS. 


This institute has been in operation twenty-one years. Its objects, 
as stated by its constitution, are ‘‘to provide working people the 
means of social intercourse, mutual helpfulness, mental and moral 
improvement, and rational recreation.” Starting in two rooms, it now 
has a membership of between 1,800 and 1,900 men and women, and 
uses to the extent of its capacity a five-story brick building. It 
maintains club rooms, rooms for billiards and other games, a coffee 
and lunch room, bowling alleys, a trade-discount system, a medical aid 
association, a benefit society, two cooperative banks, a building asso- 
ciation, bicycle and baseball clubs, ete., and carries on mechanical and 
industrial evening classes and a system of free lectures. 

The evening classes include courses in architectural and machine 
drawing, practical electricity, steam engines and steam engineering, 
dressmaking, millinery, cooking, and stenography and typewriting. 
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For these courses there are 8 well-trained instructors. The number 
of pupils in these courses and the number of those who have com- 
pleted full courses can not be given, as very few take full courses of 
instruction. The only fees charged are an entrance fee of 50 cents for 
each course and the fee of $1 per year for membership in the institute. 

The funds for maintaining these classes come from the fees and con- 
tributions, and they are managed by the officers of the institute and 
its superintendent. : 

The courses are capable of great improvement, both by enlarging 
the number of subjects taught and furnishing better equipments, but 
the outlook for this is not especially promising. 

The benefits derived from these courses have been in fitting working 
men and women for better positions, and consequently for better sala- 
ries, and in furnishing more intelligent labor to employers. 

The courses, especially those in steam engineering, electricity, and 
drawing, have been attended by a large percentage of labor-union men, 
and the rest of the educational work has always had the hearty support 
of organized labor. Higher wages, steadier employment, and more 
rapid promotion have most decidedly accrued to those who have taken 
these courses, as a result of their better preparation for work, and 
such workmen have been preferred by employers to merely shop- 
trained men, especially in engineering and electricity. 

These evening classes have, generally speaking, proven quite satis- 
factory, and while perhaps they have not fully attained the desired 
end, owing to lack of means to perfect the courses of instruction, they 
have been a great help to working people. 


NEWARK TECHNICAL SCHOOL, NEWARK, N. J. 


The establishment of this institution is due to the Board of Trade of 
Newark, N. J., taking advantage of a State law enacted in 1881, which 
provides— 


That whenever any board of education, school committee, or other 
like body of any city, town, or township in this State shall certify to the 
governor that a sum of money, not less than $3,000, has been contrib- 
uted by voluntary subscriptions of citizens, or otherwise, as hereinafter 
authorized, for the establishment in any such city, town, or township 
of a school or schools for industrial education, it shall be the duty of 
said governor to cause to be drawn, by warrant of the comptroller, 
approved by himself, out of any moneys in the State treasury not 
otherwise appropriated, an amount equal to that contributed by the 
particular locality as aforesaid for the said object; and when any such 
school or schools shall have been established in any locality as aforesaid 
there shall be annually contributed by the State in manner aforesaid,' 
for the maintenance and support thereof, a sum of money equal to that 
contributed each year in said locality for such purpose: Provided, 
however, That the moneys contributed by the State as aforesaid to any, 
locality shall not exceed in any one year the sum of $5,000 
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All moneys raised and contributed as aforesaid shall be applied, 
under the direction of a board of trustees, organized as hereinafter 
provided, to the establishment and support of schools for the training 
and education of pupils in industrial pursuits (including agriculture), 
so as to enable them to perfect themselves in the several branches of 
industry which require technical instruction. 

The school was opened February 9, 1885, in a small building, which 
was occupied until January, 1897, when it was transferred to a hand- 
some modern structure well suited and arranged for industrial and 
technical education. The particular object of the school is the advance- 
ment of the manufacturing interests of the city and State through the 
agency of industrial and technical education. 

Both day and evening sessions are held. The school year for the 
evening classes begins the first Monday in October and ends the second 
Friday in May. In the day classes the year commences on the third 
Monday in October and continues to the first Saturday in June. An 
applicant for admission to the first-year class must be at least 16 years 
of age, of good moral character, and must pass a satisfactory exam- 
ination in arithmetic, algebra as far as factoring, and physics, or pre- 
sent a certificate of graduation from one of the local grammar schools. 
Applicants who are not prepared to enter the first-year class may 
enter the preparatory class, provided they are at least 15 years of age 
and proficient in arithmetic as far as percentage. 

In addition to the above there are two-year courses in theoretical 
and applied electricity, electroplating, and plumbing. 

The sessions of the evening classes are held on five evenings in the 
week from 7.20 to 9.30, except the classes in the chemical laboratory, 
in which the sessions begin at 6.30. The sessions of the day classes 
are held on Monday and Wednesday from 2 p.m. to 5 p. m., and on 
Saturday from 9.30 a.m. to 12 noon. All text-books and drawing 
materials must be provided by the students. The courses of instruc- 
tion are divided into a general and a special course. The latter consists 
of special studies, or short courses made up of subjects which form a 
part of the general course. The general course for the evening classes 
is as follows: ‘ 

Preparatory: Arithmetic, algebra to factoring; writing and business forms; Eng- 
lish composition and physics (properties of matter). 

First year: Algebra, to equations of the second degree; theoretical and descriptive 
chemistry; free-hand drawing, three hours per week. 

Second year: Algebra, completed; geometry; free-hand drawing, four hours per 
week; lectures on agricultural, technical, and physiological chemistry, and labora- 
tory work. 

_ Third year: Geometry, completed; mechanical or architectural drawing, four 
hours per week; descriptive geometry; physics; dynamics, heat, static and dynamic 
electricity and magnetism, and laboratory work in chemistry. 

Fourth year: Trigonometry; theoretical and applied mechanics; technical chem- 


istry; physics; sound and light; mechanical or architectural drawing, two hours per 


jweek. 
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An applicant for the course in theoretical and applied electricity 
must be proficient in arithmetic, algebra as far as quadratic equations, 
elementary physics, and have some knowledge of mechanical drawing, 
or present a certificate of graduation from a high school. In the 
plumbing course the applicant must pass an examination in arithmetic 
and must have worked at the plumbing trade at least one year and 
bring a letter from his employer to that effect. The object in this 
course is not to teach the practical work, but to educate the pupils in 
the theory and principles of the trade. 

The instruction in the day classes is devoted entirely to art and, 
excepting the Saturday class, is intended for womenonly. The course 
includes antique and pen and ink drawing, studies of drapery and 
objects of industrial art, painting groups of still life, flowers and 
foliage from nature, drawing from the costumed model, ete. For the 
general course of study there is no charge for tuition to residents of 
the city, but in the special courses and in all cases where the student 
is a nonresident a tuition fee is charged. 

The school is under the general management of a beard of trustees. 
There are 13 instructors; a majority of them are college graduates, and 
all have had practical training in their respective branches. The 
number of students in the school during the past year was as follows: 
Preparatory class, 36; first-year class, 74; second-year class, 41; third- 
year class, 20; fourth-year class, 18; theoretical and applied electricity, 
10; electroplating, 5; plumbing, 3; post graduates, 4; special students, 
23; day students, 21; total, 255. Of this number 236 students were 
residents of the city and 19 were nonresidents. The number of grad- 
uates is 136. 

The cost of the building and equipment to date is about $73,000. 
The funds for erecting the building were supplied by voluntary con- 
tributions from local citizens, and the equipment was purchased out of 
the State and city appropriations. The maintenance of the school 
requires $12,000 per annum and is derived from the State and city 
appropriations. 

The courses of training and study are satisfactory, though it is stated 
that the scope of the work might be improved by adding a course in 
mechanic arts, and a course in designing as applied to small metal 
goods, such as jewelry and novelties, but owing to lack of funds there 
is no immediate prospect of this improvement being made. With 
respect to the effect upon those who have been under instruction, it is 
said: ‘‘The school has certainly increased the intelligence and efli- 
ciency of those who have attended it. The habits of precision which 
are inculeated by the theoretical and systematic training gives the 
graduates preference over ordinary apprentices and workmen, and as 
a rule they command higher wages and are in demand not only locally, 
but wherever one has been employed others are wanted. Most of the 
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work is of a technical nature and is pursued in conjunction with the 
trades in which the students are engaged during the day. Those who 
pursue the studies prior to entering upon practical trade work must 
also undergo a period of apprenticeship before they are considered 
proficient. The school has proved very satisfactory and has practi- 
cally attained the object for which it was established.” 


VIRGINIA MECHANICS’ INSTITUTE NIGHT SCHOOL OF TECHNOL- 
OGY, RICHMOND, VA. 


The object of this school is said to be the promotion and encourage- 
ment of manufactures, the mechanic and useful arts, and the mental 
and social improvement of the industrial classes. The fact that 
mechanics are so generally deficient in a knowledge of the elements of 
their trades led to the establishment of the school. Instruction is 
given in the following studies: Arithmetic, algebra, geometry, trigo- 
nometry, applied mechanics, bookkeeping, free-hand drawing, archi- 
tectural drawing, mechanical drawing, naval architecture, chemistry, 
natural philosophy, electricity, and modeling. During the session of 
1900-1901, for which the facts presented herein were gathered, the 
number taking each study was as follows: Arithmetic, 115; algebra, 24; 
architectural drawing, 23; bookkeeping, 44; chemistry, 9; electricity, 
19; free-hand drawing, 31; geometry, 22; mechanical drawing, 38; 
modeling, 3; natural philosophy, 2; naval architecture, 2; total, 332. 

Pupils are required to pay a membership fee of $3 on entering the 
school, and to pay for their own books, instruments, etc. Certificates 
of promotion are issued and diplomas are given upon graduation. 
Very few of the pupils graduate and obtain diplomas, most of them 
being working people who do not complete the full course. There are 
16 instructors, many of whom have been trained in educational insti- 
tutions, while others have received a practical training only. 

The building used is not owned by the institute, but is rented for 
$500 per year. The equipment cost about $800. The cost of main- 
taining the school is $6,000 per year. The funds are obtained in large 
part from the city and are added to by the membership fee of $3 per 
individual. ; 

It is believed by the officers of the institute that the school could be 
improved by perfecting the courses, which are curtailed owing to 
want of room and money. The prospect of a new building is excel- 
lent. <A great deal of benefit has accrued to the industries of this sec- 
tion by reason of the dissemination of technical knowledge among the 
many mechanics who have attended the institute, and this applies to 
other sections of the country as well, as over 4,600 students, coming 
from all parts of the United States, have attended the school. 

The institute has a reference library that is very valuable to 
mechanics and architects, and also to those of other trades. 
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The graduates, and those who have attended the classes without being 
graduated, are better prepared for work than those who have not 
received such educational advantages, and in consequence their status 
is raised, and higher wages, steadier employment, and more rapid 
promotion have been the usual result. 

This school does not teach trades or occupations except in the case 
of mechanical drawing, etc. It takes the man at his trade and gives 
aim the theoretical and technical side of it. Most of the students are 
actively employed during the day in the shops. The school has 
proved eminently satisfactory and has more applicants than it can 
accommodate in its present quarters. As far as its present facilities 
will allow, the end for which it was established has been attained. 


TECHNICAL SCHOOL FOR CARRIAGE DRAFTSMEN AND 
MECHANICS, NEW YORK, N. Y. 


The Technical School for Carriage Draftsmen and Mechanics was 
established in New York City in 1880 by the Carriage Builders’ 
National Association. The express purpose of this school is to afford 
technical instruction to mechanics who are already employed in the 
carriage industry. It is said that at the time when this school was 
started all the best carriage designers came from abroad. The pro- 
moters had great faith in the idea that a school of this kind would not 
only be the means of creating a competent class of American design- 
ers, but it would also be a benefit to the manufacturers generally by 
affording facilities for superintendents, foremen, and skilled mechan- 
ics to obtain a thorough technical knowledge of the industry. 

The requirements for admission provide that the applicants must be 
engaged in the manufacture of pleasure or business vehicles; they 
must be 16 years of age or more, and able to speak, read, and write 
English, and to write a fairly good business letter; they must have a 
knowledge of arithmetic suflicient to solve problems in proportion 
- and in square and cube root. Some knowledge of geometry is also 
desired, but it is not required on entering. Examinations for admis- 
sion usually take place two weeks preceding the opening of the term. 
Drawing instruments must be furnished by the pupils. 

The school year is divided into two terms. The autumn term opens 
on the first Monday in October and closes at Christmas. The winter 
term opens on the first Monday after New Year’s Day and closes the 
last Friday in April. Day and evening sessions are held. The day 
class meets five days each week from 9 a. m. to 4 p. m., and the even- 
ing class meets three nights each week from 7.30 to 9.80 o’clock. The 
day class is limited to 10 pupils and the evening class to 30 pupils. 
The tuition fee in the day classes is $30 for the autumn term and $40 
for the winter term. The fee in the evening classes is $5. 

No pupil will be entitled to a certificate of graduation unless he can 
pass, in the judgment of the trustees, a satisfactory examination in all 
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the branches taught. He must, upon examination, evince a thorough 
knowledge of geometry as applied to carriage building, known as the 
‘French rule of drafting;” show facility in making free-hand draw- 
ings; be able to make scale and full-size working drawings of car- 
riages; be able to give the proper sizes of the different parts of light, 
medium, and heavy carriages; and be able to write, clearly and cor- 
rectly, orders for such parts as are made by special manufacturers, 
such as wheels, axles, and springs. A knowledge of perspective and 
colored drawings is also desirable. 

The courses of instruction are divided into three classes, namely, 
an introductory or free-hand class, a class for the study of carriage 
geometry, and a class for scale and full-size working drawings. The 
studies comprise linear designing, including free-hand, scale, perspec- 
tive, colored, and full-size drawing; geometry applied to carriage 
construction, including the principles of the so-called ‘‘ French rule;” 
carriage-body making; construction of carriage gearings; and princi- 
ples involved in the suspension of carriages. 

In addition to the regular class work instruction is also given by 
correspondence to employees of carriage builders and the trade acces- 
sory thereto. This class is kept open during the entire year, and 
pupils may join at any time. Three terms are required to complete 
the full course of corresponding lessons, which are 83 in number and 
are conducted by means of the so-called “Chautauqua system.” The 
cost of the full course is $8 to apprentices and $6 to journeymen 
and others. 

The school is under the general management of the Carriage Build- 
ers’ National Association. There is but one instructor, and he is a 
eraduate of the school and a practical carriage builder also. During 
the past year there were 2 pupils in the day class, 28 in the evening 
class, and 400 in the corresponding class. The number of graduates 
is 225. The school occupies three rented rooms, with about 1,400 
square feet of floor space. The equipment is valued at $1,000 and 
was furnished by the Carriage Builders’ National Association. The 
cost of maintenance is $2,500 per annum. ‘The school is maintained 
partly by tuition fees and partly by contributions from’ members of 
the Carriage Builders’ National Association. 

The courses of training and study were specially designed for the 
carriage industry, and, in the opinion of the officials, need no improve- 
ment. 

It is said that the school has rendered material aid to carriage 
builders throughout the country, and has done a great deal toward 
increasing the intelligence and efficiency of the higher class of mechan- 
ics who are engaged in the carriage industry. The effect upon those 
who have been under instruction has been highly satisfactory. Of 
the graduates since 1892, 16 per cent are in business for themselves, 
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16 per cent are holding positions as superintendents, 23 per cent are 
foremen of departments, 31 per cent are carriage draftsmen, und the 
remaining 14 per cent are working at their trades under greatly 
improved conditions. 

The technical knowledge obtained by the Sradetaies always results 
in their receiving preference over ordinary shop-trained workmen. 
It is said that tthe success of the school has led to the improvement of 
ordinary shop training. Most of the graduates are men, who haye 
already learned the body-making branch of the trade. When they com- 
plete the course some take positions as carriage draftsmen without hay- 
ing to serve a period of apprenticeship, and others are soon promoted 
to responsible positions. 

The school has proved satisfaetory in every respect and has fully 
attained the end for which it was established. 


SCHOOL OF MESSRS. R. HOE & CO., NEW YORK, N. Y. 


This school was established more than thirty years ago in New York 
City by Messrs. R. Hoe & Co., manufacturers of printing presses, ete. 
The need for a school of this particular kind grew cut of the fact that 
the constantly increasing demand for improved machinery made it 
necessary to have a more intelligent class of workmen in the construc- 
tion departments. In order to bring about the desired results the 
company decided to establish a school where the boys and young men 
employed in the shops during the day might spend a portion of their 
time in the evening in acquiring a knowledge of such things as would 
enable them to better understand the work in which they were 
engaged and which would insure a higher degree of efficiency and 
ultimately result in training up a superior class of workmen. 

Admission to the school is restricted to the apprentices who are 
serving their time with the company. Tuition is free. The course 
of instruction covers a period of four years and is carried on in con- 

junction with practical work in the shop during the day. The school 
opens the first week in September and closes the last week in May. 
Sessions are held three nights each week. 

The course of instruction includes English, mathematics, geometry, 
and free-hand and mechanical drawing. 

The schoolis under the general management of the company. ‘There 
are 5 instructors, 3 of whom are college graduates and 2 are practical 
machinists who are graduates of this school. There were 60 pupils in 

_the school during the past year, and since the school was started there 

“have been about 1,400 graduates. The school is equipped and main- 
‘tained by the company ¢ and occupies about 3,300 square feet of floor 
-space in the main building. The equipment cost $1,000 and the cost 
of maintenance is $4,000 per year. 
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The officials state that the course of training and study is specially 
adapted to the purpose in view and needs no improvement. The 
school has been a great benefit to the establishment, and has effected a 
very decided improvement in the intelligence and efficiency of the 
workmen. The graduates always receive preference in the establish- 
ment and they have steady employment and receive the highest wages. 
Many of them are now filling important positions in various parts of 
the country. As workmen they are preferred over any other class 
because they are better fitted to do the work intrusted to them. Itis 
not known whether the success of this school has led to the improve- 
ment of shop training in other establishments, but in this establish- 
ment many improvements have been effected through the agency of the 
school. As the course of instruction is arranged to continue and ter- 
minate with the regular period of apprenticeship in the workshops, all 
the graduates are competent to do practical work as full-fledged jour- 
neymen. The school has proved-satisfactory in every respect, and has 
fully attained the end for which it was established. 


FREE EVENING DRAWING AND TRADE CLASSES OF THE 
PUBLIC SCHOOLS, SPRINGFIELD, MASS. 


These classes were established to provide for young men desirous of 
adopting industrial pursuits an opportunity to gain a good knowledge 
of machinery in order that they might be able to rise in the industrial 
world. The classes in free-hand drawing and drafting were established 
over twenty years ago, and classes in tool making, machine-shop prac- 
tice, and plumbing were started three years ago. These classes are 
under the management of the school committee of the city and the 
superintendent of schools. 

The object of the free evening drafting classes is to teach mechanics 
and others, either men or women, the principles of instrumental draw- 
ing used by designers, decorators, architects, machinists, and engi- 
neers. Those wishing to attend free of charge must reside in Spring- 
field, must not be less than 15 years of age, and must not be mem- 
bers of the public day schools. Nonresidents are charged $10 for the 
term of twenty-one weeks. The school hours are from 7.15 to 9.15. 
The outline of the work is as follows: 

Beginners’ class (two evenings per week): Use of tools and the drawing of plane 


figures. Orthographic projection of solids, and the principles of same applied to the 
making of working drawings. 

Middle class (one evening per week): The development of surfaces of solids, iso- 
metric projection, theory of the screw, and the laying out of practical working draw- 
ing, line shading. 

Advanced class (two evenings per week): Machine and architectural drawing, class 
and individual instruction in the principles of cams and gears, the laying out of 
practical working drawings from models and figured sketches, practice in tracing, and 
instruction in blue printing. Class and individual instruction in house planning and 
details of same. Architectural perspective and the coloring of drawings. These 
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different branches are arranged in a series of courses, covering each subject in such 
a practical manner as to make it possible for any student to fit himself for a position 
as draftsman in any of the different trades. 


Persons to be admitted free to the evening free-hand drawing classes 
must be residents of Springfield, not less than 15 years of age, and 
must not be members of a public day school. Nonresidents are 
charged $15 for the session. One lesson a week is required. 

Elementary class: Still life, simple casts, ete., in charcoal. 

Intermediate class: Still life, historic ornament, and casts from details of human 
figure in charcoal. 

Advanced class: Drawing from life in charcoal, pencil, pen and ink, and brush. 
Pictorial composition. 

Applicants for admission to the evening trade classes in tool making 
and machine-shop practice are required to furnish satisfactory evidence 
of fitness to do the required work. They must havea practical knowl- 
edge of such machines as the lathe, shaper, and drill press, and the 
tools which accompany them. They must also give satisfactory refer- 
ences. From time to time test pieces of each student’s work are 
subjected to measurements by standard measuring machines. The 
degree of accuracy in the student’s work, as shown by these author- 
ized tests, determines his standing, and forms the basis on which cer- 
tificates of proficiency are granted. ‘Three of these certificates entitle 
a student toa diploma. At least three years are required to complete 
this course. The tuition fee for the term, November to April, is $10 
for residents of Springfield, and $20 for nonresidents. 

The course of instruction begins with the use of the simpler testing 
tools, such as calipers, gauges, and micrometers in machine-shop 
problems. After these preliminary exercises, the construction of 
simple tools, such as mandrels, twist drills, reamers, butt mills, mill- 
ing cutters, taps, and dies, is begun. These tools are first finished in 
the rough, and afterwards tempered and ground to accurate dimen- 
sions. They are not accepted unless they are as accurate as tools of 
their class produced by the best makers. 

The next step in the course is the making of standard gauges, such 
as fixed or snap gauges, standard plugs, and collar gauges. Practice 
is also given in designing and making special gauges for testing cer- 
tain parts of the work involved in high-grade manufactured products. 

The final steps in the course include the more complex and original 
processes for which the preceding practice has been a preparation. 
This work involves the making of machine tools which are to be used 
in the production of the interchangeable parts of machines. In this 
elass of tools are included jigs, templets, punches, dies, etc. A course 
of mechanical drawing accompanies the shopwork on the lines nec- 
essary to a proper understanding of the details of the mechanical 


processes. 
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For the evening trade classes in plumbing the tuition fee for the 
term is $10 for residents of the city and $20 for.nonresidents. The 
outline of the work in the plumbing classes is as follows: 


First year: The theory of plumbing practice—(1) Metals and alloys; solder and 
its manipulation. (2) Hydraulic rams, how to set and put in operation; practical 
demonstration. (3) Pumps, single and double acting, how to connect and repair. 
(4) Water and its distribution; service pipes; friction, adjustage, pressure, and 
velocity; vena contracta. (5) Water supply; water hammer, cause and remedy; 
noises in water pipes; air locks in water pipes, cause and remedy. (6) Water regu- 
lators; reducing the pressure; practical tests with gauge. (7) Water meters, how 
to read; sample for practical demonstration. (8) Filters and filtration; samples. 
(9) Kitchen range boilers, single and double, with various connections, showing 
faulty and correct method for hot-water circulation; upright and horizontal setting; 
circulation of water; illustrated with charts. (10) Storage and house tanks; safety 
and vacuum yalyes; faucets, how to repair, showing various patterns; freezing of 
pipes; thawing of pipes. (11) Cottage house plan and specification; city, tenement, 
and apartment house plans for supply pipes. 

Manual instruction—Methods of joining metals; tools, names and uses; straighten- 
ing pipe; preparing pipe ends; cup joint; overcast joint; making and putting on 
tacks; cleaning and testing solder; wiping joints, supply pipes only; horizontal and 
upright, round and branch, 3-way joints; packing bibbs and ball cocks; wiping in 
and adjusting bibbs for sinks and laundry tubs; setting up and connecting boilers 
with range and house tank; tank lining and pipe connections. 

Second year: Theory of plumbing practice—(1) Heat, ventilation, local and drain; 
practical demonstration. (2) Drainage system; subsoil drains, cellar drainers; cess- 
pool construction; sewer, drain, soil, and vent pipes. (3) Ventilation of house 
drains; fresh-air inlets; frozen vent pipes; plenum and yacuum in a drainage sys- 
tem; foul air, where discharged. (4) The siphon and its action upon house plumb- 
ing. (5) Traps and siphonage; grease traps; where should a trap be ventilated? 
(6) Traps tested, showing merits and demerits of the various traps; samples of twelve 
makes. (7) Fixtures; baths, sinks, urinals. (8) Lavatories; laundry tubs, tank 
valves. (9) Water-closets; care of plumbing fixtures. (10) Proper arrangement of 
plumbing fixtures. 

Manual instruction—Wiped joints, round and branches, on 1} to 4 inch lead pipe, 
also of angle; wiping on 2 and 4 inch ferrules; wiping side and floor flanges; wiping 
flanges on traps; wiping joints used in electric conduits; sand bends, springs, ete.; 
sand bend offsets and angles; soil-pipe joints, upright and horizontal; setting up soil- 
pipe drainage systems; setting up plumbing fixtures; lead burning. 


In the above classes 6 instructors are engaged in teaching. Three 
of these are teachers of mechanical and free-hand drawing, with a thor- 
ough art education gained in the Massachusetts Normal Art School. 
One has had experience of over twenty years in machine-shop work, 
1 is a graduate of the Massachusetts Institute of Technology and has 
had long experience in machine shops and in drafting rooms, and 1 
has had training as a plumber, having been a master plumber for many 
years and for several years the city inspector of plumbing. 

During the school year 1899-1900 the attendance in the various 
classes averaged as follows: Drafting class, 147; drawing class, 73; 
tool-making and machine-shop practice class, 32; and plumbing class, 
19. The cost of the equipment for the classes in tool making, machine- 
shop practice, and plumbing was $760, but that for the drafting and 
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drawing classes can not be separated from the cost of the day drawing 
classes of the public schools. The annual cost of maintaining these 
classes is about $1,400, paid by the city. 

The school Bathorities consider that the courses in drafting, 
drawing, tool making, and machine-shop practice are entirely satis- 
factory, while the course in plumbing might and will be extended. 
The drafting and drawing classes have turned out many intelligent 
young men who are now employed in the industries of the locality. 
The general intelligence and efficiency of those who have attended 
these classes have been much increased, and higher wages, steadier 
employment, and more rapid promotion have accrued to them; they 
are preferred by employers to merely shop-trained men, and in most 
trades they can obtain work without undergoing a period of appren- 
ticeship in the shop. Shop training itself in Springfield has been 
improved as a result of the success of these classes. Labor unions do 
not seem to have recognized these classes as valuable to workingmen 
and have given them no aid, nor have they opposed them, as unions, 
though many union men talk against the classes. 


YOUNG MEN’S CHRISTIAN ASSOCIATION SCHOOLS. 


It is a well-known fact that the sole object of the Young Men’s 
Christian Associations of North America is the general improvement 
of young men. Among the various features that are employed 
toward this end probably none are more productive of practical bene- 
fit to the rank and file of the members than the splendid educational 
system that has been established. During the earlier period of their 
history the educational work of the associations was largely confined 
to the study of commercial branches. In the course of time the 
importance and value of industrial training became more apparent, 
and one association after another became interested in the subject and 
added one or more industrial branches to the regular curriculum. 
For a long time each association had full charge of its own class work, 
examinations, etc., and there was no particular uniformity in the 
methods or standards. Having in view the establishment of more 
definite, unified, and standard courses of study, the international com- 
mittee of the associations in 1895 made an effort to interest the differ- 
ent associations in a scheme of experimental examinations which 
would apply to all schools alike and, in a measure, would demonstrate 
the possibility of establishing a system of standard courses and exam- 
inations. It is sufficient to say that the effort was successful from the 
start. In 1896 the international committee issued its first prospectus 
containing an outline of the courses of study, and assumed charge of 
the annual examinations. The system thus introduced has been con- 
tinued to the present time, and itis said to be a vast improvement 
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over the methods previously employed. While most of the associa- 
tion schools take advantage of the courses prescribed by the interna- 
tional committee, only about one-third participate in the annual 
examinations. 

The following statement regarding the work of these schools was 
furnished by the secretary of the educational department of the 
Young Men’s Christian Associations of North America: 


A very important part of the all-round work of the associations 
throughout the continent is that of the educational department. As 
the associations exist for the welfare of young men in all directions, 
itis natural that industrial and technical education should occupy an 
important place in the curriculum of the 350 or more evening schools 
in the association buildings scattered over the country. The work of 
these schools embraces the instruction of 26,000 young men by about 
1,200 teachers. The subjects pursued are commercial, industrial, 
scientific, language, political, and miscellaneous, depending largely 
upon the needs and opportunities of the particular locality. 

The following comments concern the work in industrial subjects, in 
which there are about 6,000 young men engaged as students and 300 as 
teachers. The industrial work is in operation in about 250 of the 300 
cities in which the evening school work of the associations is conducted. 
This includes all cities of the first and second classes, as there are few 
associations in cities of 25,000 population or upward that do not have 
some work classed as industrial. The best work of this character may 
be found in the following cities: Brooklyn, N. Y.; New York City; 
Boston and Springfield, Mass.; Chicago, Lll.; Philadelphia, Pa.; Balti- 
more, Md.; Washington, D. C.; Hartford and Bridgeport, Conn.; 
Cleveland, Dayton, and Cincinnati, Ohio; St. Louis, Mo.; St. Paul and 
Minneapolis, Minn.; Portland, Oreg.; Denver, Colo.; Atlanta, Ga.; 
San Francisco and Los Angeles, Cal. 

While the work is industrial to a large degree, part of it may be 
called trade work, although much of it might be classified as technical, 
especially so far as it concerns the advanced work in mechanical draw- 
ing, machine design, building construction, structural drafting, ete. 

The need which led to the establishment of this work of a varied 
character throughout the country was simply the fact of the readiness 
of the associations to help young men to help themselves. Thousands 
of young men already engaged in machine shops and other industrial 
and manufacturing concerns need help in drawing, whether mechanical, 
architectural, or design, to enable them to better prosecute their daily 
work. Furthermore, there are many men in the crowded commercial 
ranks who are desirous of fitting themselves for industrial positions. 
These needs and demands the associations are helping to supply as far 
as their limited means will permit. 

As the schools are under the auspices of the local associations in 
each city, the rules and regulations for entrance, conduct, work, ete., 
vary slightly, but are not far different from those found in the ordi- 
nary evening schools. The courses of instruction are arranged for 
each subject separately—that is, mechanical drawing, for instance, is 
a subject by itself, and students pursue that oftentimes without study- 
ing anything else. 

The regular courses include architectural, free-hand, and mechanical 
drawing, carpentry, applied mechanics, and machine design. In some 
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localities the course of instruction includes other branches also. Thus, 
in Philadelphia there is a course in air-brake construction and manipu- 
lation which is specially designed for railway employees. The Boston 
school has lettering, sign writing, industrial design “as applied to fur- 
niture, wall papers, printed fabrics, etc., and a two-year course in naval 
architecture. The Hartford school has forging, plumbing, and jewelry 
engraving. ‘The general management of each association is in the hands 
of a board of directors. They employ a general secretary, who is at 
the head of all forms of association work in a single building. Under 
the direction of the general secretary are department secretaries, and 
in a number of the larger cities there is an educational director who 
gives his entire time to the development of the educational work as a 
whole. Thereare 300 instructors. In selecting instructors the training 
sought is more largely from experience than otherwise, as the students 
appear to have more respect for the practical, successful manufacturer 
or artisan than they have forthe merely scholastic and theoretical col- 
lege graduate. There are but two grades, elementary and advanced, 
for each subject. Sometimes students spend two years in the elemen- 
tary grade before going to the advanced grade. During the past year 
there were about 4,500 students in the elementary grades and 1,500 in 
the advanced grades. As only about one-third of the schools partici- 
pate in the international examinations, it is difficult to state the exact 
number of graduates for all theassociations. It is estimated, however, 
that since the introduction of industrial work as apart of the educational 
system there have been in the neighborhood of 10,000 graduates in the 
industrial branches. The association property throughout the country 
is valued at $20,000,000, and a fair estimate of the valuation of the 
portion devoted to educational work would be one-tenth of that amount, 
or $2,000,000. Of this latter amount only about one-fifth, or $400,000, 
‘could be assumed as devoted to the industrial phases of the work. 
The cost of maintenance per man per season for all evening class 
work is from $12 to $15. This is assuming the educational work to 
share the same proportion of the current expenses as it does in the 
valuation, or one-tenth, so that including heating and lighting the 
cost of maintenance would be about $100,000 per annum. The schools 
are maintained partly by tuition fees and the balance is provided by 
the local associations. 

The courses of training and study, might be improved. The fact 
that they have been improved by at least 100 per cent during the past 
six years leads us to feel that there is constant opportunity for further 
development and improvement. This improvement, however, will 
probably come from the increased importance of the subjects classified 
as scientific, such as advanced mathematics, the elements of physics, 
chemistry, electricity, and mechanics as applied daily to the problems 
in the various kinds of drawings and shop work. Another form of 
improvement will come in the increased length of time given to study. 
Five years ago such time averaged one evening per week per subject. 
To-day it averages a little more than two evenings per week. 

Speaking from the experience of the manufacturing concerns and 
employers who have employed the young men studying in our ee 
the following statement can be made: The educational class work o 
the associations helps young men to help themselves; it improves the 
industries by increasing the intelligence and skill of the employees, 
and it enables the young men to increase their efliciency and receive, 
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as well as merit, increased remuneration for their services. Each. 
year from 200 to 500 different men are enabled to either secure posi- 
tions or receive increased salaries because of the knowledge gained in 
the industrial classes of the associations. For example, one young 
man three years ago was receiving $40 a month as a bookkeeper. He 
studied mechanical drawing in our school at Dayton, Ohio, for three 
years and is now receiving $1,500 a year in the drafting room of the car 
shops in that city. Ten young men in Brooklyn within the last three 
years have entered architects’ offices where they receive from $2.50 to 
$5 per day, as a result of their study of architectural drawing in the 
Brooklyn school. 

In two or three places the labor organizations, or sections of the 
same, have officially indorsed the industrial work of the association 
schools and also the trade work where it included plumbing and car- 
pentry. In other instances, however, similar work has been opposed 
by the labor unions on the ground that the schools would fit just so 
many more men for the trades and thereby ‘‘take the bread and butter 
from the mouths of the members of the union.” It can not be said 
that the graduates of our schools are preferred by employers and 
superintendents over shop-trained men, but we do know, however, 
that they are employed on the same basis with the graduates of other 
technical schools and colleges. One reason for this is that the char- 
acter of our work is intensely practical. Our teachers are in very 
many cases the head draftsmen or the superintendents of manufactur- 
ing establishments, and we always endeavor to secure the most experi- 
enced and successful practical men to handle the work in the industrial 
subjects. 

We have no evidence that our work has led to the improvement of 
ordinary shop training. However, good work in any line, no matter 
how small, has a conscious or unconscious influence toward improye- 
ment. These schools, in a general way, have proved satisfactory. 
They have not as yet attained the end for which they were established, 
but the results have been increasingly encouraging, especially during 
the past five years. Our system of rigid examinations throughout the 
continent has been of great value in raising the standard of work dur- 
ing this time, so much so that many colleges and technical institutions 
are in sympathetic and cordial cooperation with us in this movement, 
and officially recognize our international certificates at their face value 
as based upon our prospectus. 


The work of the Boston and Hartford schools being representative 


of the most complete courses in the industrial branches, these schools 
are treated in detail. 


YOUNG MEN’S CHRISTIAN ASSOCIATION, BOSTON, MASS. 


This school was established in 1896 to provide for the educational 
needs of those who have been deprived of a good foundational educa- 
tion. The school aims to educate the student in just as broad a sense 
as his ability will permit, and every course is framed and conducted 
on an educational basis, with strictly practical ends in view. The 
object of the school is to furnish the best equivalent for a regular day- 
school course in whatever department the student may elect. Perfect 
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freedom is allowed in the matter of studies selected, provided those 
are taken which are adapted to the abilities of the student. There are 
ten departments, or courses, of instruction, as follows: 


1. Elementary: Arithmetic, grammar, spelling, geography, writing, reading. 

2. Civil service: Arithmetic, grammar, geography, railroad junctions, reading, 
writing, spelling, copying rough draft, copying from dictation, reading addresses, 
special lines in drawing—mechanical and architectural. 

3. Commerce: Arithmetic, bookkeeping, penmanship, shorthand, typewriting, 
commercial law, commercial English, German, French, Spanish, and commercial 
geography. 

4. High school: Arithmetic, algebra, geometry, Latin, French, German, and Greek. 

5. Drafting: Mechanical, architectural, mechanical design, ship drafting, sign writ- 
ing, French, German, algebra, geometry, and lettering. 

6. Languages: English, French, German, Latin, Spanish, Greek, and Italian. 

7. Music: Piano, voice, organ, violin, harmony, composition, cornet, flute, man- 
dolin, guitar, and banjo. 

8. Law: Contracts, torts, criminal law, agency, property, equity, bills and notes, 
practice and pleading, partnership, evidence, corporations, wills, constitutional law, 
recitations, quizzes, and moot courts. 

9. Art: Free-hand drawing and industrial design. 

10. General: Elocution, literary society, young men’s congress, government, clubs, 
class organizations, concerts, lectures, musicales, ete. 


Separate courses may be taken by those who desire it, but the school 
authorities recommend that the student enter one of the ten depart- 
ments requiring from two to four years of study and take all the 
work prescribed therein. 

In 1899 the whole number of students in the various departments of 
the institute was 812, all males. The number of classes was 45, the 
membership of all classes was 1,790, and the total number who had 
attended the school since its opening was 31,623. 

Only the drafting and art departments come within the scope of 
this report as clearly industrial in character, and their courses are as 
follows: 


The departments of drafting and art afford instruction in elementary drawing, 
mechanical and architectural drawing, mechanical design, naval architecture, letter- 
ing, free-hand drawing, industrial design, and sign writing. 

The aim of the entire work is to turn out finished draftsmen in all lines, and with 
that end in view the best teachers are employed from the leading schools, and every 
feature is conducted on a professional basis. 

The elementary drawing class offers a course in the principles underlying all 
mechanical and architectural drawing. This class isa feeder for the advanced classes 
into which students will be promoted at any time they are prepared. Geometrical 
problems, shadows, intersections, projections, and all the elementary principles will 
be fully presented in a clear and practical manner. 

In mechanical drawing the course comprises instruction in machine drawing, 
sketching from the machine, the construction of scale drawings and tracings, and the 
preparation and use of blue-print paper. The object of this course is the production 
of finished detail and assembly drawings for shop use. A practical knowledge of 
projections and shading, as well as some proficiency in the use of drawing instru- 
ments, is most essential, these subjects being given in the elementary class. 
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The object of the course in mechanical design is to provide practical instruction 
upon a number of subjects relating to engineering work. Hitherto draftsmen, 
machinists, and others desiring to study special mechanical problems have applied 
for admission to the class in advanced mechanical drawing. A special class is now 
provided for such students. To enter this class the student must be somewhat 
familiar with mechanical drawings. He must also be possessed of a good knowledge 
of arithmetic. The course consists of twenty-four lectures upon the subjects 
scheduled, many of the problems being demonstrated by apparatus, dummy engine 
gears, etc.: (1) Strength of materials; (2) standard bolts; (3) levers; (4) screws and 
toggle joints; (5) cams; (6) belts; (7) ropes; (8) pulleys and shafting; (9) and (10) 
gears; (11) and (12) riveted joints; (13) to (16) boilers; (17) and (18) steam 
engines; (19) and (20) steam-engine indicators; (21) and (22) iron and steel manu- 
facture; (23) and (24) mill structure. Each student is required to keep a thorough 
notebook, and work out numerous problems in connection with the above topics. 
The class meets on. Wednesday evenings at 7.45. 

The three-years’ course in architectural drawing aims to acquaint the student with 
the scientific principles underlying the study of construction, and with the elements 
of mathematics and mechanics necessary to the solution of architectural problems. 
Owing to the limited amount of time possible in eyening work, some subjects are 
omitted which serve only to broaden the education. The purely architectural sub- 
jects, however, are retained and the student given the essentials. 

The first year’s work consists of the proper use of instruments, geometrical prob- 
lems, intersections, shadows, and lettering. free-hand drawing from the cast and 
model should be taken during the entire three years. One foreign language is also 
offered during the same time. The strictly professional work begins in the second 
year with instruction in the classic moldings, five orders, timber, brick, and stone 
construction, pen and ink rendering, architectural history, and elements of design. 
The third year the student is thoroughly drilled in original design; instruction is 
also given in shade and shadow rendering in india ink, perspective, business lay, 
heating and ventilation, and steel, stone, and brick construction. 

Applicants for admission to the second or third year classes, omitting the previous 
grades, must show that they possess the requisite knowledge. 

Students are received as members of any class for which they are qualified, but 
the necessity of taking the complete course is urged. Students entering with a view 
of making architecture a profession haye programmes arranged by the educational 
director. 

The revival in the shipbuilding interest of the United States is calling into activity 
a class of draftsmen who for years have been in slight demand. Ship draftsmen 
have been so little called for during the past fifteen years that few have fitted them- 
selves for this particular field, and now that they are in demand the supply is inade- 
quate. With the wish to place this much desired instruction in the reach of drafts- 
men, students, and yachismen, the following courses haye been framed. Yachtsmen 
will find the work helpful and suggestive and an effort will be made to frame courses 
adapted to their special needs. 

First year.—Drafting: Lines—sheer plan, half-breadth plan, body plan, midship 
section; projections—water lines, cross sections, diagonals, section lines. Construe- 
tion (steel or wood): Keel, keelson, frames, floors, deck beams, planking or plating, 
decks, ceiling, riveting or fastening. 

Second year.—Calculations: Displacement, center of buoyancy, areas of cross see- 
tions, areas of water lines, areas of lateral plane, areas of midship section, displacement 
per inch, center of lateral plane. Yacht construction: Keel, keelson, frames, floors, 
beams, clamps, decks, planking, fastening. Lead keels: Calculation of weight; cal- 
culation of center of gravity. Sail plans: Calculation of area, calculation of center of 
lateral resistance, calculation of balance. 
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The instruction in mechanical lettering, which is of the utmost importance to all 
engaged in any line of drawing, covers two hours per week. No matter how well 
made a drawing may be, poor lettering will ruin its appearance, so that the student 
who expects to become a really valuable man, and one commanding a good salary, 
must become expert, not only in drafting, but in lettering also. Many able draftsmen 
are unable to secure desirable positions because of their inability to letter well. 

The course in free-hand drawing includes drawing from the object, forms, plaster 
casts, and life; instruction in the use of pencil, charcoal, and brush; perspective; ele- 
ments of design, and technical application. To young men engaged in such pursuits 
as architecture, lithography, designing, and engraving, where judgment of the eye 
and training of the hand are needed, this class is especially helpful. A new and 
well-lighted room has been provided, furnishing excellent facilities. 

A course in practical design as employed in the arts and crafts, including such sub- 
jects as stained glass, furniture and drapery, wall papers, printed fabrics, book covers 
and inlaid work, the study of form as applied to pottery and its decoration, wrought 
and bent ironwork, wood and stone carving, and interior decoration. The term is 
divided into two sections. The first, from October to December, is devoted to the 
study of the various styles of historical ornament, animal and plant forms, and the 
principles of construction in design. The second term, from January to April, is 
devoted to the practical application of design, the technicalities of the various arts 
and crafts, the final rendering of design in charcoal, pencil, pen and ink, and water 
colors. The instructor is a certificated art master and one of the leaders of the pro- 
fession. Every effort is made to have this course of practical value to men from 
the various trades. 

The course in sign writing offers complete instruction, including the preparation of 
new and cleaning of old boards; the mixing of paints and sizings for all purposes; 
bronze, gold, and silver lettering; gold and silver lettering on glass, worked up in 
numerous ways, being placed on the back of the glass, thereby producing beautiful 
effects; lettering on card and cloth (one of the great commercial branches); gold 
and black lettering on office doors; treating with gold, silver, and aluminum on any 
surface; lettering on banners (silk or cotton); sign advertising on walls and fences 
in all its branches; engraving on brass and princess metal; fancy lettering of every 
description—monograms, scrolls, and striping. 

The total number of instructors in the institute in 1899 was 39, of 
whom 7 devoted all, or part of, their time to instruction in the depart- 
ment of drafting and art, and 1 of these is a certificated art master; 
3 are instructors in the Massachusetts Institute of Technology, 2 are 
expert sign writers, and 1 is a practicing architect. Five of the above 
were professionally trained in colleges. During this year there were 
193 students in this department, and about 80 have taken full courses 
therein since the department was opened. 

Members of the evening institute are required to hold a $5 associa- 
tion membership ticket or a $10 gymnasium ticket, and in addition, to 
pay, in either case, the small class fee for each subject. 

The educational ticket also entitles a member to the privileges of the 
evening institute, library, reading room, reception room, socials, bath- 
ing facilities, free storage for bicycles during the riding season, summer 
camp, and free admission for self and lady to the Association Star 
Course of Entertainments. 

Asan aid to worthy men who desire an education, and are unable 
to pay in full even the slight charges, a limited number of scholarships 
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has been provided. Early application is necessary, as the funds avail- 
able for this purpose are limited. It is necessary for each applicant 
for a scholarship to furnish satisfactory references. 

The following annual class fees are exacted: Architecture—elemen- 
tary, $2, advanced, $4; free-hand drawing, $1; industrial design, $2; 
lettering (mechanical), $2; mechanical drawing—elementary, $1, 
advanced, $2; mechanical design, $4; ship drafting, $5. 

The management of the institute is in the hands of the educational 
director under the control of the education committee of the Boston 
Young Men’s Christian Association. 

The cost of the equipment for this department was about $2,000, 
and the annual cost of maintaining it is about the Same amount. The 
funds for maintaining, etc., are procured, one-third from tuition fees, 
one-third from the endowment fund, and one-third from subscriptions 
of the members of the association. 

It is thought by its friends that the department might be improved 
by adding mechanical engineering and bridge construction to the 
courses provided, but the existing courses are about as good as it is 
possible to have them. The establishment of the department has, it 
is said, increased the intelligence of the workmen of the locality, 
bettered their character, extended their horizon, given them a greater 
appreciation of the advantages of extended education, and raised their 
efficiency. Asaresult of this higher wages, steadier employment, and 
more rapid promotion have followed in many cases, and those who 
have taken the course are preferred by employers, etc., to merely 
shop-trained men because, knowing, as such men do, why they per- 
form certain operations as well as how to do them, they are better 
equipped for their work. The shop training in the locality has been 
improved, as the shops are trying to follow the pace set by the institute 
in industrial training. A large number of men engaged at their trades 
during the day have attended the classes, doing very creditable work, 
and expressing great appreciation. 

Moral aid alone has been given the school by the labor unions, but 
they have manifested no opposition to it. The institute has been suc- 
cessful so far in all its departments, and has fully attained the end for 
which it was established. 


HILLYER INSTITUTE (Y. M,C. A.), HARTFORD, CONN. 


Six-sevenths of the boys who become mechanics in this locality 
leave school at 14 years of age, with only a rudimentary education. 
While they may acquire much practical knowledge by their work, yet 
under modern conditions they can have little opportunity to become 
thoroughly equipped mechanics by work in the machine shops and 
mills, and therefore few rise beyond a certain point of attainment in 
their trades. They may, under the shop system of education, become 
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the master of some one machine or some one operation, but can never 
learn in the shops all the details of their trades so as to become fitted 
for the positions of foremen, overseers, or superintendents. Their 
only chance to fit themselves for such positions is by study outside of 
working hours, and the night school offers them the best opportunity 
for this. 

Recognizing the need of special tenhnical education, and also the 
need of an education in general lines beyond that which the average 
workman is able to obtain in the day schools, the Hartford Young 
Men’s Christian Association has conducted educational classes for many 
years. It was, however, unable for a long time to develop to any 
great extent this very important part of its work. Its present good 
condition and its opportunity for growth were made possible by the 
erection of a new building and the special provision made for the 
educational department now known as the Hillyer Institute. On 
December 22, 1892, Mr. Appleton R. Hillyer and Miss Clara E. Hill- 
yer presented the association with an endowment fund of $50,000, the 
income from which is used for this work. The gift was made in 
memory of their deceased father, Gen. Charles T. Hillyer, and its 

-object, to quote from the terms of the gift, was ‘‘to promote manual, 
industrial, commercial, and art education—in art, more especially the 
useful arts—and to inculcate habits of industry and thrift.” 

Because of this fund the association has been able to teach a variety 
of subjects and to add to its curriculum the industrial classes so greatly 
needed in a city like Hartford, where many young men are engaged in 
mechanical pursuits. 

The school is under the management of an educational secretary, 
who acts under the direction and with the cooperation of the educa- 
tional department committee of the association. Courses of instruc- 
tion are provided in architectural, frec-hand, and mechanical draw- 
ing, carpentry and cabinetwork, engraving, forging, plumbing, and 
electricity. 

The outlined courses of the various industrial branches are as follows: 

Architectural drawing.—Elementary principles of projections: Directions for use 
of instruments and material, application to simple geometrical forms, explanation 
of geometrical terms and method of finding plans and elevation of simple figures, 
Method of laying out roofs with steel square (showing application to all forms of 
roofs), plans and elevation of a small dwelling house. Isometrical drawing: Princi- 
ples and theory with application to simple geometrical figures. Elementary details: 
Window frames, door frames, cornice details for frame dwellings, instruction in 
tracing and blue printing. Principles of projections: Development of covering of 
cylinder and cones and application to sheet-metal work, development of covering of 
domes and spheres, lines of intersection of cylinders, cones, spheres, etc. Details: 
Window frames for brick and stone buildings, floor and roof framing, details for 
chimneys, fireplaces, and stair cases, complete set of working drawings for frame 
Awelling to cost about $5,000. Details of stone and brick work, ironwork, roof 
trusses, complete set of working drawings for stone and brick schoolhouse. Perspec- 
tive: Definitions and principles, method of finding perspective of simple geometrical 
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figures, perspective of frame dwelling from working drawings made in previous 
lessons, introducing also some practice in free-hand drawing. 

Free-hand drawing.—The use of various materials, how to look at a model, use of 
antique casts, application to other lines of drawing, measurement by the perpendic- 
ular, the horizontal, and the diagonal, size of drawing, character of outline, relative 
strength of lines, variations of same, artistic feeling in a line, forms, modeling with 
stump, use of the charcoal, of crayon, adaptability of the latter, light, shadow, half 
tones, relations of one to the other, importance of accuracy, how to look for values, 
taken as a whole, separately, atmosphere effect of drawing, sketching in pencil, use 
of same, relation of pencil to charcoal or crayon the same to painting, brushes, brush 
treatment, comparison with pen-work results, all forms of vehicles in their proper 
place, application of pictures to the mind of observer, relation of the arts, the broad- 
ness of the painter’s field as compared with music, literature, sculpture. 

Mechanical drawing, elementary.—Geometric problems, illustration of the planes 
of projection: Horizontal, vertical, plan, elevation, point, line, solids. Sections, 
crosshatching, shade lines, direction in which light is supposed to fall. Projection of 
objects on the inclined plane: Solid cube, flight of steps, projection of circle making 
an angle with the plane of projection, ellipse, mode of describing, cone pulley, 
hexagonal nut, conic sections. 

Mechanical drawing, advanced.—lIntersections: Solids, cylinders, cones, spheres. 
Connecting-rod end, screws, gearing: Cycloid curve, epicycloid, hypocycloid, involute, 
laying out gear teeth, worm, spur, and bevel gears eccentric. Development of cams: 
Continuous-motion cams, irregular cam and roll, cylindrical cam. Tracings, blue- 
print solution, and preparation of paper. Belts (showing relation to pulleys): 
Straight belt, quarter-turn cross belt, machine details. After finishing this course 
students may take up machine design and practical trigonometry. 

Carpentry and cabinetwork.—Framing: Sills, floor timbers, studs, roofs, ete. In 
cabinetwork the students may make such articles as bookshelf, table, panel and 
panel box, book case, mantel shelf, mantel and overmantel, music rack, easel, silver 
chest, portable writing desk, panel desk, china cabinet, writing desk with pigeon- 
holes and drawers, tool chest, etc., finishing and varnishing. 

Forging.—Drawing to a taper, drawing out flat, drawing and bending, bending, 
drawing, bending and twisting, upsetting and forming, drawn bolt, upsetting and 
bolt making, punching and making square and hexagonal nuts, corner iron, bending 
and shouldering, upsetting, splitting and drawing, fish spear, punching, slotting, and 
forming, lathe dog, bending, scarfing and welding, welded collar, chain ring, chain 
weld, guy-rod joint, punching, drawing and forming, butt weld, scarf welding, pair 
of tongs, carriage wrench, drawing and tempering, prick punch, small cape chisel, 
reamer, drawknife, right-hand side tool, diamond point and other tools, scratch awl, 
hot cutting chisel, hammer, butcher’s cleaver, welding steel on iron, ice tongs, springs. 

Plumbing.—Manual instruction, lead seams, overcast joints, cup joints, calking. 
Wiping the following: Horizontal round joint, horizontal branch joint, upright 
round joint, upright branch joint, stop cock, 2-inch ferrule, bath plug, vertical 
branch, side flange, floor flange, 4-inch ferrule, traps, tank seams, setting basins, 
sand bends, ete. Scientific instruction: Drain, soil, and waste pipes, trapping and 
ventilation of drain, supply pipes, boilers, tanks, fixtures, trapping and ventilation 
of fixtures, pumps, ete. 

Electricity.—Frictional electricity: Attraction and repulsion, conduction and dis- 
tribution, electrophorus, frictional and influence machines, electroscope, leyden jar. 
Magnetism: Properties of magnets, methods of making magnets, distribution of 
magnetism, terrestrial magnetism. Current electricity, simple voltaic cell, chemical 
action in the cell, Le Clanche cell, physical and physiological effects of the current, 
currents produced by induction, induction coil, atmospheric electricity, electro- 
magnets, electric bells, electro-dynamics, Ohms law and its consequences. Elec- 
trical measurements: Galvanometers, electrometers, electrostatic yolt meter, electro-_ 
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dynamo meter, condenser, Wheatstone’s bridge, watt meter, ampere meter, volt 
meter. Thermo-electric currents, heating effects of currents, electric lighting, are 
light, incandescent light, magneto-electric generators, dynamo electric generators, 
direct-current motors, alternating-current motors, alternating-current generators, self- 
induction, transformers, electrolysis, accumulators, electro-deposition, cable telegraph, 
telephone. 

Engraving (jewelry).—Analysis of letters, nature of the different metals to be 
engraved, mode of sharpening tools to get different effects from one tool, rules to be 
observed in laying out inscriptions, designing monograms, cutting copper plates, cut- 
ting steel dies, lectures on the processes employed in half-tone and steel engravings. 

The course in architectural drawing requires about two winters to 
complete. This is an excellent class for carpenters, plumbers, masons, 
and others having to do with the construction of buildings where the 
reading of drawings is required. 

The course in mechanical drawing is of great value to the young 
machinist who aspires to enter the drafting room when his time is 
served. It is an excellent course for any machinist, as it will teach 
him not only to read the drawings of others, but also to make them 
for himself. To become a skilled mechanic it is necessary to be able 
to read drawings. Young men in other occupations have taken this 
course, and asa result have secured more congenial employment. 

The course in carpentry embraces a variety of bench work, and 
brings into use the tools commonly used in the trade. As the instrue- 
tion is individual, great freedom is allowed in the choice of work. 
Young men who wish to make useful and ornamental pieces of house- 
hold furniture, but have no convenient place or good tools at home, 
find the class room of the school pleasant, attractive, and well 
equipped, with a good instructor present. The student pays for the 
material used if he takes the finished work home. ‘This class, which 
is in charge of an experienced builder, is of very practical value to 
apprentices in the trade. é 

The course in forging is very practical, embracing exercises in draw- 
ing, bending, welding, upsetting, tempering, etc. After the student 
has finished a comprehensive course of iron, he begins to work in steel, 
making tools such as diamond point, side tool, chisel, hammer, ete. 
All work is done from blue prints, thus teaching the student to read 
drawings. From time to time the instructor gives talks and demon- 
strations of principles not included in the course. One season a 
plumber, after completing the preliminary work, made for himself a 
set of plumbing tools. Anything made in this class may be taken by 
the students by paying for the material. Young men who desire to 
become blacksmiths are well paid for the time spent in this class. 
Machinists, who have to forge and temper the tools they use, find this 
course adapted to their needs. Young men in drafting rooms who are 
making drawings for articles to be made in iron or steel become famil- 
jar with the nature of these metals by handling and working them 


here, 
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In the course in plumbing the instruction is both manual and scien- 
tific. The manual instruction consists of making solder, wiping joints, 
sand bends, making traps, etc. The scientific instruction is given 
upon the proper arrangement of service and waste pipes and upon 
drainage and ventilation. In this kind of work he is greatly aided by 
a large number of colored diagrams. This is a class that is of special 
benefit to apprentices who have to pass examinations before entering 
the trade, and to all others interested in the trade. There are young 
men who are undecided as to what trade they will learn, fearing that 
they will not select the right one. These, if they ever thought of 
becoming plumbers, may enter this class for a season and perhaps be 
helped to choose a congenial vocation. Linemen, who are frequently 
called upon to wipe a joint where wires are connected, may also take 
this course with profit. 

The object of the course in electricity is to give the student a work- 
ing knowledge of the subject. Both the student seeking general 
information and the young man who expects to earn a living in some 
electrical business will be benefited by a systematic study of the subject. 

The expenses of a course of instruction in any of the industrial 
courses is, first, an annual fee of $2 for membership in the association 
and an additional entrance fee of $1 for new members; second, a class 
fee of $3 per term of 20 lessons. If more than one study is taken, 
there will be a reduction in this class fee of $1 on each additional 
study. In the class of jewelry engraving, instead of having two terms 
of 20 lessons each, enrollment must be made for the entire 40 lessons, 
and the fee will be $6 for the course. 

Any young man 16 years of age or over, of good character, without 
regard to color, nationality, or religious belief, may enter these classes 
by becoming a member of the association. Boys from 11 to 17 years 
of age may enter certain classes by becoming Junior members of the 
association at a cost of but $1 for a year. When a young man has 
completed any of the graded courses, he is entitled to a departmental 
award upon passing the required examination. This examination may 
be written, oral, or shop work, as the subject may require. Certificates 
of attendance will be given to all students who have been present at 
75 per cent of the class sessions. The member of each class having 
the highest per cent of attendance and showing the greatest improve- 
ment in his work will be given an advanced course in the same study, 
or may take any other subject, free of charge for one season, including 
his regular membership in the association. 

There are 11 instructors in the industrial branches of this school, all 
of practical experience in the trades taught. 

During the school year 1599-1900 there were 13 students in the 
course in architectural drawing, 76 in the course in mechanical draw- 
ing, 14 in the course in free-hand drawing, 12 in the course in carpen- 
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try and cabinetmaking, 10 in the course in forging, 10 in the course 
in plumbing, 19 in the course in electricity, and none in the course in 
jewelry engraving, which is a course just established. 

The majority of those who take instruction in these classes do not 
complete the full course of instruction as laid out. Only those who 
complete the courses are considered graduates, and up to and includ- 
ing the school year 1899-1900 they were as follows: Architectural 
drawing, 1; mechanical drawing, 18; forging, 12. 

These classes are held in the regular buiiding of the Young Men’s 
Christian Association. 

The cost of equipment, ete., has been about $2,500, and the cost of 
maintenance for the year 1899-1900 was about $2,372. The funds to 
pay these expenses come from interest on the endowment fund, from 
fees, and from tuitions. 

The officials of the school believe that the courses in the industrial 
_ branches could be improved by making more effort to adapt the work 
to the needs of mechanics, by holding the classes at least three nights 
a week instead of two, as at present, and by increasing the length of 
the courses. The outlook for such improvement is said to be good. 
Every possible improvement is being made as fast as funds available 
will allow. 

This school by its courses of instruction is increasing the efliciency 
and general intelligence of the workmen. Those who have been 
instructed here have attained greater skill and a higher earning 
capacity, which has led to higher wages, steadier employment, and 
more rapid promotion. Their generally higher intelligence and skill 
has made them preferred by employers to merely shop-trained men. 
While no formal system of apprenticeship prevails at present, yet as 
a general rule a boy must spend a period of some years as a learner in 
all industries before being considered a full mechanic or being paid 
as such. The graduates of this school start work as full mechanics on 
full pay. 

In a general way this and other schools of the same character have 
proved satisfactory, and if we consider the end for which they were 
established to have been the improvement of the working classes in 
intelligence and skill, they have fully attained it. They are all sus- 
ceptible of improvement and always will be. 


INSTRUCTION BY CORRESPONDENCKE. | 


While instruction by the correspondence method is of comparatively 
recent origin, it has, nevertheless, grown to such considerable pro- 
portions, more especially within the last few years, that its importance 
and value as an educational factor haye now come to be recognized 
even by many who heretofore have been wont to look upon it as an 
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absurd innovation in the field of education. Notwithstanding the 
practical results that have already been accomplished by these schools, 
and which are freely admitted by both employers and workmen, some 
doubt still exists in certain quarters regarding the possibility of giv- 
ing adequate technical instruction by the correspondence method. 
When the environment of the class of students to which these schools 
appeal and the system of teaching that is employed are considered, 
however, the claim that instruction by this method is not susceptible 
of practical results is very largely disproved. Correspondence schools 
appeal particularly and with considerable force to mechanics and 
apprentices who are already engaged in occupations and trades which 
require more or less of a theoretical and technical knowledge that can 
not be acquired in the ordinary routine of daily work. It is generally 
conceded that the theory and technique of most trades are beyond 
the reach of the ordinary workmen unless they devote a portion of 
their time to study. In the vast majority of cases they leave school for 
the workshop with hardly more than the bare rudiments of a common 
school education, and the need of theoretical and technical instruction 
in the trades rarely occurs to them until they are brought face to face 
with the fact that future advancement depends almost entirely upon 
the acquisition of this knowledge. This being the case, if they are to 
acquire this knowledge at all they must obtain it by attending some 
evening school where the trades are taught according to approved 
methods, or they must resort to the aid of special text-books and _ 
master them as best they can. While the night schools afford a rem- 
edy for those who reside in their immediate vicinity, still there are 
thousands of workers in the smaller cities and towns and the rural 
districts generally who are debarred from this privilege. Conse- 
quently, if the circumstance of locality or time be such that they can 
not attend a night school, their only alternative is to adopt the text- 
book method. It is this class particularly that the correspondence 
schools aim to reach. 

This, however, is not the only class that seeks the aid of these schools. 
There are hundreds of men engaged in the higher branches of tech- 
nical and scientific work to whom the system of instruction papers 
and text-books designed and controlled by these schools have strongly 
appealed. Of this class may be mentioned the architectural draftsman 
who has acquired a practical knowledge of plan and detail drawing 
and desires to obtain a modern knowledge of building design and con- 
struction. So, too, the mechanical draftsman who desires to supple- 
ment his drafting-room experience with a complete mechanical course 
and thereby qualify as a machine designer or mechanical engineer. 
Then there is the engineer who desires a working acquaintance with 
other branches of engineering closely related to his own, and also the 
student fresh from college, well equipped with a general education, 
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who wishes to take a special course in some particular branch. For 
these classes, as well as many others, the correspondence schools are 
particularly well adapted. The increasing number of trained mechan- 
ics and students of liberal education who are taking special courses in 
these schools is a fair indication that the system of instruction by mail 
is of more than ordinary importance. Indeed, there is such abundant 
evidence of the appreciation of the work of these schools that there is 
every reason for including them in this report. ‘ 

There are a number of these schools in different parts of the coun- 
try, among which may be mentioned the International Correspondence: 
Schools, Scranton, Pa., American School of Correspondence, Boston, 
Mass., and Electrical Engineer Institute of Correspondence Instruc- 
tion, New York. 

The character of the courses and the methods of instruction em- 
ployed in the schools are substantially the same. 

The object, methods, and work of these schools are, well represented: 
in a statement which was furnished by the officials of the Scrantor 
school, and is in part as follows: 

The distinctive function of these schools is to teach the theory of 
engineering and the trades to men and women already at work. 

The success of the method of teaching by mail depends very largely 
on the subdivision of the student’s work into many short, easily mas- 
tered lessons, or parts. These are sent to him in a fixed, invariable: 
order in the shape of instruction and question papers, drawing plates, 
and whatever else his course may contain. The instruction papers 
are printed in pamphlet form of from 10 to 100 pages. Each paper 
is complete in itself and contains all the instruction required for the 
mastery of the next paper, but includes nothing that is not necessary” 
for a complete understanding of it. The writers assume that the 
student knows nothing more about the subject in hand than has been 
treated in a previous paper. Only the plainest language is employed, 
and many facts, principles, and processes that would otherwise be 
hard to understand are made clear by the use of zinc etchings and 
half-tone illustrations. 

As soon as the student is enrolled, his first and second instruction and 
question papers are sent to him, accompanied by directions for proceed- 
ing with the work, inquiry blanks, and a supply of envelopes. 

After carefully reading the directions, he studies the first instruc- 
tion paper and works out the examples for practice. If he meets with 
any difficulty, he fills out an inquiry blank, giving full particulars, 
sends it to the school, and proceeds with his studies. A full written 
explanation of the matter is promptly forwarded from the school, and 
he is encouraged to write for special information at any time. After 
mastering the contents of the first instruction paper, he takes up the 
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accompanying question paper and writes his answers to the test ques- 
tions. He then forwards these answers to the school and proceeds to 
study the second instruction paper. 

When the sets of answers are received at the school, they are 
reviewed by examiners specially trained for this work. The papers 
are carefully gone over, such errors as exist in arithmetic, spelling, 
punctuation, etc., being checked in red ink. When an error is dis- 
covered, it is not only indicated in red ink, but a careful explanation 
of that particular problem is written on the back of the sheet. _When- 
ever necessary, special exercises and letters of explanation are sent to 
the student. 

After being corrected, the papers are entered upon the books as passed 
if a satisfactory mark has been attained. If his mark is not satis- 
factory, the student is required to review the incorrect portions until 
mastered. The answers are then returned, accompanied by a per- 
centage slip and the third set of papers. By this system the student 
always has one paper to study while his work on @ previous paper is 
being corrected. 

The instruction paper on drawing and a mailing tube for returning 
the finished plate are sent with the first arithmetic paper. Detailed 
directions are given for the use of instruments, making the first plate, 
and sending in the work. Beginning with the drawing of simple lines, 
the student is gradually advanced to actual working plans of mechan- 
ical and architectural constructions. The model plates are smaller than 
the required plate. He thus makes an original drawing, according to 
scale. 

If the student meets with continued difficulty in the study of any 
subject, a special instructor is, on request, assigned to him (without 
extra charge), who gives personal attention to his case until the subject 
is completed. 

Nearly ali of the students are compelled to study under the greatest 
disadvantages. Although in the Scranton school their average age is 
about 26 years, more than 80 per cent know nothing of fractions when 
they begin their studies. For such students as these the ordinary 
text-book is intricate and difficult. It presupposes the help of a living 
present teacher, and without such help its difficulties are insurmount- 
able, and the attempt to use it in. this method of self-help results in 
speedily convincing the student that education is unattainable without 
the aid of a teacher. It was obvious at the outset that text-books for 
teaching the manual industries by mail must combine simplicity with 
thoroughness, otherwise failure was inevitable. But no such text- 
books were in the market. It was necessary to have them written. 
For this work men strong both in the theory and practice of each 
trade to be taught were found. In engaging men to prepare the text- 
books for any industrial or engineering specialty, the management of 
the school states that two conditions of fitness have been rigidly insisted ~ 
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on: First, that they must have thorough theoretical education in that 
and allied specialties; and, second, that their education in theory shall 
have been supplemented by satisfactory practical training. Both 
the technical school and the workshop must be represented in their 
equipment. : 

The courses of study are arranged with a view to meeting the 
requirements of all classes of workers in mechanical industries, from 
the humblest apprentice to the skilled mechanic and the ‘trained engi- 
neer. The courses for the former class provide for a thorough train- 
ing in the theory and principles of the particular subject or occupation, 
while those for skilled mechanics and engineers include also special 
and advanced instruction in the higher branches. 

In addition to the courses in the mechanical industries, the railway 
department affords both theoretical and practical instruction in the 
construction and operation of locomotive engines, air-brakes, etc.; to 
locomotive engineers and firemen and to brakemen and train hands. 

The list of the courses of instruction is as follows: Complete mechani- 
eal, refrigeration, gas engines, farm machinery, shop practice, station- 

‘ary engineers’, marine engineers’, locomotive running, mechanical- 
locomotive, trainmen’s, air-brake, electrical engineering, electrical, elec- 
tric power and lighting, electric lighting, electric railways, electric-car 
running, wiring and bell work, telephony, telegraphy, mechanical draw- 
ing, architectural drawing, complete architectural, architectural draw- 
ing and design, building contractors’, ornamental design, sheet-metal 
pattern drafting, sanitary plumbing, heating, and ventilation, heating 
and ventilation, sanitary plumbing and gas fitting, gas fitting, sani- 
tary plumbing, lettering and sign painting, complete coal-mining, 
full mining, metal mining, metal prospectors’, civil engineering, bridge 
engineering, railroad engineering, hydraulic engineering, and munic- 
ipal engineering. Owing to the extended list of separate and distinct 
courses which are taught, no attempt is made toward a detailed 
description of the same. In order, however, that a better idea may 
be had regarding the scove of the work. a synovsis of a number of the 
courses is given: 

Complete mechanical course: This is intended for machinists, draftsmen, pattern 
makers, tool makers, designers, mechanical engineers, and all others who are engaged 
in mechanical work. The subjects taught are arithmetic, formulas, geometrical 
drawing, mechanical drawing, geometry and trigonometry, elementary mechanics, 
hydromechanics, algebra, logarithms, pneumatics, heat, steam and steam engines, 
strength of materials, applied mechanics, steam boilers, machine design, and dyna- 
mos and motors. 

Shop-practice course: This course is divided into five parts, as follows: The 
machine-shop division is intended for all those who wish to get a thorough knowledge 
of modern machine-shop practice. The tool-making division is intended for those 
who desire information in regard to the latest and most approved methods used in 
the making of tools. The pattern-making division covers thoroughly the subject of 
pattern making in all its branches. The foundry-work division gives thorough in- 
struction in all phases of foundry work. The blacksmithing and forging division 
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is intended to give blacksmiths, helpers, and all employed in smith shops and forges 
a thorough knowledge of the best methods employed in their trade. The subjects 
taught are reading working drawings; arithmetic; measuring instruments; lathe work; 
working chilled iron; planer, shaper, and slotter work; drilling and boring; milling- 
machine work; gear cutting; grinding; bench, vice, and floor work; general hints 
on shop practice; tool making; pattern making; foundry work; blacksmithing and 
forging. 

Mechanical-locomotive course: This course provides instruction in theoretical and 
applied mechanics, steam engines and boilers, mechanical drawing, machine design, 
and the principles of construction and operation of locomotives and dynamos and 
motors. It is intended for master mechanics, roundhouse and machine shop fore- 
men, machinists and draftsmen in railway machine shops, and enginemen who desire 
to qualify for positions in the mechanical departments of railways. The subjects 
taught are arithmetic; formulas; geometrical drawing; mechanical drawing; geom- 
etry and trigonometry; elementary mechanics; hydromechanics; algebra; loga- 
rithms; pneumatics; heat; steam and steam engines; strength of materials; applied 
mechanics; steam boilers; machine design; dynamos and motors; locomotive boilers; 
steam, cylinders, and valve gears; locomotive management, including breakdowns; 
compound locomotives; the Westinghouse air-brake; the New York air-brake; train 
rules; car heating; car lighting; the electric headlight. 

Complete architectural course: This is intended for architects, draftsmen, con- 
tractors and builders, carpenters, masons, bricklayers, building tradesmen, and all 
others desirous of qualifying themselves to design and construct buildings. The sub- 
jects taught are arithmetic, formulas, geometry and mensuration, geometrical drawing, 
architectural drawing, ornamental drawing, advanced architectural drawing, masonry, 
carpentry, joinery, stair building, ornamental ironwork, roofing, sheet-metal work, 
electric-light wiring and bell work, plumbing and gas fitting, heating and ventilation, 
painting and decorating, estimating and calculating quantities, history of architecture, 
architectural design, specifications, building superintendence, contracts and permits, 
architectural engineering. 

Sanitary plumbing, heating, and ventilation course: This course affords an educa- 
tion in plumbing, heating, and ventilation that will qualify any plumber, steam fitter, 
or gas fitter to fill the highest positions in his line of work. The subjects taught are 
arithmetic, geometrical drawing, mechanical drawing, mensuration, mechanics, 
plumbing and drainage, gas and gas fitting, electric-light wiring and bell work, prin- 
ciples of heating and ventilation, steam heating, hot-water heating, furnace heating, 
ventilation of buildings. 

Complete coal-mining course: This is intended for mining engineers, miners, and 
mine officials who wish a complete education in the methods and machinery used in 
coal mining. It embraces a study of every detail necessary to fit a student for any 
position in anthracite or bituminous mines, or to pass the examinations for mine 
foreman or State mine inspector. The subjects taught are arithmetic; formulas; 
geometrical drawing; geometry and trigonometry; gases met with in mines; mine 
ventilation; mine surveying and mapping; economic geology of coal; prospecting for 
coal and location of openings; shafts, slopes, and drifts; methods of working coal 
mines; mechanics; steam and steam boilers; steam engines; air and air compression; 
hydromechanics and pumping; mine haulage; hoisting and hoisting appliances; sur- 
face arrangements of bituminous mines, surface arrangements of anthracite mines; 
compressed-air coal-cutting machinery; percussive and rotary boring; dynamos and 
motors; electric hoisting and haulage; electric pumping, signaling, and lighting; elec- 
tric coal-cutting machinery. 

Full mining course: This is intended for mine superintendents, foremen, mining 
engineers, and others who wish a thorough education in all branches of mining. The 
subjects taught are arithmetic; formulas; geometrical drawing; geometry and trigo- 
nometry; gases met with in mines; mine ventilation; mine surveying and mapping, ~ 
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economic geology of coal; prospecting for coal and location of openings; shafts, slopes, 
and drifts; methods of working coal mines; mechanics; steam and steam boilers; 
steam engines; air and air compression; hydromechanics and pumping; mine haulage; 
hoisting and hoisting appliances; surface arrangements of bituminous mines; surface 
arrangements of anthracite mines; compressed-air coal-cutting machinery; percussive 
and rotary boring; dynamos and motors; electric hoisting and haulage; electric pump- 
ing, signaling, and lighting; electric coal-cutting machinery; blowpiping; mineralogy; 
assaying; geology; prospecting; placer and hydraulic mining; preliminary opera- 
tions at metal mines; metal mining; surface arrangements at metal mines; ore 
dressing and milling. 

Railroad engineering course: This is intended for railroad employees, track 
inspectors, section men, assistant engineers, railroad surveyors, and all others engaged 
in the survey, construction, or maintenance of railroads. The subjects taught are 
arithmetic, formulas, geometrical drawing, mechanical drawing, geometry and trigo- 
nometry, elementary mechanics, hydromechanics, algebra, logarithms, pneumatics, 
strength of materials, surveying, land surveying, mapping, railroad Jocation, railroad 
construction, track work, railroad structures. 

In the departments that deal with engineering and industrial tech- 
nics there are, including principals, 42 male instructors and 191 female 
assistant instructors. These numbers represent about 80 per cent of 
the entire instruction force of the school. In addition to having 
experience in practical work, more than two-thirds of the faculty 
are also graduates of colleges and technical schools. With respect 
to the training of subordinate instructors, it should be stated that 
they are graduates of high and normal schools, and a considerable 
number of them are graduates of colleges. Before obtaining full recog- 
nition as members of the corps of instructors they are required to 
pass an examination both oral and written, and, in most cases, to serve 
during a specified period of probation. 

Unlike the ordinary resident schools, there are no established grades 
or classes. The number of students graduated ina given time from 
an ordinary technical school or college furnishes a pretty reliable 
measure of its success. With this institution the case is otherwise, as 
may be gathered from the following facts: 

First. A large number of persons enroll and pay tuition for the sole 
purpose of obtaining text-books for use in their business. This class 
has no intention of studying systematically and no wish to obtain 
diplomas. 

Second. While there is an enrollment of more than 300,000, only 5 
per cent have been connected with the institution more than four and 
a half years, and experience has shown that students do not complete 
the more important courses in less than five or six years. Haste it 1s 
claimed is neither necessary nor desirable, for students are earning and 
learning at the same time, and the longer time gives all the greater 
opportunity to exemplify theory in practice. 

Graduation, therefore, which, in the case of students in ordinary 
institutions, is an event of crowning importance, marking as it does 

* the end of school life and the beginning of the student’s period of pro- 
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ductive activity, is here a mere minor incident. The students are 
already at work and are getting the technical knowledge that gives 
them a constantly increasing efficiency in an occupation chosen before 
their study began—a training all the more valuable from the fact that 
they are learning to apply this technical knowledge in their daily work. 

The schools are maintained by tuition fees. The main building, 
used for instruction purposes only, is five stories high with a floor area 
of 34,500 square feet, and was erected in 1898 at a cost of $225,000. 
The building used for printing purposes was completed the same year 
and cost $80,000. A new building is now in process of construction. 
The company rents, besides, 15 other buildings, in whole or in part, 
in the city of Seranton. In addition, there are 17 district offices and 
150 local offices at various points in the United States and Canada. 
These offices are engaged in enrolling students and looking after the 
interests of the school generally in their respective localities. 

The field equipment includes six railroad cars, each with a complete 
air-brake outfit, and costing $10,000 each. These cars constitute a 
very important part of the system of instruction followed in the rail- 
way department. When arrangements have been perfected with the 
officials. of a road, an enrollment car makes a tour of the entire line, 
stopping at points long enough to afford the employees an opportunity 
to visit it, examine the instruction papers, and obtain such other 
information as they may desire regarding the method of instruction. 
When the students enroll they are furnished with all necessary 
instruction and question papers, and at stated intervals the instruction 
cars follow over the road and supplement the regular instruction with 
lectures. These lectures are made of great practical value by the use 
of stereopticon illustrations and sectional models of modern train amd 
engine apparatus, and working models of locomotives driven by com- 
pressed air. Up to the present time, these cars have operated on 
about 40 different roads and enrolled some 8,000 railway men. 

Regarding the importance of maintaining the efficiency of the 
courses and methods of instruction it is said that a necessity of peculiar 
urgency with these schools is that of keeping their text-books and the 
matter and scope of their courses constantly up to date. The students 
are in actual contact with the latest and best methods in engineering 
and the arts, in the trades and industries, and they are quick to detect 
and prompt in reporting to the management anything at variance 
with the latest and best. Hence, constant revision, after careful and 
thorough investigation of everything new that is of recognized merit, 
is unavoidable, and is imperatively demanded of the management of the 
school. The principals are compelled to devote a large part of their 
time to study and to visiting industrial and commercial plants. 

The object of the American School of Correspondence, located at 
Boston, Mass., is declared to be ‘‘to educate and advance the Amer- 
ican mechanic.” ‘‘The school makes no attempt to take the place of 
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a school for resident students, but aims to bring a technical education 
within the reach of every ambitious wage-carner. To the man on the 
farm, in the office, in the store—to every man who feels that he is like 
a cog on a wheel, always moving but never progressing—it offers an 
opportunity to fit himself for a change of occupation.” 

The full courses of instruction offered by this school are as follows: 
Electrical engineering, mechanical engineering, mechanical-electrical 
engineering, stationary engineering, marine engineering, locomotive 
engineering, textile engineering, and heating, ventilating, and plumb- 
ing. Complete instruction in mechanical drawing is included in every 
full engineering course. 

For those who are unable or who do not desire to take one of the full 
engineering courses the following special shorter courses are offered: 
Arithmetic; arithmetic, elementary algebra, and mensuration; advanced 
algebra; geometry; complete mathematical—arithmetic, mensuration, 
algebra, geometry, logarithms, and trigonometry; arithmetic, ele- 
mentary algebra, mensuration, and mechanics; general studies—arith- 
metic, elementary algebra, mensuration, mechanics, heat, chemistry, 
and metallurgy; elementary chemistry and metallurgy; mechanical 
drawing; mechanical drawing, including arithmetic, elementary alge- 
bra, mensuration, and geometry; plumbing, gas fitting, and lighting; 
heating and ventilation; elementary electrical; electric power and 
lighting; short locomotive; warp preparation and weaving; textile 
design and fabric structure; cotton spinning; woolen and worsted 
spinning; chemistry and dyeing. ‘ 

As a preliminary to all the full engineering courses students take 
certain general studies to insure the proper foundation for the techni- 
eal instruetion. The outline of these general studies is as follows: 


Arithmetic: Fundamental definitions; notation; numeration; fundamental proc- 
esses; fractions; decimals; percentage; denominate numbers; involution; evolution; 
ratio; proportion. 

Elementary algebra: Use of letters; substitution; cancellation; simple equations; 
known and unknown quantities; finding unknown quantities; equations containing 
roots of numbers; equations containing powers of numbers. 

Mensuration: Definitions; straight, curved, and broken lines; plane and curved 
surfaces; parallel lines; angles; circular measure; measurement of lines, surfaces, 
angles, etc., including triangles, quadlilaterals and other polygons, circles, sectors, 
and segments; measurement of surfaces and volumes; volumes of solids, including 
prisms, cubes, cylinders, pyramids, cones, and frustums of pyramids and cones; 
measurement of surface and yolume of spheres. 

Mechanics: Preliminary definitions; universal properties of matter; characteristic 
properties; motion and velocity; force; gravitation; energy; principles of machin- 
ery; friction; transmission of motion; cohesion and adhesion; strength of materials; 
strength of pipes and cylinders; strength of beams; strength of columns; hydrostat- 
ics; pneumatics. 

Heat: Expansion; liquefaction; vaporization; conduction; conyection; radiation; 

_ latent heat; specific heat; thermodynamics. 

Chemistry: Fundamental principles; atomic weights; chemical affinity; equations, 
factors, and products; solutions; physical and chemical properties, compounds, uses, 
and preparation of the elements; illuminating gas; combustion. 
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Metallurgy: Magnetite, hematite, limonite, siderite; iron pyrites, franklinite; 
preparation of ores; blast furnace; ores, fluxes, and fuels; operation of furnace; 
chemistry of blast furnace; slag and flux; cast iron; wrought iron; welding; cemen- 
tation process; crucible process; open-hearth process; gas producers; special steels; 
case hardening; effects of the elements in steel; tempering. 


A synopsis of several of the engineering courses will serve to show 
the scope of the work in this school: 


MARINE ENGINEERING COURSE. 


This course is prepared especially for marine engineers, firemen, stokers, oilers, 
coal passers, owners of launches, engine builders, boiler makers, shipbuilders, dealers 
in marine machinery and supplies, steamboat officers, inventors, designers, drafts- 
men, salesmen, instructors, and students. Its purpose is to secure advancement to 
the positions of chief engineers and assistants, inspectors of boilers and machinery, 
superintendents of shipyards, consulting engineers, etc. 

The outline of the subjects of instruction is as follows: 

Construction of boilers: Materials of construction, plates, joints, and rivets, design 
of boilers. 

Types of boilers: Early types, modern boilers, marine boilers. 

Boiler accessories: Furnaces, valves, blow-out apparatus, water, steam, and yacuum 
gauges, fusible plugs, steam separators, steam traps, feed apparatus, horse power of 
boilers, corrosion and incrustation, fuels, care of boilers. 

Marine boilers: Classification, materials of construction, boiler construction, boiler 
dimensions, efficiency of furnace, detail parts, feeding marine boilers, lagging, draft, 
mechanical stokers, fuels, care of boilers, cleaning fire, water-tube boilers, launch 
boilers. 

Machine design: Operations and functions of machines, materials of construction, 
shop processes, strains in machines, machine drawings and designs. 

The steam engine: Physical theory, detail parts, lubrication, condensers, types of 
engines. 

Steam engine indicators: Indicator diagrams, modern indicators, steam engine 
constants, measuring area of card, indicator cards, faults, calculations. 

Valve gears: Slide valve, valye diagrams, designing and setting slide valves, 
reversing gear, modifications of slide valve. 

Details of the steam engine: Expansion of gases, work done in cylinder, loss of 
efliciency, compound engines, jacketing and superheating, lubrication, condensers, 
details of design, care and testing. 
~ Marine engines: Methods of propulsion, nautical terms, details, condensers, auxil- 
iary machinery, propulsion, propellers, engine-room fittings, management of engines, 
emergencies. . 

Elements of electricity: Magnetism, static electricity, dynamic electricity, mag- 
netic effect of electric current, induced currents, heating effects, thermo-electric 
effects, chemical effects, telephones, telegraph. 

The electric current: Terms and definitions, standard cells, electric energy, power, 
supply of electric energy. 

Theory of dynamo-electric machinery: Symbols, physical theory, the generator. 

Direct-current generators: Characteristics, generator construction, installation, and 
operation. 

Direct-current motors: Fundamental principles, motor equations, torque and speed, 
discussion of shunt and series motors, compound motors, motors on constant current. 
circuits, rotary transformers, calculations of electric motors. 

Types of dynamo-electric machinery: Constant potential generators and motors, 
constant current generators. 

Optional courses in electric lighting, algebra, geometry, and mechanical drawing 
are also offered in connection with this course. * 
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TEXTILE ENGINEERING COURSE. 

This course is prepared especially for foremen and overseers in weave mills, cotton 
mills, and woolen-yarn mills, for boss weavers and weave-room hands, agents, man- 
ufacturers, merchants, and salesmen, boss carders and spinners, mill engineers, 
machinists and master mechanics, instructors, and students in textile design. Its 
purpose is to secure advancement to positions of superintendents, foremen, and over- 
seers in textile mills and manufactories. 

The outline of the subjects of instruction is as follows: 

Warp preparation and weaving: Gray yarns, spooler, warper, colored yarns, long 
chain, short chain, slasher, woolen and worsted spinning, hand rail, hand beaming, 
steam dresser, drawing in and twisting in warps, looms, shedding motion, picking 
motion, beating up, gear let-off, friction, take-up motions, filling stop motion, assem- 
bly of parts and correct timing, shuttle boxes, box motion, pin-gear motion, vibrator- 
gear motion, protector for boxes, box chains, multipliers. 

Textile design and fabric structure: Design paper, weaves, color effects on plain 
and other weaves, sateen weaves, rib weaves, basket weaves, diaper weaves, exten- 
sion of fancy weaves, origination of new weaves and designs, reduced chain to fewest 
number of harnesses and drawing-in drafts, textile calculations, analysis and calcu- 
lations, specifications and lay out, combinations of several weaves for one design, 
cloths backed with filling, cloths backed with warp, double-make cloths, principles of 
double-cloth cut designs, double-plain hair lines. 

Cotton spinning: Methods of cultivation, ginning, baling, structure of fiber, com- 
mercial varieties, grading, mixing, bale breaker, automatic feeder, trunk systems, 
breaker picker, finisher picker, theory of carding, early forms of cards, revolving flat. 
card, card clothing, stripping, grinding and burnishing, gauge settings, calculations, 
combing process, lap preparation, comber, timing and setting, calculations, impor- 
tance of drawing operation, railway head, evener motion, railway details, drawing 
frames, rolls, cleaners, stop motions, hanks and numbers, roving machinery, fly-frame 
construction, draft, twist, tension, lay, taper, spinning processes, ring frame, traveler 
principle, builders; rail motion, draft and twist, frame details, mule spinning, mule 
construction, operation, details, drawing, twisting, backing off, winding, reengaging. 

Woolen and worsted spinning: Wool, fibers allied to wool, substitutes for wool, 
cleansing wool, carbonizing, drying, carding, grinding, card clothing, setting up 
cards, preparation for carding, mixing, oiling, mixing and other pickers, cards, auto-- 
matic feeds, feeds between cards, condensers, doffers, spinning, drawing, draft, self- 
acting mules, quadrant, builder rail, double spinning, doffing, calculations for woolen 
yarns, woolen and worsted threads, worsted yarns, carding, gilling, back washing, 
combing, gilling and top making, principles of drawing, calculations for draft, prin- 
ciples of spinning, types of spinning frames, doubling and twisting, yarn testing. 

Textile chemistry and dyeing: Cotton fiber, flax linen, wool, silk, preliminary 
operations for dyeing, cotton bleaching, wool scouring, wool bleaching, carbonizing, 
silk boiling or degumming, theory of dyeing, mordants, indigo, logwood, natural 
dyestuffs, coal tar, artificial colors, basic colors, direct cotton colors, acid dyestults, 
phthalic anhydride colors, ingrain colors or developed azo colors, mordant dyestuffs, 
miscellaneous colors, machinery used in dyeing, water. 

In addition to the above the student may take the course in mechanical drawing 
and has the choice of an electrical course, including the elements of electricity, elec- 
tric current, theory 0: dynamo-electric machinery, electric lighting, central stations 
and power transmission, or a mechanical course, including pattern making, foundry 
work, forging and machine-shop work. 


These schools have never been opposed by labor unions in any com- 
munity. On the contrary, where their methods and work are best 
known, they have received warm indorsements from officials of the. 
representative bodies of organized labor. 
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With respect to the preference of students and graduates of these 
schools by employers, and the improvement in ordinary shop training, 
it is said: 

The workman with mere shop training has only what might be called 
the practical side of his occupation, while the student workman, if he 
has properly mastered his course, is doubly equipped. He has trained 
his muscles into coordination with a brain'informed by science. He 
has risen above a mere routine into a domain of resourcefulness, in- 
ventiveness, and expediency. Men so trained are always preferred by 
intelligent and discriminating employers, for it is an industrial axiom 
that ‘‘mere skill without science is only one remove above unskilled 
labor.” Improvement of ordinary shop training, or any other matter 
affecting large numbers of men, is necessarily and fortunately a slow 
process—a gradual evolution. It begins with isolated individuals and 
gains general approval, adoption, and headway in proportion to its 
intrinsic merit and on condition that it is really required by existing 
conditions. That shop training, not only in this locality but through- 
out the country and in some measure abroad, has been improved by 
these schools is an easy, a necessary induction from their unexampled 
prosperity. 

There are so many cases where the system of instruction pursued by 
these schools has enabled the students to advance from the lower 
branches of a trade or occupation to a complete mastery of the same 
that it would be impossible to estimate the benefits that have accrued 
to those who have been under instruction. In the higher positions are 
to be found foremen, superintendents, master plumbers and builders, 
architects, and electrical and mechanical engineers, who bear witness 
to the worth of this instruction. Men already eugaged in trades as 
machinists and pattern makers have been enabled to rise to mechanical 
draftsmen and designers; carpenters, cabinetmakers, and bricklayers 
have become architects; miners have been promoted to foremen and 
superintendents; and in electrical occupations linemen, repairmen, and 
motormen have been advanced to inspectors, foremen, and electricians. 
On the other hand, many students have been able to change from one 
occupation to an entirely different one. Clerks, salesmen, telegraph 
operators, farm laborers, and others have been qualified for positions 
as mechanical and architectural draftsmen, ete. There are thousands 
of students, also, whose earnings and prospects have been increased 
from 50 to 200 per cent by the instruction they have received. The 
increased efliciency of the students and graduates is recognized on 
every hand, and when it is considered that in such occupations as 
mechanical drawing, in some phases of engineering, in electrical occu- 
pations, and in occupations in which drawing, designing, and lettering 
are the most important elements, it is possible for the graduates to 
engage in practical work without undergoing a period of apprentice- 
ship, there is ample ground for saying that the methods of instruction 
employed in these schools are productive of practical and substantial 
benefits to those who are under instruction. 
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SCHOOLS OF INDUSTRIAL DRAWING AND DESIGN. 


Schools of industrial drawing and design vary a good deal in scope. 
The simplest type is represented by the evening classes of industrial 
drawing in the public schools of Massachusetts, and Franklin Institute, 
of Philadelphia, has long done work of the same character, perhaps 
less elementary in grade. The public evening drawing schools repre- 
sent the class of instruction now given in a number of Massachusetts 
cities. It is, moreover, quite distinct from the work in drawing done 
in the regular publie day schools or in connection with the manual 
training courses in the public schools. ‘The Massachusetts law now 
provides (chapter 496, Acts of 1898) that any town or city may, and 
every town and city of 10,000 or more inhabitants shall, maintain 
evening schools for the instruction of persons over fourteen years of 
age in industrial drawing, both free-hand and mechanical (among other 
studies). 

Another type is represented by the schools of art and design, of 
which Cooper Union, of New York City, and Maryland Institute, of 
Baltimore, are excellent examples. In these we find the regular art 
school in combination with elaborate courses in design. These latter 
have, in most cases, been more recent developments. A third type is 
the school of design exclusively. Lowell School of Design, of Boston, 
and the Philadelphia School of Design are good examples. 

Several schools having courses in industrial drawing and design are 
elsewhere shown in connection with some other elass of industrial 
school which represents, for the purposes of the present report, their 
more important work. Thus, Pratt Institute is under ‘‘ Building and 
mechanical trade schools” and the Pennsylvania School of Industrial 
Art under “‘ Textile schools.” 


COOPER UNION, NEW YORK, N.Y. 


The Cooper Union was founded in 1854. The charter in its present 
form was adopted by the legislature of the State of New York April 
13, 1859. 

The events which led up to and which appear to have been the 
impelling force in establishing this mstitution are perhaps best stated 
in a recent biography of the founder: 

Starting in when a boy, Peter Cooper worked at various trades. 
He mastered them all and eventually became a business man, an 
inventor, and a successful manufacturer. At every stage of his 
progress, however, he found himself hindered by a lack of knowledge 
and education. As an apprentice he regarded with intense sympathy 
the needs and limitations of the class to which he belonged, and he 
resolved to do something for apprentices. He was possessed with the 
desire to found an institution which would supplement the deficiencies 
of early education, furnish to virtuous, industrious, and ambitious 
youths the means of progress, and attract the thoughtless or indolent 
into the same ascending road. * * * 
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The classes which he wished especially to reach were those who, 
being already engaged in earning a living by labor, could ‘scarcely be 
expected to take regular courses in instruction. He had a strong 
impression that young mechanics and apprentices, instead of wasting 
their time in dissipation, should improve their minds during the inter- 
vals of labor; and not unnaturally his first thought as to the means of 
such improvement turned to those things which had aroused and stim- 
ulated his own mind. 


The anxiety of Mr. Cooper to provide ample means for the educa- 
tion and training of young women is shown by the following abstract 
from one of his letters: 

To manifest the deep interest and sympathy I feel in all that can 
advance the happiness and better the condition of the female portion 
of the community, and especially of those who are dependent on hon- 
est labor for support, I desire the trustees to appropriate two hundred 
and fifty dollars yearly to assist such pupils of the female school of 
design as shall, in their careful judgment, by their efforts and sacrifices 
in the performance of duty to parents or to those that Providence has 
made dependent on them for support, merit and require such aid. 
My reason for this requirement is not so much to reward as to encour- 
age the exercise of heroic virtues that often shine in the midst of the 
greatest suffering and obscurity without so much as being noticed by 
the passing throng. 

In order to better the condition of women and to widen the sphere 
of female employment, I have provided seven rooms to be forever 
devoted to a female school of design, and I desire the trustees to appro- 
priate out of the rents of the building fifteen hundred dollars annually 
toward meeting the expenses of said school. 

It is the ardent wish of my heart that this school of design may be the 
means of raising to competence and comfort thousands of those that 
otherwise might struggle through a life of poverty and suffering. 

By the terms of Mr. Cooper’s trust deed, the following objects were 
specified to be established in the order of enumeration: 

First, to provide courses of instruction at night free to all who shall 
attend the same, in such branches of knowledge as in the opinion of 
the board of trustees will tend to improve and elevate the working 
classes of the city of New York. 

This provision has been carried into effect by the night classes for 
working men and women, which during the last forty-one years have 
been attended by nearly 100,000 different persons. 

Second, to the support and maintenance of the free reading room, 
galleries of art, and scientific collections, designed to improve and 
instruct those whose occupations are, in the opinion of the board of 
trustees, such as to deprive them of proper recreation and instruction. 

Under this provision the free reading room and library, resorted to 
by about 38,000 visitors daily, has been established and maintained, 
and within the last five years the museum of decorative art has also 
been open to the public and is now in practical use by many artisans 
and others who are employed in artistic occupations. 
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Third, to provide and maintain a school for the instruction of women 
in the arts of design. 

Under this provision the Women’s Art School has been established 
and now affords instruction to about 250 young women as a preparation 
for employment and in work requiring a knowledge of drawing and of 
colors. A school in telegraphy and in stenography and typewriting for 
women is also maintained and affords instruction to about 100 graduates 
annually. 

The fourth provision looks to the establishment and maintenance of 
a polytechnic school by day, so that the space used at night might also 
be employed in the daytime for the purpose of technological educa- 
tion. It is distinctly provided that this portion of the work shall not 
be undertaken until the income of the institution will warrant the 
expense without curtailing the operation of the departments hereto- 
fore enumerated. 

The evening schools are divided into two sections, namely, the scien- 
tific department and the art department. The instruction given in the 
scientific department is of the advanced order and entitles those who 
complete the full course to receive the degree of Bachelor of Science. 
As itis not the purpose of this report to include the higher scientific 
branches of study, the data relating to this department will not be 
considered in detail. 

Tuition is free toall. Residence in New York City is not a necessary 
condition of admission. A letter of recommendation from an employer 
is required from applicants in the evening classes, and a written refer- 
ence as to character and a guarantee that the applicant is not able to 
pay for instruction and is obliged to earn her own living is required 
from applicants in the day school. All materials, except easels and 
models, must be furnished by the pupils. The school term commences 
on the Ist of October and ends the last week in May. Sessions are 
held every day except Saturday. The hours are from 9 a. m. to 
1 p. m. for the day classes and from 7.30 to 9.30 o’clock for the even- 
ing classes. Pupils in the day classes are allowed to remain for prac- 
tice until 4 p.m. Applicants for admission in the evening art school 
must be at least 15 years of age, and in the day school at least 16 
and not over 35 years of age. 

The day school is exclusively for females. The evening school is 
exclusively for males, except the classes in perspective and elementary 
architectural drawing, to which women are also admitted. 

In the evening school instruction in the drawing classes covers the 
following subjects: Rudimental drawing, for beginners in free-hand 
drawing from simple models; form drawing, or free-hand drawing 
from bas-reliefs, representing architectural and plastic ornaments of 
different historic periods; cast drawing, or drawing from the antique; 
decorative designing, for designers of ornamental patterns for fresco 
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work, paper hanging, or figures for textile fabrics; ornamental draw- 
ing, or drawing from copies of pictures of ornamental forms; modeling 
in clay, for workers in relief decoration, whether in terra cotta, free- 
stone, or marble; architectural drawing; mechanical drawing; ele- 
mentary architectural drawing; elementary mechanical drawing; 
perspective drawing. 

In the day school there are the following art classes: Elementary 
cast drawing; drawing from the antique; life drawing; oil painting 
(still-life class, portrait class), two years’ course; modeling in elay. 

Industrial classes in the day school are as follows: Class in design 
(two or three years’ course) comprehends a course in historic ornament 
and, incidentally, the use of instruments, drawing to scale, and the use 
and application of water color; also designs for book covers, silks, 
carpets, wall paper, etc. Class in decorative composition, architecture, 
interior decoration, furniture, stained glass, and metal work (two 
years’ course). Illustrating class; retouching of positives; water 
colors, crayons, and india ink, from the photograph; porcelain painting, 
from life; pastel and miniature painting, from life. 

Lectures on perspective are given to the whole school, and such 
other lectures on art as may be provided by the trustees. 

The schools are under the general management of a president and a 
board of trustees. There are 23 instructors in the art schools, all of 
whom are professional artists, architects, and teachers whose training 
was obtained in the leading art schools in this country and abroad and 
in practical work. The number of pupils in each class during the past 
year was as follows: 
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The record of graduates is incomplete, but it is estimated that at least 
8,000 pupils have completed the art school courses. The erection of the 
building was commenced in 1854 and was completed in 1858. The build- 
ing and equipment represent an outlay of $1,075,428, which amount 
was provided by the founder. The art schools occupy 22 large rooms, 
which have an aggregate floor space of 80,000 square feet. The cost 
of maintaining the art schools is about $25,000 per annum, which 
amount is derived from rents and the income from endowments. The 
sustaining endowments to date amount to $2,022,450. Two-thirds of 
this amount has been contributed by the Cooper family. The next 
‘largest benefactor is Mr. Andrew Carnegie, who has contributed 
$300,000 for the purpose of enabling the trustees to establish a day 
polytechnic school, and thereby fulfill the final provision of Mr. 
Cooper’s trust deed. 

Regarding the courses of training and study, the trustees feel that 
twice as much space is needed so that the work of instruction carried 
on at night may be extended into the day. The curriculum which has 
been established, although very satisfactory, has never been quite as 
extensive as it ought to be in order to meet the demands of such of the 
students as might possess a high order of ability. Certain changes in 
the length of the school term, large extensions in the chemical and phys- 
ical laboratories and the establishment of an art laboratory are deemed 
necessary. Heretofore the art department has been carried on with 
reference mainly to such instruction as will enable the pupils to gain a 
livelihood in artistic pursuits. Hence, the application of the funda- 
mental principles of the graphic arts has been made, both in the day 
and night school, a leading and practical feature of the instruction here- 
tofore given. During the last few years the subject of interior dec- 
oration has come into great prominence by reason of the large number 
of public and private edifices erected in this country without regard to 
cost. Skilled workmen are required for this purpose. They have 
been very largely supplied from abroad, where schools of applied art 
have existed in all the leading countries of Europe for many years. 
No such school has been successfully maintained in this country on a 
scale commensurate with the demand which now exists for this kind of 
skilled labor. When this requirement was perceived about five years 
ago, the granddaughters of Peter Cooper undertook to forma museum 
of decorative art, without which it is quite impossible to carry on any 
systematic instruction with any prospect of success. This museum 
has now reached such a development as makes it possible to establish in 


240 REPORT OF THE COMMISSIONER OF LABOR. 


connection with it what might be termed an art laboratory, correspond- 
ing to the chemical and physical laboratories. The work in this labo- 
ratory will be directed to the application of art to the purposes of 
decoration, and will necessarily cover a very wide field. When these 
changes and extensions have been made, a very much larger number 
of pupils will be accommodated at night, and the whole of the space 
occupied by them will be available by day for those who may be able 
to give the time necessary for the work. The outlook is very flattering, 
indeed. The income of the institution has been materially increased 
by recent benefactions, and the trustees have good assurance that cer- 
tain friends and admirers of the founder will provide ample funds for 
making all needed improvements. 

It would be impossible to attempt to enumerate the many and far- 
reaching benefits which have accrued to local industries or to the 
community or the working classes generally from the establishment 
of the school. The graduates of Cooper Union occupy high and 
important positions in every line of industry and art, and they can be 
found in every section of the country. Some of the most successful 
manufacturers in the city obtained their education and first start in 
life in the class rooms of Cooper Union, and they are to-day among 
its foremost advocates and admirers. Probably nowhere in the world, 
certainly not in this country, have so many persons been provided 
with free access to literary, political, social, industrial, and scientific 
instruction as has been given in the Cooper Union during the years 
that it has been in existence. The free-lecture courses alone have 
been an invaluable factor in the dissemination of useful knowledge. 
These lectures, which treat upon every known important, subject, are 
given by leading thinkers, debaters, orators, and writers, and have 
been attended by hundreds of thousands of auditors from all walks of 
life. 

In addition to the free lectures, the library and reading room con- 
stitute a very important part in the diffusion of knowledge and infor- 
mation upon every known subject. During the past year more than 
500,000 visitors took advantage of the many facilities afforded by this 
department. The ultimate effect of the efforts put forth by the trus- 
tees of Cooper Union in thus affording such a wise and comprehensive 
system of gratuitous instruction upon topics and things which are of 
acknowledged necessity and worth must certainly tend toward the 
promotion of the industrial, educational, and social development of 
all classes in the community. 

The Cooper Union has always been recognized by labor unions as a 
valuable aid in promoting the welfare of the working classes and has 
always received their hearty support. Among the improvements con- 
templated when the day school is enlarged is a proposition to establish 
100 scholarships for the support of young men who desire to take 
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advantage of the free instruction offered, but who might need assistance 
for their support. These scholarships will be awarded to deserving 
young men, and particularly wpon the nomination of the various trade 
unions in the city and elsewhere. 

The effect upon those who have been under instruction has been 
beneficial in every respect. The testimony of the graduates upon this 
point is unanimous. Many were found who had achieved remarkable 
success in their particular line, and they were profuse in expressing 
their appreciation and admiration of the instruction they had received 
in the school. 

The evening classes are made up almost entirely of pupils who take 
up the instruction in conjunction with their trade work during the day. 
Some are apprentices and others are mechanics who desire technical 
instruction which can not be acquired in the workshops. There is 
ample evidence that the instruction received by these apprentices and 
mechanics gives them preference by employers over those who have 
had the benefit of a shop training only. 

With the graduates of the day classes the conditions are somewhat 
different. The work that the young women take up requires more or 
less of an art education, which must be obtained either in a school or 
under private instruction, and therefore there are comparatively few 
shop-trained apprentices or workmen to be encountered. The gradu- 
ates do not enter the trades in the same manner or to the same extent 
as the young men. They usually take up work on their own account, 
and as they become proficient in practical application many of them 
accept regular positions. It is possible for the graduates in many 
cases to take up regular work without undergoing a period of appren- 
ticeship, and in almost every instance the instruction received by the 
young men has resulted in shortening their term of apprenticeship 
from one to two years. 

The Cooper Union has proved eminently satisfactory, but it has not 
yet attained the end for which it was established. Thus far the first 
three provisions of Mr. Cooper’s deed of trust have been realized, but 
the fourth provision, which looks to the establishment and maintenance 
of a day polytechnic school, is still in abeyance. Fortunately, how- 
ever, through the benefactions of friends, the time has arrived when 
the prospect of fulfilling and carrying out the wishes of the founder 
is most assuring. The improvements now under advisement contem- 
plate such changes as will make it possible for a still greater number 
of workmen to acquire a good, sound, theoretical and technical educa- 
tion in many departments of industry and to perfect themselves in 
special branches of knowledge. The intention is to maintain a free 
school, primarily for the education of workmen, and not aj rofessional 
institution for the education of engineers, although it is to be expected: 
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that in the future, as in the past, its graduates will, by their training 
and ability, be fitted for the most responsible positions in practical 
industrial work. 


MARYLAND INSTITUTE FOR THE PROMOTION OF THE MECHANIC 
ARTS, BALTIMORE, MD. 


The Maryland Institute for the Promotion of the Mechanic Arts 
was founded in Baltimore in 1826. The plan of organization provided 
for a school of design; an annual course of public lectures; a library 
and reading room, with cabinets of models and philosophical apparatus; 
and arrangements for the holding of an annual exhibition, with pre- 
miums for excellence in manufactures and mechanic arts. The night 
school of industrial drawing was organized in 1847, and subsequently, 
in 1854, a day school of art and design was established. The express 
purpose of the schools is to afford thorough instruction to reputable 
white students in the various branches of artistic and industrial draw- 
ing, painting, modeling in clay, and sculpture, with a view to quali- 
fying them as teachers, draftsmen, designers, decorators, or skilled 
artisans generally. 

Since their organization both schools have continued uninterrupt- 
edly with great success. They have afforded instruction to nearly 
29,000 students, many of whom have risen to eminence as artists, 
engineers, manufacturers, and builders throughout the country. The 
outfit devoted to the interests cf the schools represents an outlay of 
$175,000. The equipment includes a library containing nearly 21,000 
volumes, and a museum of art and design with a fine collection of all 
the most important casts of antique figures and heads, specimens of 
designs in wrought iron, stained glass, ceramics, terra cotta, textiles, 
wall papers. complete models of machinery, structural details of build- 
ings, ete. 

The school year commences the first week in October and ends the 
last week in May. The day classes meet five days in the week from 
10 a.m. to3 p.m. The term of the evening classes begins October 
15, and continues three evenings each week until the middle of March. 
Applicants for the evening classes in free-hand drawing must be not 
less than 14 years of age, and for the mechanical and architectural 
divisions not less than 15 years of age. All materials, instruments, 
ete., must be provided by the students. 

Premiums in the form of gold medals are awarded to students in 
the day classes, and in the night school premiums are awarded to 
graduates in accordance with the provisions of the gift of the late 
George Peabody, through whose liberality the managers are enabled 
to distribute $500 annually in money premiums, in sums of not more 
than $100 nor less than $50, to the most meritorious graduates. 
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The regular courses of instruction cover a period of four years. The 
day classes are arranged for four classes of students, namely: Regular 
students who contemplate continuing during the full course of four 
years; special students who do not wish to attend regularly and prefer 
to study a special subject; Saturday students, consisting mostly of 
juniors; andaclassin sculpture. Special students have the privilege of 
attending the art lectures given in connection with the studies in 
the regular classes. : 

Excepting the free scholarships allowed to the city of Baltimore 
and to each county in the State, the charges for tuition are as follows: 
Day school, regular students, $28 per session of eight months. The 
fees to special students range from $6 per term in elementary draw- 
ing to $50 for the course of eight months in sculpture. In the night 
school the fee is $6 per term of five months. In addition to the above 
there is a graduation fee of $5. 

The courses of instruction are as follows: 


DAY SCHOOL—ART DEPARTMENT. 


Elementary drawing: Drawing in outline from geometric solids; drawing in out- 
line of ornament from cast; drawing in outline, still-life group, from objects; draw- 
ing in outline, details of human figure, from cast; drawing in outline of natural 
foliage, from a plant; drawing from objects, shaded in charcoal; drawing from 
objects, shaded with brush; drawing of ornament from cast, shaded in charcoal; an 
elementary design, within a geometric form; analysis of a plant and applied designs; 
geometry, plane and solid; perspective, theory and applied. A representative or 
certificate drawing of each of the above subjects, made in the best manner possible, 
on haif imperial sheets mounted on bristol board, 14 by 22, must be submitted by 
eyery regular student and accepted by the principal before the student can take the 
examinations and advance to the higher class. The drawings having been submitted 
and approved, examinations are held at the end of the school year in the following 
subjects: Model drawing in outline, from solids; model drawing, shaded, from solids; 
perspective problems; elementary design. Test examinations are also held at stated 
periods during the term, and an average of 85 per cent must be obtained in order to 
admit the student to the final examination. 

Figure drawing and painting in water color: Chareoal—head from cast; human 
figure from the antique. Water color: Still-life group from objects; landscapes from 
an approved example or from nature; fruit, flowers, and foliage from nature; per- 
spective, shadows and reflections, landscape sketch from nature. Applied designs— 
design for textile fabric, wall paper, or carpet, etc.; surface decorations of some 
object or ornament. There are two time-sketch exercises per week, one in charcoal 
drawing from the cast, the other in water color, painting from still life, fruit, and 
natural flowers. An average of 85 per cent must be obtained to entitle the student 
to the final examination. A finished example of each of the above subjects, mounted 
on imperial board, 22 by 28, must be submitted by every regular student and accepted 
by the principal before the student can take the examinations and advance to the 
higher class. 

Painting in oil and drawing from antique in charcoal: Head from cast, shaded; 
figure from antique, shaded; two still-life groups from objects, in oil; fruit and flowers 
from nature, in oil; two landscapes from approved example, or nature, in oil. 
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There are two time-sketch exercises per week, one in oil painting, and the other 
in drawing from antique in charcoal. An ayerage of 85 per cent must be obtained to 
entitle the student to the final examinations. 

Modeling in clay, drawing from life, and designing in the round: Study of orna- 
ment from flat design or cast; head from the cast, antique, in bas-relief; figure from 
the cast, antique, in bas-relief; portrait head or bust from life in bas-relief or round; 
original design in clay of a tile, rosette, or ornamental panel; portrait head from life, 
shaded in charcoal; figure from life, shaded in charcoal. 

There are three time-sketch exercises per week, one in modeling, one in heads from 
life, and one in figure drawing from life in charcoal. An average of 85 per cent must 
be obtained to entitle the student to the final examinations. 

Such works of each certificate set as the principal shall select are retained for the 
use of the institute for two years; after two years, such as the committee on schools 
of art and design may elect to retain permanently are paid for at rates fixed by said 
committee, and the others are returned. 


NIGHT SCHOOL—INDUSTRIAL DRAWING DEPARTMENT. 


Free-hand drawing: First year—elementary drawing in outline, of ornaments and 
objects from blackboard and models; elementary designing and perspective. Second 
year—drawing of groups of geometric solids, ornaments, and objects from models; 
shading in charcoal and perspective. Third year—study of light and shade from 
ornament, still-life composition, and drawing from antique. Fourth year (certifi- 
cate works in charcoal)—drawing a piece of ornament, shaded, from cast; drawing a 
still-life group, shaded, from objects; drawing a head from antique; drawing a figure 
from antique. 

Mechanical drawing: First year—geometrical problems and orthographic projec- 
tions; sketches and drawings of machine details. Second year—projection and inter- 
section of solids and development of surfaces; projection of screws, belts and pulleys, 
gears and gearing. Third year—sketching, measuring, and drawing of details of 
machines from models; elements of mechanical motions and construction. Fourth 
year—certificate works on imperial sheets, comprising a complete set of detail 
drawings and general plans of a machine, made from a model by measurement. 

Architectural drawing: First year—geometrical problems, plain and solid; mold- 
ings and timber joints; details of construction, sections, ete. Second year—structural 
details, with sections in wood and stone; construction of stairs, trusses, arches, ete.; 
plans and eleyations. Third year—plans, elevations, and sections of houses; orders 
of architecture and ornament; manner of treatment in drawing elevations. Fourth 
year—certificate works on imperial sheets, comprising a complete set of plans, eleya- 
tions, and sections of a building developed from a perspective view or other given 
data. : , 

One drawing of each certificate set may be selected by the principal to be retained 
as the property of the school. 


The institute is under the general Management of a board of man- 
agers, consisting of 24 members, two-thirds of whom must be either 
manufacturers or mechanics. The faculty consists of a principal and 
31 instructors, 26 of whom are engaged in the courses covered herein. 
All the instructors are graduates of the institute and several are gradu- 
ates of foreign schools also. The instructors in the evening classes 
are engaged in practical work either on their own account or in indus- 
trial establishments during the day. The number of students in each 
grade during the past year was as follows: 
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ATTENDANCE IN DAY AND EVENING SCHOOLS OF MARYLAND INSTITUTE FOR THE 
PROMOTION OF THE MECHANIC ARTS, 
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In addition to the above there were 12 students taking special instruce- 
tions in illustration and 309 students in the special day classes. The 
number of graduates is about 1,200. 

The cost of maintenance for the courses covered by this- report is 
about $18,000 per annum. The income of the institute is derived 
from the following sources: The city of Baltimore appropriates $9,000 
per annum, in'return for which 33 free scholarships are allowed each 
year. ‘These scholarships are apportioned among the members of the 
city council to be distributed among their constituents. The State of 
Maryland appropriates 58,000 per annum, in return for which each 
county in the State and the three legislative districts in the city of 
Baltimore are allowed one free scholarship each year. These scholar- 
ships are distributed by the board of county school commissioners and 
the Baltimore city school board. The balance is derived from tuition 
fees and contributions from leading citizens of Baltimore. 

In the opinion of the officials, the courses of training and study are 
satisfactory in every respect. The only thing needed is additional 
equipment in the shape of mechanical and electrical models and appli- 
ances, and these the management hopes to obtain in the near future. 
Regarding the benefits accruing to local industries as a result of the 
establishment of the institute schools, it is said that besides furnishing 
them with a ready supply of skillful draftsmen, they have also 
afforded a convenient opportunity to thousands of apprentices and 
mechanics who were employed in the manufacturing establishments 
of the city during the day to acquire a good working knowledge of 
mechanical and architectural drawing, which has made them more 
proficient in their trades and more valuable to their employers. While 
no effort has been made to trace the influence of the institute in other 
directions, it is the prevailing opinion that daily contact with the 
students has tended to raise the general standard of efficiency among 
their fellow-workmen. A number of the Jeading manufacturers of 
the city were visited in this connection, and they were unanimous in 
the opinion that the institute schools have been a great benefit to the 


local industries. 
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Though many members of local labor unions have attended the 
evening classes, and some of them speak in the highest terms regard- 
ing the instruction they received, the labor unions as such have never 
taken any official action regarding the schools. 

The effect upon those who have been under instruction is said to be 
beneficial in every particular. Their knowledge of drawing gives them 
preference over ordinary apprentices and workmen, and they receive 
good wages and have steady employment. It is difficult for a young 
man to obtain a position in a drafting room unless he has acquired a 
good knowledge of drawing beforehand, and the fact that he is a 
graduate of the institute is a sufficient recommendation with employers. 

As is the case in many schools that have evening courses in industrial 
drawing, a large number of the students are apprentices and mechanics 
who are employed at their trades during the day. While there is 
always a fair number of this class that pursue the studies with the 
intention of mastering all the details of a particular course and fitting 
themselves for positions as draftsmen, designers, etc., many others 
have no further object than to acquire such a knowledge of drawing 
as will enable them to read and understand the details of the plans 
which they are obliged to follow when working at their trade. This, 
in a measure, accounts for the gradual falling off in the number of 
students as between the first and fourth-year classes. In most eases 
it has been possible for graduates to engage in practical work without 
undergoing a period of apprenticeship. Sixteen members of the last 
graduating class obtained positions as draftsmen before the completion 
of their studies at the institute. 

The institute schools have proved eminently satisfactory, and have 
fully attained the end for which they were established. The success 
of the schools is well attested by the constantly increasing interest 
manifested by the public generally, and the steady growth of the dif- 
ferent classes. During the past year, which marked the fifty-third 
anniversary of the night schools, the attendance was the largest in the 
history of the institute, and the indications point to still greater 
attendance for the coming year. 


RHODE ISLAND SCHOOL OF DESIGN, PROVIDENCE, R. I. 


It was believed by the people interested at the time this school was 
started that to enable the manufacturers of textiles in this country to 
compete with the foreign-made goods it was necessary to Improve 
both the quality and the design of the goods made by them. Jn order 
to do this it was necessary to obtain a larger supply of technically 
and artistically trained workmen than this country afforded, and in 
order to help to that end this school was established. A so-called cen- 
tennial committee of ladies from this State, which had been formed to 
look after the interests of the State at the Centennial Exposition of 
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1876, discovered that it had a balance of $2,100 in the treasury after 
the close of the exposition. To this sum an organization of women in 
Bristol, R. I., added about $300, and with the money thus obtained the 
art department of a business college in Providence was purchased and 
this school established. That was in 1877. The school is now practi- 
cally self-supporting; but for a number of years it was largely sup- 
ported by gifts from Mr. Jesse Metcalf, of Providence, and his family. 
The family also gave the present buildings to the school: In 1892 the 
school was regularly incorporated. 

When the school was founded its purposes were declared to be, 
**first, the instruction of artisans in drawing, painting, modeling, and 
designing, that they may successfully apply the principles of art to 
the requirements of trade and manufactures; second, the systematic 
training of students in the practice of art, that they may understand 
- its principles, give instruction to others, or become artists; third, the 
general advancement of art education by the exhibition of works of 
art and art studies, and by lectures on art.” In the subsequent history 
of the school these purposes have been strictly adhered to. 

The-school has two buildings, the school building proper and the 
museum, located in the rear of the school building. 

The museum contains a large collection of paintings, drawings, 
etchings, statuary, embroideries, etc., which are owned by the school 
and many others which are loaned to it. 

The school is partially supported by the Association of the Rhode 
Island School of Design, which during the year 1899-1900 had a 
membership of 308. The membership dues paid by these members— 
$3 annually or $100 for a life membership—go to the support of the 
school. Other subscriptions are also received, amounting for the year 
1899-1900 to $520, $100 of this being given as prizes for work. The 
State of Rhode island appropriates $500 yearly for the school, and 
further appropriations are made both by the State and by the city of 
Providence for scholarships. The State scholarships are for all classes, 
day and evening, except the Saturday classes for children, but the city 
scholarships are offered only to those who join the evening classes. 

The further funds necessary to maintain the school, the cost of 
which for the school year ending October 1, 1899, was $11,423.54, are 
provided by the fees. 

In this school there are day and evening classes and classes for chil- 
dren, which meet on Saturdays only. The day classes are in session 
from 9 a. m. to tf p. m. and the evening classes from 7.15 to 9.15 on 
every week day except Saturday. The Saturday classes for children 
meet in the morning from 9.30 to 11.30. The school year is divided 
into two terms of four months each. The fee for the day class is $25 a 
term; for the children’s Saturday class, $5 a term; for the pen-and-ink 
class, $5 a term; for the evening class in mathematics, $5 a term; and 
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for the other regular evening classes, $9 a term. Each evening class 
meets three evenings a week. Students passing through an entire 
course to the satisfaction of the teachers and the board of management 
receive a diploma. Certificates of the amount and quality of work 
accomplished are also awarded. 

The school is under the management of a head master and of a com- 
mittee of management of the board of directors. There are 13 
instructors in the school, as follows: A head master and instructor in 
architecture, perspective, and drawing, a graduate of the Worcester 
Polytechnic Institute, and also trained by shop practice, designing, 
and by thirteen years of teaching; an instructor in anatomy and draw- 
ing and painting from life, educated in the art school of the Boston 
Museum of Fine Arts and by two years’ work in Julien’s studio in 
Paris; an instructor in modeling, trained in German schools; an 
instructor in decorative design and wood carving, a graduate of the 
Pratt Institute, and of some years’ experience in practical work as a 
designer; an instructor in engineering, mathematics, and design, a 
graduate of the Worcester Polytechnic Institute, and experienced in 
work on making steam engines and cotton-manufacturing machinery; 
an instructor in illustration and cast drawing, a graduate of this 
school; an instructor in painting in water colors, an artist; an 
instructor in descriptive geometry and drawing, a graduate of the 
Worcester Polytechnic Institute and of experience in an engineer’s 
office; an instructor in mechanical drawing, a graduate of the Miller 
Manual Labor School at Albemarle, Va., and of this school; three 
instructors in the children’s class, one a graduate of the Massachusetts 
Normal Art School, one a graduate of this school, and one a student in 
the same; an instructor in cast drawing, a graduate of this school. 

There are two departments of instruction in the school, the free- 
hand department and the mechanical department. The following 
describes the courses in these departments: 


FREE-HAND DEPARTMENT. 


The work of the department of free-hand drawing begins with the drawing of simple 
objects and advances through various stages to the study of the human figure. 
Special attention is paid to the drawing of ornament for those who wish to make a 
specialty of design. The school has a fine equipment of ornamental casts in all styles 
for this work. 

In both the day and evening schools there are separate classes for the study of the 
nude for both men and women. There are also day and evening classes in the study 
of the head and draped figure. Students are admitted to these classes after passing a 
satisfactory examination in drawing the human figure from casts. 

Lectures are given on anatomy, illustrated by drawings on the blackboard. Stu- 
dents are expected to take notes and to pass satisfactory examinations. 

There are classes in painting, both in oil and water color, from life and still life. 
There are also classes in outdoor sketching in the spring, when the weather permits. 
Tn order to enter the painting classes students must pass satisfactory examinations in 
drawing. 
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Students wishing to enter the course in decorative design will be required to show 
the necessary proficiency in free-hand drawing from ornament, and the stud y of draw- 
ing from ornament, cast, and life may be extended throughout the course. Instruction 
is given in water color, fresco, and oil painting and in the principles of harmony 
and contrast in color. A course of lectures on the evolution of decorative design 
from the earliest known evidences is given. Students are expected to attend the lec- 
tures, take notes, use the text-books, and pass examinations. Lectures are also given 
illustrating the principles of design and composition and their practical application. 
Especial attention is paid to the application of natural forms and of the human fig- 
ure ¢o decoration. Throughout the course practical finished work, aiming to meet 
the requirements of material and manufacture, ismade. Students design surface pat- 
terns of all kinds, such as wall papers, prints, carpets, mosaics, and tiles. They also 
design furniture, interior and exterior decoration for buildings, stained glass, wrought 
ironwork, silyerware, and jewelry, book cover and page illustration. 

A firm grounding in elementary drawing and knowledge of decorative design are 
essential to the training of a wood carver. The course in wood carving, therefore, is 
carried on in connection with the work in drawing and design. The course of study 
is arranged so as to give students as broad a knowledge as possible of all varieties of 
carving, beginning with simple exercises in chip carving, and advancing through 
incised work, low relief, high relief, and carving in the round, to furniture and cabi- 
net work. 

There are two classes in pen and ink for illustration, one in the afternoon and one 
in the evening. The students entering these classes must pass an examination in 
drawing from still life in black and white. 

The course in modeling begins with the modeling in relief from casts of ornament, 
and proceeds to the study of the human figure from the antique. Designs in clay 
and plastilina for wood and stone carving, for silverware, and terra cotta, are made. 

The Saturday class for children is in four divisions and the course is a progressive 
one. Beginning in the lower division with the simplest models and objects, the 
pupils are advanced as fast as they are able to the study of more difficult tasks and 
applied designs. This class serves either as a preparatory class for the regular day 
class or as an elementary art school for those unable to come during the week. 

The outline of the course in this department is as follows: 

First year: Model drawing, ornament from cast, head from cast, figure from cast. 

Second year: History of ornament, drawing figure from cast and head from life, 
anatomy, modeling (optional), elementary design (for designers and sculptors), 
drawing and painting from still life, perspective. 

Third year (painters and illustrators): Drawing and painting from life and still 
life, composition, modeling (optional), pen and ink (optional). 

Fourth year (painters and illustrators): Drawing and painting from life, compo- 
sition, pen and ink (optional). 

Third year (designers and sculptors): Composition of design, modeling (optional), 
wood carving (optional), pen and ink (optional), drawing from life. 

Fourth year (designers and sculptors): Advanced work in practical designing in 
all branches, modeling (optional), wood carving (optional), pen and ink (optional). 


MECHANICAL DEPARTMENT. 


The general course begins with free-hand drawing from simple, correct models, : 


and gives a training of eye and hand that is immediately and permanently useful to 
mechanic or artisan. The geometrical problems are stated and a solution described. 
The student must originate a figure and demonstration. Orthographic projections, 
intersections of solids, and development of surfaces are taught by models, patterns, 
and illustrations until the student learns how to think and to originate work. Ele- 
mentary designing begins as soon as the student has gained sufficient facility in the 
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art of drawing. Good lettering receives constant attention, together with careful 
attention in making correct working drawings from the student’s own measurements 
of machinery or other appropriate objects. Im the second year every student is 
expected to take a regular course, even when he has in view a pursuit not properly 
classed in either of the three offered. By so doing a good foundation is laid for spe- 
cial work. The work is varied after the accomplishment of the prescribed course 
by more special work, which may be more directly in line with the student’s aim or 
predilections. 

The course for mechanics begins with making drawings from machines. Free-hand 
sketches of the parts are first made and dimensions taken, from which working 
drawings are made. Methods of duplications of drawings, the study of assembled 
and detailed drawings, and designing of cams and gearing are also taught. Design- | 
ing of special machinery is taught during the third year, the work closing with a 
thesis. 

The engineering course takes up graphic statics and its application to the stresses 
in roof and bridge trusses, the arch, and continuous girder. Algebra, geometry, and 
trigonometry are required, and the office work of the civil engineer is the class of 
work covered. In the third year, the study of earthworks, retaining walls, and 
foundations, the design of some structure, and a thesis. The study of algebra, geom- 
etry, and trigonometry continues through the second and third years. These subjects 
are also taught independently. 

The course in architecture begins with the same fundamentals as given to mechanics, 
branching off when the subject of working drawings is reached into definite connec- 
tion with architecture. Here additional free-hand work is required, study of orna- 
ment from cast, lectures upon historic ornament, also pen and ink work. A course 
in perspective, drill in the orders, designing in the classic, algebra and geometry, 
truss work in the graphic method, with calculations and strain diagrams, lantern lec- 
tures on the historic styles, competitions on set subjects, and design and thesis com- 
plete the course. 

The outline of the course in this department is as follows: 

First year: Free-hand drawing from geometric solids; graphical geometrical prob- 
lems; orthographic projections from models, patterns, and machine parts; intersec- 
tion and development; problems in solid geometry; isometric projection; working 
drawings. 

Second year (architects): Free-hand drawing, use of color and brush, the orders, 
perspective, algebra. 

Third year: Designing in the classic, designing trusses, building construction, 
graphic statics, geometry, design and thesis. 

Second year (designers and engineers): Working drawings, cam design, gear 
design, elements of machine design, algebra. 

Third year: Graphic statics and application to roof and bridge. trusses, the arch 
and girder, retaining walls and foundations, geometry and trigonometry, design and 
thesis. 


The number of students registered during the school year 1899- 
1900 was: Day classes, 79; evening classes, 335; Saturday classes for 
children, 94; a total of 508. The number of graduates since the estab- 
lishment of the school is, approximately, 220, though about 4,500 
have been in attendance. The great majority of those attending the 
school either drop out of it entirely before completing a course in any 
study, or else complete but a few of the studies making up a course 
and so are not regularly graduated. 
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The officials of the school believe that the courses of instruction can. 
not be much, if any, improved, except that modeling should be a 
requirement. At the present time it is an optional study, because it 
has been found that most of the students would stay away from the 
school rather than take it as a study. The school has furnished many 
skilled designers for the manufactories of jewelry and they have 
undoubtedly had an iffluence in improving the standard of work. 
They are now working in all parts of the country and have spread 
the influence of the school. The school has had an effect on the intel- 
ligence of the working classes, though, perhaps, not a large one, as its 
pupils have been few in proportion to the whole number of working 
people in the country. Higher wages, steadier employment, and 
more rapid promotion have in many instances accrued to the graduates 
of the school as a result of their better preparation for work. Its 
pupils are much preferred by employers, owing to their greater intel- 
ligence and knowledge of drawing, and in at least one case, in the 
Brown & Sharpe Manufacturing Company, of Providence, it has led 
to the improvement of ordinary shop training in its locality. Its 
graduates do not, in the lines in which they have been trained, have 
- to pass through a period of apprenticeship or of learning when 
beginning actual work at a trade or occupation. It has, generally 
speaking, proved satisfactory and has fully attained the end for which 
established. 


SCHOOL OF DRAWING AND PAINTING, MUSEUM OF FINE ARTS, 
BOSTON, MASS. 


The act incorporating the Museum of Fine Arts was passed in 1870, 
and in recognition of the great need of a school where those desiring 
it could secure an art education, provision was made for its location in 
the museum. The school was established in 1876, and rooms were 
provided for it by the trustees of the museum, Further than occupy- 
ing these rooms the school has no connection with the museum. It is 
managed by a committee in charge and a manager. 

The first object in establishing the school was to cultivate the taste 
of the community in all matters of art, and as a means to that end not 
only is instruction given in the various forms of high art, so called, 
but also in industrial art in certain of its phases. 

On entering the school, each pupil is placed immediately in the class 
for which fitted, and advancement thereafter is regulated by the judg- 
ment of the instructors. Pupils in all departments are allowed the 
free use of the galleries, collections, and library of the museum, and 
during the morning hours are given the preference over the pupils of 
any other school in the choice of places for drawing in the galleries. 

Diplomas are given, upon application, to those students who have 
fulfilled the requirements of the committee. In the department of 
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decorative design these requirements include satisfactory work during 
the prescribed course and satisfactory examinations in perspective. 
Strictly speaking, there are no graduates; those who have successfully 
completed a full course might properly be considered as such, but the 
records of the school do not disclose the total number. 

Upon joining the school for a period of one or more terms, pupils 
are required to pay an entrance fee of $10: In addition, the fees 
for tuition, which are the same in all departments, are as follows: 
First term, twelve weeks, $45; second term, twelve weeks, $45; third 
term, nine weeks, $35. Pupils who have paid the fees for the first 
two terms of any one year are entitled to free instruction for the third 
term of that year. 

Advanced students who desire practice and criticism in drawing 
from the cast or model for a shorter period than a term are admitted 
by the month, upon the approval of the instructors, paying $25 for 
their first month and $20 per month thereafter. 

The school awards ten scholarships at the end of every year, each 
entitling the holder to free tuition for the year following. Four of 
these are limited to advanced students, and the rest may be ‘applied 
for by any regular student of the school to whom such wid is necessary. 
The late James William Paige bequeathed $30,000 to the trustees of 
the museum upon the condition that $10,000 more be raised within a 
limited time, which has been done, for the foundation of a scholarship 
to enable the pupil ‘‘ who shall have been most proficient in painting” 
to study art in Europe for two years. ‘This is open to both men and 
women, and is given to the pupil who is recommended by the managing 
committee of the school as most worthy to receive it. The Helen 
Hamblen scholarship, founded in 1898, is for young women only, and 
gives to the holder free tuition for a year, with $100 in addition. It 
may be awarded to the same person in successive years at the discretion 
of the committee. 

The school has three departments, one in drawing and painting, one 
in modeling, and one in decorative design, with supplementary 
instruction in anatomy and perspective. Informal lectures are also 
‘given to pupils of the school upon the arts represented im the col- 
lections of the museum. In this school there is a manager and 8 
instructors. Five of the instructors are graduates of the school and 
studied in Paris. Two graduated from the Art Students’ League in 
New York, one also graduated from this school, and the last is a gradu- 
ate of the Massachusetts Normal Art School. During the year 1899- 
1900 the average attendance in all departments was 159. Thirty-four 
were in attendance upon the department of decorative design. As 
previously stated, the school uses rooms in the Museum of Fine Arts, 
rent free, and its equipment is largely loaned by the museum. A few 
hundred dollars covers all expenditure for equipment. The cost of 
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maintaining the school for the year ending June 30, 1 900, was 
$17,334.12, which sum was raised from fees of students and contribu- 
tions of friends. 

According to the statements of the school officials, the courses of 
instruction can not be improved except in small details, though the 
school could profit by having more space. In so far as the working 
classes have been reached by the influence of the school, their intelli- 
gence and efficiency have been increased. Many of those who studied 
in the department of decorative design have obtained employment in 
industrial lines, and the intelligence and skill resulting from their 
training has tended to raise the general standard of work. The train- 
ing of the school has tended to promote the educational and social 
development of the community and in a lesser degree the industrial. 
It has greatly improved the taste of all, and in case of those who have 
gone into the industries it has resulted in obtaining for them better 
wages and more rapid promotion, and in all probability steadier 
employment. Those who have taken the courses of the school and go 
into industrial work are greatly preferred by employers; many of 
them have become house decorators, many more are designers of wall- 
paper, stained glass, magazine covers, ete., and can always be depended 
on both for technical skill and for good taste and artistic sense in their 
work. In all artistic lines of industry shop training in the community 
has been much improved as a result of the establishment of this and 
similar schools. The school has proven eminently satisfactory and 
has fully attained the principal end for which it was established, that 
of cultivating the taste of the masses. 


ERIC PAPE SCHOOL OF ART, BOSTON, MASS. 


This is primarily an art school, but also has courses in industrial 
design. It was established by its proprietor in 1898. Its start was 
due to the belief on the part of its founder that in all the art schools 
of the city too many old-fashioned ideas were prevailing. It is the 
intention of the proprietor of the school to carry out the principles of 
the art academies of Paris. 

The student is led as much as possible in the direction of his indi- 
vidual taste, with a foundation of good drawing and anatomy gained 
from the study of the living model. There are no examinations for 
admittance to any of the classes. Students begin at once to draw from 
the nude and draped model. Advanced students are instructed in 
grouping and composing on canvas. Students can obtain free entrance 
cards to the Museum of Fine Arts, and can work in the art rooms 
of the Boston Public Library. The collections of Indian and other 
relics in the Peabody and Agassiz museums in Cambridge and the fine 
collection of Revolutionary relics in the old State House in Boston 
are easily accessible and are of special interest to those studying 


illustrating. 
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The management of the school is in the hands of its proprietor, 
who is also the director and head instructor. There are 3 principal 
instructors and 2 assistants. The head instructor studied: four years 
in Paris under the French masters Boulanger, Lefebvre, Benjamin 
Constant, Doucet, Blanc, Delance, Géréme, Delaunay, and Jean Paul 
Laurens. One of the regular instructors has spent seven years in 
Paris studying under Bouguereau, Robert-Fleury, and Lazar. The 
other regular instructor has made artistic anatomy the study of her 
life and is well known asa sculptor of exquisite vases. The following 
is an outline of the courses of instruction, terms, ete.: 


MORNING CLASSES. 


Students work in the classes every day excepting Saturdays, instruction being given 
twice a week. Models pose every day, 9a. m. to 1 p. m. 

Drawing and painting.—Drawing and painting from the nude model, in charcoal, 
oil, pastel, and water color, $15 per month. Separate classes for men and women in 
drawing and painting from the nude. A bronze medal and scholarship will be awarded 
in this class for best average during the year in drawing, ora silver medal for the 
best average in oil painting, if a sufficiently high standard is reached. Portrait and 
half figure, in charcoal, oil, pastel, and water color, $15 per month. Artistic anat- 
omy with the nude model, in charcoal and colored chalk, $8 per month; one week 
every month in connection with the life classes; artistic anatomy free to all students 
of the life classes; $8 per month for students attending only for artistic anatomy. 
Composition (sketches), once each week, $5 per month; free to students who are 
members of any two classes; $1 per month for students who attend one class. Still- 
life and flower painting in charcoal, oil, water color, pastel, pen, and wash, $15 per 
month. Antique (if desired), $12 per month. 

Decorative design (every day, morning and afternoon, with use of studios all day ).— 
Decorative design, including the following list of studies: Designing for stained glass 
and decorative painting; metal work, carved wood, and mosaic; tapestry, embroideries, 
carpets, wall paper, and leather work; posters, book covers, initial letters, and deco- 
rative illumination of books, $15 per month. Students of stained glass and decora- 
tive painting, using models, $20, four lessons each week. Pyrograyure and wood 
carving, burning on wood and leather, $15 per month. 


AFTERNOON CLASSES. 


Students work in the classes every day excepting Saturdays, instruction being 
given twice a week. Costume models pose every day, 1.30 p. m. 

Drawing, painting, and illustrating.—Drawing and painting from the costume 
model in charcoal, oil, pastel, and water color, $15 per month; portrait in charcoal, 
oil, pastel, and water color, $15 per month. The class in illustrating includes the 
following branches of study: Pen drawing (for book, magazine, and newspaper work); 
wash and gouache drawing; charcoal drawing; water color; pencil drawing; red 
chalk (sanguine); etching; chalk and crayon drawing; papier gillot (process paper); 
black and white oil color. Models pose every day, 1.30 p. m.; charge for tuition $15 
per month. Composition (advanced class), $8 per month; free to students who 
attend any two classes; $2 per month for students who attend one class. The study 
of costumes of all ages will be included in this class. A bronze medal and a scholar- 
ship will be awarded for the finest set of compositions at the end of the year, ora 
silver medal for best work done in advanced composition class with the assistance of 
models and accessories, if a sufficiently high standard is reached. 
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SATURDAY MORNING CLASS, 


A class in oil and water color, still life, designing, and antique (if desired), meets 
Ct "ye . val a Ls 
on Saturdays at9 a.m. The tuition charge is $6 per month. A Saturday morning 
sketch class is free to all students of the school. 


EVENING CEASS FOR MEN. ¥ 

Life class and illustrating class combined, $8 per month. Nude and costume mod- 
els, pen drawing, wash, gouache, water color, pencil drawing, red chalk (sanguine), 
black and white oil, charcoal drawing, etc., five evenings each week, 7 to 10 p. m. 
Instruction by Mr. Pape, Tuesday and Friday evenings. Artistic anatomy with the 
nude model, Tuesdays and Fridays, 7 p. m., $6 per month; one week every two 
months in connection with the life class. Artistic anatomy is free to all students of 
the evening life and illustrating class; $6 per month for students attending only for 
artistic anatomy. ’ 

Further information as to terms is contained in the following: 
Terms for all day in any two classes—for example, morning life and 
afternoon illustrating classes combined, or afternoon and evening 
classes—$20 per month, giving the student four lessons each week, 
with models (nude and costume), all day, and free instruction in com- 


position. This amount may be reduced to $15.624 per month by mak- 


ing two payments for the school year, in October and February, and 
is allowed only on a full year’s attendance. Terms for morning 
classes, $15 per month, giving student two lessons each week, and 
terms for afternoon classes the same. This amount is reduced to 
$11.25 per month if two payments of $45 each are made in October 
and February, and is allowed only on a full year’s attendance. An 
entrance fee of $5 is charged each student on entering the school, but 
half this amount is returned to the student if he remains a member 
of the school for more than four months. This fee is not required of 
students in the evening course. 

Scholarships are given for drawing and painting from life, por- 
traiture, water color, decorative design, illustrating, composition, etc., 
and are awarded on general yearly average and entitle the student to 
free instruction during the ensuing year. Money prizes and medals 
are also distributed. 

During the first year of the school the total attendance was 62 and 
during the second year 105. There are no regular graduates, but 
pupils study in the school as long as they care to do so. The rooms 
for the use of the school are rented, and the equipment consists prin- 
cipally of costumes, draperies, bric-a-brac, ete., collected by its pro- 
prietor. Its cost can not be stated. The annual cost of maintaining 
the school is over $5,000, which is paid from fees of the students. 

An attempt is being made to build up this school upon as high a line 
as possible. The courses of instruction are as good as the director is 
able to make them, though in course of time with greater experience 
they may be improved somewhat. The school is educating good 
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artists and a most competent class of illustrators for magazines and 
newspapers. Many of the students are architects and decorators and 
all gain much by the courses of the school. The school is undoubtedly 
increasing the intelligence and efficiency of its pupils, and so far as its 
influence reaches it is promoting industrial development. Those 
pupils who enter the industrial arena are undoubtedly more efficient 
than those whose education has not been optained from the training of 
a school, and higher remuneration, steadier employment, and more 
rapid advancement will inevitably result from their training. Its 
pupils are much preferred by employers in industrial lines to those 
who have had no school training, and employers are almost constantly 
asking the director to recommend pupils to them for employment. 
The influence of the school training is already tending to raise the 
character of art work done in the shops, and in this sense, especially 
in the advertising line, shop training may be said to have been improved 
as a result of the establishment of the school. 


NEW YORE SCHOOL OF ART, NEW YORE, N. Y. 


The New York School of Art, formerly known as the Chase School, 
was organized under the present management in 1896. The original 
purpose of the school was to afford instruction in the fine arts, but 
owing to the growing interest in illustration, ornamental and deco- 
rative work, courses in industrial and applied art were added to the 
curriculum. 

The school year is divided into two terms. ‘The winter term opens 
September 10 and closes June 10, and the summer term opens on June 
10 and closes on September 10. The school is open to both sexes. 
No examination for admission is required. All classes are limited, 
but pupils can join at any time, providing there are vacancies. Day 
and evening sessions are held. The hours for instruction are from 9 
a.m. to 4.30 p.m. and from 7 to1l0p.m. The school awards 10 scholar- 
ships, 5 to men and 5 to women, at the end of every year, each entitling 
the holder to free tuition for the following year. The scholarships 
are given to those who show the best work during the year. Cash 
prizes are also awarded for the best studies in the different classes. 

The industrial art courses include: Composition and water color, with 
a special view to their practical application in painting, illustrating, 
and designing; day and evening courses in illustration, in which prac- 
tical instruction is given for newspaper and magazine work; decora- 
tive and applied design. This course is modeled on a French system, 
the purpose of which is to bring out, first, the pupil’s artistic ability 
by a careful study of the principles that underlie all styles of orna- 
mentation, historic or modern; secondly, to develop the inventive 
power by a study of geometrical and floral motives and composition; 
and, thirdly, to teach the technical requirements of designing as ap- 
plied to book covers, metal work, ceramics, stained glass, wall paper, 
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textiles, etc. In addition to the foregoing, a complete course in archi- 
tecture has been added to the curriculum. The tuition fees are as 
follows: Half-day classes, one month, $8; three months, $22.50; nine 
months, $55. Full-day classes, one month, $15; three months, $43.50; 
nine months, $110. 

The school is managed by a director. There are 9 instructors, 3 of 
whom are graduates of French art schools, the training of the others 
being acquired in American art schools and in professional work. The 
number of pupils in the industrial art classes during the past year was 
as follows: Composition, 40; design, 35; illustration, day class 125, 
evening class 30. There have been about 1,000 graduates. The 
school building is rented. The equipment, which was provided by 
the director, is valued at $4,000. The school is maintained by tuition 
fees. The cost of maintenance is $10,000 per annum. 

In the opinion of the director, the present courses of training and 
study are complete in every detail and require no improvement. It 
is thought that the graduates have been of great assistance to the 
various industries where their services are required. The effect upon 
those who have been under instruction has been beneficial. The 
systematic training they received in the school gives them prefer- 
ence with employers, and they have steady employment and are well 
paid. The graduates are not required to undergo a period of appren- 
ticeship before taking up practical work. Although the school has 
proved quite satisfactory, it has not yet attained its ultimate object. 
- Heretofore the instruction has been confined very largely to the fine 
arts. While continuing to maintain its distinction in that respect, 
strong efforts are being made to cultivate a taste for practical and 
applied art. When the new course in architecture has become well 
established and the pupils fitted to take up any branch of industrial 
art, then it may be said that the school has accomplished its purpose. 


PHILADELPHIA SCHOOL OF DESIGN FOR WOMEN, PHILADEL- 
PHIA, PA. 


The Philadelphia School of Design for Women was originally 
founded as a private institution in the year 1844, and was thus con- 
ducted until 1850, when the Franklin Institute assumed the manage- 
ment and opened the school to the public. In 1853 the school was 
incorporated and has since continued as a separate institution. First 
on the list of schools of design in the country, the primary intention 
of the founders was to give women an opportunity to gain thorough 
and systematic instruction in practical designing as applied to manu- 
factures. This object has been broadened, and now includes all 
branches of art study which have a business value. The school com- 
bines all the advantages of a normal art and technical school of prac- 
tical design. It gives historical and theoretical instruction in addition 
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to technical design, together with the more artistic branches which 
broaden the knowledge and cultivaté the taste‘of the workers in indus- 
trial art. 

The school year is diyided into two terms of four months each, 
beginning on the 1st of October and the 1st of February. The 
hours for instruction are from 9 a.m. to 2 p.m. every week day 
except Saturday. The class rooms are open for practice until 5 p. m. 
Pupils can enter the classes at any time during the school year. Appli- 
cants are not admitted under the age of 13. 

The courses of instruction include portrait painting, pen and ink 
sketching, etching, modeling, flower painting, illustrating, practical 
designing, and a normal course for teachers. The first year of the 
normal art course serves as a preparatory class for all branches taught 
in the school. It is so arranged that the pupils, through steady pro- 
gression from simple to complex, may develop the power to represent 
objects faithfully, and learn their forms and aspects, while at the 
same time, by constant interchangeable use, they can acquire equal 
facility in the handling of pencil, charcoal, crayon, and brush. To 
enter the class in design a good drawing must be submitted. Other- 
wise the pupil must begin with the regular course work of the first 
year and be promoted to the special class in design as soon as her 
work shows sufficient proficiency in drawing and modeling. . The 
courses of study include historic styles and principles of ornament, 
drawing from casts and flowers, conventional analysis of plants, and 
original designs applied to all the industrial arts. Technical methods 
employed in weaving textile fabrics are fully exemplified. After the 
pupils successfully pass the examinations in the second-year studies 
they are promoted to exclusively practical work in whatever branches 
they may desire to follow. 

The tuition fee in the first-year class is $20 per term, and for suc- 
ceeding years $25 per term; special classes, $25 to $35 per term. 

The school is under the general management of a board of directors 
anda principal who selects the instructors and decides upon the courses 
and all educational features. , 

There are 8 instructors, several of whom are professional artists, 
and the remainder are graduates of the school who have had practical 
experience in making designs for manufacturers. The number of 
pupils in the course in design during the past year was as follows: 
Elementary class, 39; second-year class, 30; advanced class, 6. The 
number of graduates in this course is about 600. 

The building occupied by the school is a three-story structure con- 
taining 16 large class rooms and studios besides the art gallery and 
library. The library contains many valuable works on art, studies in 
architecture, ornamental designs, ete. 

Regarding the courses of training and study, it is said ‘*they are 
satisfactory, but might be amplified in detail.” A larger museum of ~ 


"TRADE AND TECHNICAL EDUCATION—UNITED STATES. 259 


stuffs and material for the pupils’ use would be of advantage, and these 
things are tobe provided when circumstances will warrant. Refer- 
ring to the benefits resulting from the establishment of the school, it is 
stated that ‘‘apart from supplying trained designers, it affords oppor- 
tunity to manufacturers to purchase a wider range of designs from the 
graduates who prefer not to engage themselves to any particular 
establishment.” The importance and value of the work performed by 
the pupils is evidenced by the attitude of many prominent manufac-_ 
turers who have a standing invitation to the classes to visit their mills, 
and have afforded every facility for the observation and study of the 
application of designs to industrial products. Furthermore, the school 
has helped to raise the level of industrial, educational, and social con- 
ditions in the community, and has been an invaluable factor in promot- 
ing the welfare of its pupils. For women, such positions as designers 
would be impossible to obtain without the training supplied by these 
schools. Where they have been employed in designing rooms or 
where their designs have been purchased by manufacturers, their 
work has been highly complimented. No graduate is required to 
undergo a period of apprenticeship, for they are thoroughly prepared 
to do practical work before leaving the school. The success of the 
school has a decided influence in the way of inducing better work 
among the regular designers. The school has proved eminently satis- 
factory and has fully attained the end for which it was established. 


LOWELL SCHOOL OF PRACTICAL DESIGN, BOSTON, MASS. 


This school was established in 1872 for the purpose of promoting 
industrial art in the United States. At the date of its establishment 
there were practically no designers of patterns for textile fabrics in 
the United States, and all designs were made and purchased abroad. 
There was no opportunity in this country of acquiring taste and skill 
in composition and design with reference to the industrial arts, and it 
was believed that a school of this kind would result not only in provid- 
ing a good trade or profession for those whose tastes lay in the direc- 
tion of art, but would prove to be of great advantage ultimately to the 
manufacturers by enabling them to get a greater variety of designs 
and to get them at a lower cost. 

Under the influence of Mr. John A. Lowell this school was estab- 
lished by the Lowell Institute, for which he furnished the funds and 
of which he was the trustee. Mr. James Lawrence, largely interested 
in manufacturing in Lowell and other New England cities, had 
brought Mr. Charles Kastner over from France as a designer. Mr. 
Kastner was put in charge of the school, and has so remained to the 
present day. The corporation of the Massachusetts Institute of Tech- 
nology, assumed the responsibility of conducting it, and has retained 
its management according to the purpose and general plan of the 
school as proposed by the trustee of the Lowell Institute. 
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The expenses are borne by the Lowell Institute, and tuition is free 
to all pupils. The school occupies a drawing room in the building of 
the Institute of Technology, on Garrison street. 

To teach drawing is not among the objects of the school. Appli- 
cants must therefore possess a knowledge of drawing adequate to 
enable them advantageously to begin thé work of composition and 
design. This implies a considerable degree of skill in free-hand draw- 
ing from nature, especially in sketching leaves, flowers, and other 
objects which frequently supply the motives of designs, and also in 
the use of the brush for drawing outlines and laying flat color. Accu- 
racy and readiness in drawing and an eye for color are required. 


COURSE OF STUDY. 


Students are taught the art of making patterns for prints, ginghams; delaines, 
silks, laces, wall papers, book covers, carpets, oilcloths, etc. The course is of three 
years’ duration and émbraces: Technical manipulations; copying and yariations of 
designs; original designs or composition of patterns; the making of working drawings 
and finishing of designs. Lessons are also given in china painting and cast drawing. 

Instruction is given personally to each student over his work. Stu- 
dents supply their own instruments and materials, the cost of which is 
about $5 per year. The school is constantly provided with samples 
of all the novelties in textile fabrics from Paris, such as brocaded 
silks, ribbons, alpacas, armures, and fancy woolen goods. 

There are 2 instructors, the principal—a designer who learned his 
profession in the workshops of France—and a woman, a graduate of 
this school. The number of students in the school at any one time is 
limited to 42. 

There are no grades, but the course of instruction is planned to be 
of three years’ duration. During the progress of this investigation 
those engaged on the first year’s study numbered 15, those on the sec- 
ond year’s study 13, and on the third year’s 12. The first graduation 
was in the year 1876, and the total number of graduates up to and 
including the year 1900 was 252. 

This school has no building or equipment of its own. The cost of 
maintaining it during the year 1899-1900 was $4,800, made up of the 
following items: Salary of principal, $2,500; rent of room, equipment, 
etc., $1,800; other expenses (including pay of assistant instructor), 
$500. The funds are all supplied by the trustee of the Lowell Institute. 

Considered strictly as a school of design, the management does not 
consider its course of instruction capable of much improvement. It 
might be desirable to enlarge the scope of the school by teaching the 
pupils to place upon fabrics the designs made and to add courses of 
instruction in weaving, dyeing, and the study of materials, but there 
is no outlook for any attempt in these lines being made. 

This school has been the means of raising up a force of native 
designers in this country where formerly there were none. It has 
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caused most of the designing of patterns for the textile fabrics manufac- 
tured in this country to be done here, while formerly the designs were 
all made abroad, and this has cheapened the cost of this branch of the 
industry and improved the character and artistic quality of the work 
done. ‘These benefits have reached beyond the locality of the school, as 
the products of our mills are sold, not only in all portions of the United 
States, but practically throughout the world, and all the textile schools 
now existing in this country were patterned more or less after this 
school. 

Schools of this character have resulted in a general raising of the 
tastes of the people, not only in regard to textile fabrics, but in a 
general way, and they have also tended to cheapen the cost of produc- 
tion of the textiles. 

The business community has found in the graduates of such schools 
employees who could help in the development of new lines of business, 
such as interior decoration, art needlework, wall-paper designing, ete. 
This and other similar schools have certainly been instrumental in 
developing one industry, or more properly one occupation, new to 
this country, viz, designing. 

They have graduated more designers than were needed to supply the 
demand in the designing forces of the textile factories, and the surplus 
have gone into other branches of industry, designing patterns for wall- 
paper, magazine covers, etc. Many have applied their knowledge and 
talent to making patterns for fancy goods, embroideries, art needlework, 
ete., and quite a number are now proprietors of so-called art stores, 
dealing in and manufacturing this class of goods. 

Employers are now accustomed to come to these schools for new 
designers when needed. The only shop-trained men in the business 
were imported years ago from Europe. Most of these have died or 
were retired years ago, and they have been in nearly every case replaced 
by graduates of the schools. The only shop training at present is that 
received in the course of the current work in the designing rooms of 
the mills, etc. What effect the success of these schools has had upon 
this would be hard to say, and as most of the designers have been trained 
in the schools it is safe to say that as far as possible the same methods 
must be used. 

In the ordinary sense there is no apprenticeship system in the design- 
ing rooms, but graduates of the schools when first taken in do not 
immediately work upon original designs of their own, but are kept for 
a period deyoloping and extending the designs of the older designers. 


SCHOOL OF INDUSTRIAL ART AND TECHNICAL DESIGN FOR 
WOMEN, NEW'YORE, N. Y. 


The School of Industrial Art and Technical Design for Women was 
established in New York City in1881. The prospectus states that “the 
organization of this particular school grew out of a forceful necessity 
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for its existence. That the schools then existing taught the principles 
of design only, without regard to the practical application, and conse- 
quently the young women who graduated from such schools found 
great difficulty in obtaining employment or in disposing of their designs.” 

The chief object of this school is to give instruction in the practical 
application of art designs, so that when a pupil has completed the 
course she will be competent to do practical work which will have 
both an artistic and a commercial value. In addition to the regular 
classes, there is a department of home study and a correspondence class 
for those who can not conveniently attend the school. 

The school is open to any young woman of good moral character 
upon payment of the required tuition fee. Pupils can enter the school 
at any time. Pupils who have not become practically familiar with 
drawing will be obliged to enter the elementary class. Pupils desir- 
ing to enter the advanced classes will be required to present specimens 
of their work—free-hand drawing—flowers from nature or conyen- 
tionalized ornamental figures, scrolls, ete. 

The lessons in drawing and in color have reference to their applica- 
tion to industrial purposes from the beginning, thus materially facili- 
tating the ultimate object of the students. All drawings made in the 
school are the property of the pupil who made them, with the excep- 
tion of one sheet from each set made, which is retained as the property 
of the school. Pupils have the privilege of disposing of all salable 
designs to manufacturers while still under instruction. Many pupils 
have been thus enabled to wholly or partly pay their expenses at the 
school. A commission of 10 per cent is demanded on all sales made 
by pupils while still under instruction in the school. 

It takes two years to complete the entire course. The elementary 
class, together with the flower painting and simple designs (such as 
for calico, muslin, stained glass, ete.), occupy one year’s time. The 
advanced classes, with advanced designs for oilcloth, linoleum, silk 
carpets, etc., require another year’s study. The third year (if the 
student chooses to return) is passed in the practice and design room, 
where no regular instruction is given, but where orders are received 
and work done under the supervision of the principal. 

The school year is divided into four terms of three months each. 
Sessions are held every day from 10 a.m. to 4 p.m. The courses 
of instruction include elementary and advanced work in ornamental 
and practical designing as applied to carpets, rugs, wall paper, oilcloth, 
stained glass, lace, silk, calico, book covers, ete. The charges for tui- 
tion are as follows: Elementary classes, $25 per term, or $75 for four 
consecutive terms; advanced classes, $30 per term, or $85 for four 
consecutive terms. In addition to the above, there are a number 
of special courses costing from $10 to $25 per term. Arrangements 
are also made to receive special students at a rate of $10 per month in 
elementary work and $15 per month in advanced work. 
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The school is managed by a president and a board of directors. 
‘There are 8 instructors, all of whom are graduates of the school. The 
number of pupils in the elementary class during the past year was 35, 
and in the advanced class, 40. The number of graduates is 600. The 
rooms oceupied by the school are rented. The equipment cost about 
$1,000, and was provided by the president. The school is maintained 
by tuition fees. The cost of maintenance is $3,000 per annum. 

In the opinion of the principal, the present courses of training and 
study need no improvement. It is said that there is hardly any branch 
of industry in which artistic skill and taste is a component part which 
has not been benefited by this class of schools. They have trained up 
a distinctively American class of designers, illustrators, and decorators 
whose talents have contributed to the development and success of many 
establishments, especially those engaged in the printing and textile 
industries. The effect upon those who have been under instruction is 
said to be beneficial in every respect. Many of the graduates are 
earning much higher wages than they could possibly command in 
other occupations where women are employed. 

It is stated that some manufacturers do not want female designers, 
on account of a prejudice against women taking up the work of men. 
But where they are once employed they are preferred, because they 
are naturally of a more artistic temperament. They display more 
taste, are always reliable, and can do fully as good work as men. It 
is the opinion that the competition and employment of women in the 
field of design and illustration has tended to improve the work of the 
men. It is said that the graduates are fitted to do practical work 
before leaving the school, and are not required to undergo a period of 
apprenticeship. The school has proved satisfactory, and has attained 
the end for which it was established. 


WEW YORK SCHOOL OF APPLIED DESIGN FOR WOMEN, NEW 
YORK, N. Y. 


The New York School of Applied Design for Women was incor- 
porated in 1892 under the laws of the State of New York. The pur- 
pose of the school, as stated in its catalogue, is to afford instruction to 
women which will enable them to earn a livelihood by the employ- 
ment of their taste and manual dexterity in the application of orna- 
mental design to manufactures and the arts. The founders of the 
school were very much interested in the welfare of young women, 
especially those who had to earn their own living, and were anxious 
todo something of a practical nature which would contribute toward 
their advancement and be of some permanent benefit to them. Prior 
to the establishment of this school there were very few women en gaged 
in occupations which required a knowledge of ornamental design, and 
it was thought that the growing importance of this branch of industry 
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afforded unusual opportunity for the development and application of 
those refined artistic tastes and qualities peculiar to the sex. 

While tuition fees are charged, the school is not conducted as a 
money-making institution. The main purpose is to provide adequate 
instruction along the lines laid down, and the charges are only such as 
will insure the services of first-class instructors and meet other neces- 
sary expenses of the school. Even the small expense required for a 
course of study is beyond the reach of many girls, and many are the 
devices resorted to by the more ambitious ones who, through a free 
scholarship, are able to secure their tuition but need money for their 
support while attending the school, or by those who, for lack of a 
scholarship, must themselves make up all or a part of the yearly fees 
for their study. It has always been the policy of the school that no 
worthy applicant should be turned away, and through the benefaction 
of friends and patrons it has been able to overcome this hardship, in a 
measure, by awarding a number of free scholarships each year. Thirty 
of these scholarships were awarded during the past year, a few of them 
being distributed as prizes to the pupils in the advanced classes. In 
addition to the regular class work, a series of lectures by recognized 
authorities on art is conducted during the year. 

The art library contains many valuable books of reference and over 
5,500 plates of designs and photographs, which are kept for the use of 
the pupils. In order that the instruction may be as practical as pos- 
sible, arrangements are made whereby the pupils in the advanced 
classes in applied design can visit manufacturing establishments for 
the purpose of observation and explanation of the actual processes of 
manufacture, and thereby become acquainted with the mechanical 
requirements and difficulties which must be kept in mind when designs 
are being made. 

No fixed period for the course of instruction is established. Each 
pupil is allowed to proceed as rapidly as she masters the successive 
steps in the course of instruction, and to pass from the elementary 
department to that of applied design whenever her attainments justify 
the promotion. The ability and industry of each pupil thus largely 
determine her rate of progress and the length of time during which 
she will be obliged to remain in the school, but the elementary depart- 
ment is intended to cover a year for those students who have had no 
previous instruction in drawing. No examinations are required for 
entrance in the elementary course. Students are at liberty to choose 
which of the advanced departments to enter after passing the required 
examinations. Instruction is not given in more than one department 
at the same time, but the special courses can be studied with any 
department. 

Certificates are awarded after two years’ instruction in any of the 
advanced departments (except in architecture) upon the completion of 
a certain amount of work, and if, in the judgment of the committee, the 
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certificate has been merited. Certificates are awarded in the archi- 
tectural department upon completion of the three years’ course of 
instruction, under the same conditions. 

The school has four terms during the year. The hours for instrue- 
tion are from 9.30 a.m. to 4.30 p.m. The tuition fee for the regular 
courses is $60 for the year, or at the rate of $20 per term. The fees 
for the special courses range from $10 to $35. The regular courses of 
instruction are divided into two departments, elementary‘and advanced, 
in addition to which there is a special course for those who desire to 
pursue particular lines of work. The elementary department includes 
courses in object, perspective, flower, and cast drawing, convention- 
alization, casting shadows (for architectural students), elementary 
antique (for students in illustration), and historic ornament. Exam- 
ination in these subjects is required from all pupils before entering 
the advanced classes. The advanced department includes courses in 
the application of design to the manufacture of wall paper, carpets, 
and silks, and the application of elementary instruction to the work 
of an architect’s draftsman and to illustrating. The special courses 
include book-cover designing, animal drawing for illustration, stained- 
glass designing, elementary water-color painting, water-color painting 
(de Longpré method), interior decoration, life class, and costume 
sketching. The school is under the general management of a board 
of directors. There are 15 instructors, all of whom are men and 
women actually employed in manufactories or offices. Two are grad- 
uates of foreign-art schools, and the others obtained their training in 
American art schools and in practical work. There were 165 pupils 
in the elementary classes during the past year and 176 pupils in the 
advanced and special classes. The number of graduates is 2,288. The 
building occupied by the school is rented, and contains about 5,000 
square feet of floor space. The equipment was provided by the school 
and is valued at $11,000. The school is maintained by tuition fees. 
The cost of maintenance is about $15,000 per annum. 

In the opinion of the officials, the standard required in design work 
is so high that pupils ought to have longer preparation. The elemen- 
tary course, which at present averages one year and a half, ought to be 
extended at least one year. This would give the pupils a better knowl- 
edge of essentials and would insure more rapid and satisfactory prog- 
ress in the advanced work. It is probable that this change will soon 
be made. It is stated that the present building is far too small to 
accommodate the different classes, and that the constantly recurring 
needs of the school make it important and necessary that more com- 
modious quarters and additional equipment should be procured. In 
order to overcome these drawbacks and place the school upon a more 
independent basis, an endowment fund of $50,000 has been started. 
This fund already amounts to nearly $10,000. 
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The benefits which have accrued to the industries that require the 
services of ornamental designers are said to be unlimited. The school 
is constantly receiving evidence of this fact from manufacturing estab- 
lishments in all parts of the country. The general public and business 
community, and the working classes generally, have participated to 
some extent in the many benefits which have resulted from the estab- 
lishment of these schools. Hundreds of things which enter into and 
are used in everyday life or in the ornamentation of public buildings, 
halls, etc., have been made possible, cheaper, and more beautiful 
through the efforts of the graduates of this and similar schools. From 
a sociological as well as artistic point of view the opportunity afforded 
to young women is most valuable, and the systematic training they 
receive is reflected in many directions. In thousands of homes the 
refining influence of art applied to everyday surroundings is raising 
the standards of taste and making life more cheerful for all. The 
school is unique in its facilities for training and the help it gives the 
pupils, and the effect upon those who have been under instruction has 
been most benéficial. The school aims to be practical in every sense 
and endeavors to procure positions for its graduates. In the last year 
alone 60 young women were placed in good paying positions by the 
school. 

In addition to the regular class work the school arranges to take 
orders for all kinds of art designing. This work is performed by the 
advanced classes and the receipts are paid over to those who do the 
work. Pupils are also permitted to execute orders on their own 
account. Everything possible is done to encourage the pupils in this 
direction so that when they leave the school they will have a better 
knowledge as regards the commercial value of their work and be in a 
position to demand standard prices and wages. During the past year 
the pupils received over $4,500 for design work executed for manu- 
facturers, and in the few years since the school was opened more than 
$18,000 has been earned by the pupils during their training by the sale 
of their designs. In common with graduates of other art schools many 
of the graduates start in business on their own account after leaving 
the school. Quite a number of former pupils were seen and in every 
instance they professed the greatest appreciation of the instruction 
they had received in the school. Their designs were bringing good 
returns and those who had accepted regular positions were receiving 
wages ranging from $12 to $25 per week. 

The school has, in common with other similar schools, had an 
indirect influence in promoting better work, and by affording manu- 
facturers a larger and better variety of designs has helped to improve 
the character of the product. While it can not be said that the grad- 
uates are preferred over shop-trained apprentices or workmen, yet 
their services are eagerly sought. The reason for this is that there is 
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always a great demand for new and original designs, and the work of 
the graduates has proved so meritorious that manufacturers are glad 
to patronize them and give them employment. It is thought that the 
success of this school has led to the improvement of ordinary shop 
training, and that the advent of young women into the field of design 
has had more or less influence in promoting better work among: the 
older class of designers. The school has proved highly satisfactory. 
It has opened up many new avenues of lucrative and pleasing employ- 
ment to young women and has placed them in a position to earn their 
own living. This has been the aim of the school from the beginning, 
and it has fully attained the end for which it was established. 


NATIONAL INSTITUTE OF PRACTICAL DESIGNING FOR WOMEN, 
NEW YORE, N. Y. 


This school was established in New York City, April 1, 1901. It is 
conducted for the special benefit of women who have had previous 
theoretical training in ornamental design, and who wish to become 
proficient in practical work without being obliged to enter a factory. 
It is stated that the need for a school of this particular kind arose 
from the fact that many of the schools where design is taught were 
deficient in producing practical designers, especially in wall papers and 
textiles. As its name indicates, the school was originally intended 
for women, but it has recently been decided to open a special class for 
young men also. 

The school year is divided into four terms of three months each. 
Pupils can enter at any time, and are charged from date of entrance. 
The tuition fee is $100 per year. The courses of instruction include 
the designing of carpets, wall papers, chenille curtains, textiles, and 
printed silks. The work in the elementary class consists of historic 
ornament, conyentionalization, flower painting from copy and from 
nature, drawing and painting of ornament from cast. In the advanced 
class drawing and painting of practical designs in the different branches 
is taken up. Courses of lectures having special reference to each 
branch of study are given throughout the year. There is also a home- 
study department for those who can not find it convenient to attend 
the school. 

The school is under the general management of a company. There 
are 6 instructors, all of whom have had many years’ experience in 
making designs for the trade. The school having but recently started, 
reports only 15 pupils. The rooms occupied by the school are rented. 
The equipment, which is owned by the company, cost about $4,000. 
The school is maintained by tuition fees. Thus far the cost of main- 
tenance has averaged about $300 per month. 

It is stated that the courses of training and study were specially 
prepared with a view to giving practical instruction in the several 
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branches and require no improvement. The school has not been in 
operation long enough to have any effect upon the industries or upon 
social or economic conditions in the community. The opinion is offered, 
however, that the industries in which designs are required have been 
aided to a considerable degree by the efforts of some of the older 
schools; and that while the success of many of the graduates of such 
schools has been slow, still, after acquiring a thorough knowledge of 
the practical application of their art, they have produced some highly 
creditable designs, and are now holding good paying positions in the 
leading establishments of the country. It is said, also, that in some 
cases the graduates of these schools are preferred over shop-trained 
designers. The reason assigned for this is that the former have had a 
broader course of training and show more originality in their work. 
It is thought that the success of our schools of design has not brought 
about any improvement in ordinary shop training. In some cases, 
especially in printed silk and textile designing, it is possible for grad- 
uates to work at their trade without undergoing a period of appren- 
ticeship. 

During the short time that this school has been in existence it has 
proved very satisfactory. The special purpose of the school is to 
overcome what is said to be the chief defect in the prevailing system 
of instruction, namely, lack of immediate practical results by the grad- 
uates, and to give the pupils a course of training that will enable them 
to make original and practical working designs before leaving the 
school. While some progress is being made in this direction, it is too 
early yet to claim that the ultimate object has been attained. 


FRANKLIN INSTITUTE, PHILADELPHIA, PA. 


The Franklin Institute was established in Philadelphia, March 30, 
1824. The objects of the institute, as defined in the act of incorpora- 
tion, are ‘the promotion and encouragement of manufactures and the 
mechanic arts.” The important features of the institute are described 
in a brief sketch of its organization and history, a few extracts from 
which will give a more definite idea regarding the inception and estab- 
lishment of its evening schools: , 


The institute was the first institution of its class to be established 
in the country, and though embodying in the scheme of its organiza- 
tion many of the features of the so-called mechanics’ institutes, its 
scope was more broadly gauged and its working methods constructed 
on a higher plane. Neither the mechanics’ institutes, which were 
devoted almost wholly to the instruction of artisans by means of lec- 
tures and classes, nor the exclusive societies of those learned in the 
sciences and arts, answered to the ideas and needs of the founders. In 
brief, an institution was wanted which should have inscribed on its 
corner stone, ‘‘ Science with practice; practice with science.” To give 
material form to these ideas, the institute was founded and the senti- 
ment above quoted has been its animating spirit to the present day. 
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As the working features of the institute were gradually evolved the 
means by which its objects were to be attained eventually crystallized 
into the following form: + Aes 

First, by the delivery of lectures on the arts and the application of 
science to them; second, by the formation of a library of books relat- 
ing to science and the useful arts and the opening of a reading room; 
third, by the examination of all new inventions and discoveries by ¢ 
committee of learned and honorable men; fourth, by the publication 
of a journal to contain essays on science and art, specifications of Eng- 
lish and American patents, ete.; fifth, by holding exhibitions of Ameri- 
can manufactures and awarding medals to worthy workmen; sixth, by 
building a hall for the meetings of the institute and the use of the 
members; seventh, by collecting machines, minerals, materials, ete., 
used in the mechanic arts; eighth, by the establishment of schools in 
which should be taught architecture and mechanical drawing, chemis- 
try as applied to the arts, mechanics, and, if possible, of a high school 
for giving young men a liberal and practical course of education. 

The lectures and library have occupied a prominent place in the 
scheme of the institute’s work from the beginning. The object at 
present in the selection of lectures is to present the latest advances in 
the useful arts and sciences bearing thereon. The library contains 
50,369 volumes, some 35,500 pamphlets, 2,800 maps and charts, and 
1,222 photographs classified and catalogued. It is exclusively scien- 
tific and technical in character and is steadily increasing in number 
and importance. The institute in numerous ways has shown its sym- 
pathy with the efforts of those who have sought to elevate the stand- 
ard of taste by the cultivation of the fine arts as applied to the 
industries. Thus the present Philadelphia School of Design for 
Women was taken in hand by the institute June 20, 1850, and conducted 
by its committee until it had become self-supporting. To another 
admirable institution, the Pennsylvania Museum and School of Indus- 
trial Art, the institute extended a helping hand and a sheltering roof 
during the period of its infancy. 

The formation of a school for the teaching of mechanical and archi- 
tectural drawing was effected in the year 1824. Encouraged by the 
success of this effort, the managers proceeded to establish another 
school in 1826, in which was to be taught all of the useful branches of 
English literature and the ancient and modern languages. This school 
was the model upon which the Central High School, shortly afterwards 
established by the city as a part of the public school system, was pat- 
terned. With the organization of the latter school, that of the insti- 
tute was abandoned as unnecessary. The drawing school, however, 
has maintained an uninterrupted existence to the present time, and 
more recently the scope of the work has been enlarged by the forma- 
tion of a school of naval architecture and a school of machine design- 
ing. Fora number of years past the institute has also conducted a 
branch school in another part of the city in which the instruction 1s 
devoted exclusively to mechanical drawing. 
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The schools are open to both sexes, and the ordinary rules relating 
to attendance and studies are enforced. The school year begins the 
middle of September and ends the first week in May. Evening ses- 
sions only are held, and the hours for instruction are from 7.15 to 
9.15 o’clock. 

The curriculum includes two-year courses in free-hand, mechanical, 
and architectural drawing, and naval architecture, and a three-year 
course in machine designing. The latter course embraces mathemat- 
ics, mechanical drawing, theoretical mechanics, strength of materials, 
kinematics of machinery, and machine designing. 

The charges for tuition are as follows: Free-hand, mechanical, and 
architectural drawing, $5 per term; naval architecture, $7.50 per 
term; mathematics, theoretical mechanics, and strength of materials, 
$5 each per term. 

The schools are under the general direction of the institute com- 
mittee on instruction. There are 12 instructors, of whom one is the 
professor of mechanical engineering in the University of Pennsylvania, 
one is a well-known professor of naval architecture, one is the chief 
draftsman in a large industrial plant, and the others are actively 
engaged in various manufacturing establishments throughout the city. 
The number of pupils in the different classes during the past year was 
as follows: First-year drawing class, 207; second-year mechanical 
drawing, 84; second-year arena drawing, 50; machine design, 
68; naval architecture, 56; free-hand aa 25; total, 490. The 
instruction in the first-year class in drawing is of a general prelim- 
inary character and is intended to prepare the pupils for the second- 
year work in mechanical or architectural drawing. 

The record of the number of graduates during the earlier years is 
incomplete, but it is estimated that the number of pupils that have 
completed the courses will reach nearly 1,500. The property devoted 
to school purposes is valued at $43,000. The cost of maintaining the 
institute and branch schools during the past year was $3,106. The 
schools are maintained by tuition fees, and appropriations by the 
institute when necessary. 

In the opinion of the officials, the present courses a training and 
study need no improvement. It is the intention, however, to exten 
the scope of the school to include instruction in marine engineering, 
when circumstances will warrant. It is stated that the benefits result- 
ing from the establishment of the schools are immeasurable. The 
institute was the pioneer in the work of establishing regular and sys- 
tematic evening courses in industrial drawing, and during the many 
years of its existence it has, both directly and indirectly, aided in the 
formation and advancement of other schools of a similar character. 
It has turned out a class of draftsmen whose services have in many 
instances been invaluable to their employers. In conjunction with 
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the other features of the institute work, and especially during’ its 
earlier history, the schools have exerted a powerful influence toward 
the general improvement of all classes of citizens. Regarding the 
effect upon those who have been under instruction, it is said: ‘* The 
young men who have been trained in the institute schools have always 
had steadier employment and received higher wages and more rapid 
promotion than those who did not have the benefit of a similar train- 
ing.” Some of the most noted architects, engineers, ‘and machine 
builders in the country attribute a great deal of their success to the 
preliminary training they received in the institute drawing schools. 
The graduates are usually preferred over ordinary apprentices and 
workmen, because, having had a more systematic training, they can 
more readily adapt themselves to the conditions of practical work. 
Many of the graduates obtain good subordinate positions in drawing 
rooms without being required to undergo a period of apprenticeship. 
Referring to the success of the schools, it is said: ‘‘The leading 
feature—that of training pupils for actual work in shop and office— 
has always been rigorously preserved, and there is every reason for 
saying that the results have been highly satisfactory. While the 
institute has long since attained its ultimate purpose in this direction, 
nevertheless it is the desire of the managers that its present high 
standard shall not only be maintained, but that advanced courses shall 
be established when the revenue of the institute will permit.” 


MASSACHUSETTS NORMAL ART SCHOOL, BOSTON, MASS. 


The legislature of Massachusetts, by an act passed May 16, 1870, 
made instruction in industrial and mechanical drawing obligatory 
in the public day schools, and required cities and towns containing 
more than 10,000 inhabitants to make provision for free instruction 
to persons over 15 years of age. @ It was soon found impossible to 
realize satisfactorily the benefits intended by this act, for want of com- 
petent teachers. To furnish a supply of teachers the legislature in 
1873 provided for the establishment of a State normal art school, 
and this school was started in the fall of that year. Its purpose is 
to train teachers and supervisors of industrial art; but while the 
majority of its graduates do become teachers, yet so many of them 
make use of the special qualifications which the training of the 
school has given them to go into various industrial lines that some note 
of the school seems proper in this place. The following list shows a 
few of the occupations at which graduates of this school are working 
at the present time: Architects, artificial-flower makers, cabinet- 
makers, carpenters, carriage painters, carriage trimmers, chair makers, 
colorists (photographs), decorators (glass), decorators (house), deco- 
rators (papier-maché), designers (cloth patterns), designers (mona- 
mental), designers (wall paper), designers (wood), draftsmen, dress- 
makers, engineers (civil), engineers (mechanical), engravers (metal), 
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engravers (wood), florists, illustrators (books), illustrators (news- 
papers), lithographers, manufacturers (furniture), manufacturers 
(stained glass), marble carvers, mechanics, milliners, photographers, 
printers, retouchers (photographs), painters (fresco), painters (orna- 
mental), painters (scenic), painters (sign), stonecutters, and upholsterers. 

Candidates for admission must be over 16 years of age, must bring 
a certificate of moral character, and must present a high-school 
diploma or its equivalent. Entrance examinations must be passed 
upon the following subjects: Outline from group of models; outline 
ornaments from cast; light and shade from objects. 

Tuition is free to students residing within the State and intending 
to teach drawing in the public schools. Students from other States 
who declare their intention to remain in the school until they graduate 
and after graduation to teach in the public schools of Massachusetts 
are admitted free; otherwise they must pay a fee of $50 per term. A 
fee of $5 per term for incidentals is charged. Graduates may con- 
tinue their studies for one year upon invitation of the principal. 
There are two terms in the year, one beginning in September and one 
in February. 

Diplomas are awarded to graduates of the several courses, and are 
of three kinds—a mechanical diploma, a free-hand diploma, and a 
teacher’s diploma. 

The school is under the management of the State board of education 
and a principal. It has 15 instructors, all of professional training. 

There are six classes, outlined as follows: 


CLASS A. 


ELEMENTARY DRAWING. 


Works required.—Geometric problems and perspective problems, instrumental; 
model drawing in outline; outline of group of common objects; light and shade 
drawing from a group of colored objects; details of human figure from cast; details 
of animal form from cast; details from the historic schools of ornament; botanical 
drawing in pencil, pen and ink, and with brush; water-color studies from the liy- 
ing plant and flowers; decorative rendering of the same; exercises in design. 

Examinations for adyancement.—Plane geometrical problems; perspective prob- 
lems; drawing from objects (time sketch); historic ornament and design; theory of 
model drawing. 


CLASS B.—-DRAWING, PAINTING, COMPOSITION, ARTISTIC ANATOMY, AND 
ADVANCED PERSPECTIVE. 


Works required.—Drawing from the antique figure and living model; anatomical 
details; perspective of shadows, reflection, and aerial effects; study from still life 
in oil or water color; composition; decorative design. 

Examinations for advancement.—Time sketch from the antique; time sketch in 
color from still life; original decorative composition; paper on the historic schools 
of painting; paper on advanced perspective. 
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CLASS C.—CONSTRUCTIVE ARTS AND DESIGN 


Elementary course (first term).—Orthographie projection; projection of shadows; 
elements of machine drawing; elements of building construction; examination in 
each subject. 

Advanced course (second term)—Works required.—Descriptive geometry: Illus- 
trations from lectures; intersections of solids; projection of shadows. Ship draft- 
ing and model. Architecture: Design for dwelling or public building; structural 
details of same; monograph of architecture and ornament; drawing of buildings from 
measurements; two designs in accordance with a proposition. Machine drawing: 
Screws and their application; wheels, spur and bevel gears, cams, etc.; machine- 
drawn from copy; machine drawn from measurements; details of same prepared for 
shop; shopwork, in wood and iron; forging, making, and tempering tools, ete. 

ena for adyancement.—Papers on solid geometry and shadows; exam-- 
ination of shopwork; examination on lectures, notes, and problems; examination in. 
architecture; examinations in building construction; design sketches based upon a_ 
proposition; paper on subject selected for monograph. 


CLASS D.—-MODELING, CASTING, AND DESIGN IN THE ROUND. 


Works required.—Elementary course: Ornament from the cast; study from the- 
drawing or photograph; study from the living plant; details from the antique figure; 
details from animal form. Advanced course: Head from life; original design; study 
from the living model; figure composition. Casting: Cast from nature of fruit or~ 
foliage; cast from a piece mold, sulphur mold, and gelatine mold. 

Examinations for graduation.—Time sketch in clay from ornament; time sketch i ims 
clay from the antique; time sketch in clay from life (head); design in the round>, 
paper on sculptffred ornament. 


PUBLIC SCHOOL CLASS. 


Pedagogy; teaching exercises; observations in the public schools; consideration of 
courses of study; graded illustrative work; blackboard drawing; details of supervision. 

Examinations for graduation.—Pedagogy; essay on supervision; essay on illustrative- 
work; essay on literature of art. 


SPECIAL CLASS. 


Special class in applied design.—Only students who have performed the work- 
required in classes A, B, and D, or A and C, will be eligible to enter this class. 


LECTURES. 


Lectures.—Class lectures are given each year on the history of art, on design,. 
anatomy, and perspective. A special course of lectures will be given during the first: 
term by members of the faculty. All students are required to attend them. 

There are three regular courses of instruction, made up of the work. 
in two or more of the classes above described, as follows: The first. 
course requires four years. It embraces the work of classes A and B 
and the elementary course of C and D, followed by a year in the 
public school class. The second course requires four years. It: 
embraces the work of classes A, B, and D, with normal instruction 
from the teachers of those bees "The hind course requires three 
years. It embraces the work of class A and the elementary and 
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advanced work of class C, with normal instruction from the teachers 
of those classes. Students completing the work of class A may choose 
one or more of the courses offered by the school. 

During the school year of 1899-1900 there were in the different 
classes students in number as follows: Class A, 96; class B, 80; class 
C, 15; class D, 16; public school class, 24. There were also special 
students as follows: In the elementary classes C and D, 29, and in the 
special advanced class in design, 3. This makes a total in attendance 
of 263. At the end of the above-mentioned year the number of grad- 
uates from the regular courses was 534. The annual cost of main- 
taining the school is $24,000, paid by the State. 

From sources connected with the school the following statement was 
obtained: The courses of training in this school can hardly be improved. 
They are now on a systematic basis and could be improved only in 
unimportant details. The school has resulted in general art teaching 
in the public schools and its graduates are serving as teachers of 
industrial and other drawing in public schools all over the country. 
Many of the graduates have become industrial workers and the effect 
of their education and training must have been beneficial to the indus- 
tries in which they are engaged. This latter class, as a result of their 
training, have attained higher wages, more rapid promotion, and 
steadier employment than they could have done without it. They are 
much preferred by employers of this class of workmen because of 
their more systematic education in art matters, and their superior 
knowledge has had a marked effect in raising the methods of art train- 
ing in such shops or industrial establishments as employ this class of 
labor. The school has proved eminently satisfactory and has fully 
attained the end for which it was established—the training of teachers 
of art—and has indeed gone far beyond it. 


PUBLIC EVENING DRAWING SCHOOLS, BOSTON, MASS. 


These schools were established under the provisions of a law passed 
in 1870, providing for the teaching of industrial and mechanical draw- 
ing in the public schools of cities and towns of 10,000 inhabitants or 
more, and are 5 in number. 

Class instruction begins on the third Monday of October, and con- 
tinues on Mondays, Wednesdays, and Fridays for 66 working nights. 
No person under 15 years of age is admitted. Students are admitted 
to the first year’s course without examination. 

The last week of the year’s course or term is devoted to examina- 
tions in all the classes. Each first year student who has finished the 
work in his class and passed the required examinations is entitled to 
a first year certificate. Each second year student who has finished the 
work of his class and passed the required examinations is entitled to 
a second year diploma, and each third year student who has finished 
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the work of his classand passed the required examinations is entitled 
to a third year diploma. 

There are four courses of instruction, as follows: Free-hand drawing 
and decorative design; instrumental drawing, including machine and 
architectural drawing; ship drafting; clay modeling. The total 
number of instructors is 27. 

The work done in the different classes in these schools is entirely 
industrial in character, and the students, all of whom attend volun- 
tarily, are nearly all workmen in some branch of industry. All 
of the material used by them is furnished by the city without charge. 
The average attendance in all the schools varies from 600 to 700 per 
year, sometimes slightly exceeding the larger number. The propor- 
tion of male to female students is about three to one. 

The courses of instruction follow: 


COURSE IN FREE-HAND DRAWING AND D®SIGN. 


First year.—The first year course in this department is required. The subjects for 
instruction are pictorial drawing from geometric solids and from still-life objects, 
from examples of historic ornament as an introduction to decorative design and the 
principles and practice thereof in its elementary stages, and geometric drawing as 
an important factor in decoration. 

Second year.—The second year course is elective. Thesubjects for instruction are 
the same as those in the first year, but they are presented in a more advanced form 
and with the additional ones of drawing from casts of the human figure, in detail 
and in full, and the application of decoration to various purposes. 

Third year.—The third year course is elective. The subjects chosen for instruc- 
tion are similar to those presented in the second year, with this addition, that stu- 
dents may elect for one or more of their diploma sheets drawing from life, costume 
models, in place of drawing from casts of the human figure. 

The details of the course in free-hand drawing follow: 

The first work required in this course is called ‘‘ practice work in time sketching,”’ 
and is to be done entirely by free-hand methods: First, from single solids; second, 
from simple groups of models and objects, and third, from more elaborate groups of 
the same. In selecting models and objects for the above-named exercises and for all 
following work of this kind, the teacher chooses such as will be most useful in train- 
ing the power of observation, in teaching the principles of practical perspective and 
facility in sketching from natural and manufactured objects such as can be presented 
in the class room. Throughout the above-named “practice work’’ as much atten- 
tion is given to the expression of solidity and color values through the use of shading 
as seems desirable to the instructor, but some expression of this kind is required of 
the students before they begin their certificate sheets. All time sketches are pre- 
served by the instructors until the close of the term, and are returned to the students 
at the same time as their certificate sheets. Students who have completed the work 
and passed the examinations of one term are entitled to enter the next year class 
without further examination; but all those who have not are required so to do before 
receiving such advancement. Each one is, however, credited with what he has 

ecomplished, and is allowed to finish the rest at the beginning of the following 
term, and if this be done satisfactorily and within a reasonable time he is then 
advanced to the next class. Third year students who have not earned their diplo- 
mas are also allowed to complete the course at the beginning of the following term. 
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First year free-hand certificate sheets, required.—(Students will be allowed to use 
charcoal, pencil, brush, or pen for their light and shade drawings in the free-hand 
course. ) 

1. A sheet of problems in plane geometry. 

2. A sheet of historic ornament (not less than three styles) to be drawn from the 
cast or from a flat copy to illustrate (1) radiation with repetition about a central 
point; (2) radiation without repetition; (3) vertical movement or growth; (4) hori- 
zontal movement or growth; (5) geometric or purely inventional construction. 

3. A sheet to contain a free-hand pictorial drawing from some plant or portion 
thereof, together with illustrations by the student of one or more methods of repre- 
senting the details of the plant conventionally for use in decorative design. 

4. A sheet of drawing from models and objects to be finished in light and shade. 

5. A sheet of design illustrating radiation with repetition about a central point, its 
construction and development to be based upon the top view of the plant previously 
drawn. 

6. A sheet of design for a horizontal border to be based upon the side view of the 
same plant as above. 

7. A sheet of drawing in light and shade from a group of solids. This group and 
all following groups of its kind can be made up of geometric solids, manufactured 
objects, and natural objects as the needs of the class may require, and should be used 
by the teacher not only for instruction in drawing, but also for teaching arrangement, 
composition, and the disposition of masses. 

8. A sheet of drawing in light and shade from a group of solids. Time allowed for 
its completion, two hours (one session). 

9. A sheet of design for the decoration of a given surface. This may be either 
geometric, inventional, or based upon some selected plant. 

10. A sheet of drawing in light and shade from a group of solids. 

All the designs in this course must be finished in half tint. 

Second year free-hand diploma sheets, elective.—The three electives in this course 
are as follows: 

First elective, A: Six sheets of drawing in outline and in light and shade, to consist 
of one drawing from a group of solids, one from a cast of historic ornament, and four 
drawings from casts of the human figure or some detail thereof. One of the aboye 
may be in outline only; the rest must be finished in light and shade. 

Second elective, B: Six sheets of drawing. These may be all made from groups 
of solids (still life), from casts of the human figure or details thereof, from casts of 
historic ornament, or from selections from the above, as the student, with the advice 
and consent of the instructor, may elect. 

Third elective, C: Six sheets of applied design. These may all be for surface deco- 
ration, such as walls, ceilings, fabrics, wall papers, or any painted or printed decora- 
tions, such as can be used for any desirable purpose; or they may all -be for decorations 
in relief or intaglio, such as wood or stone carving, or for ornament in stucco or 
papier-maché, etc.; or, again, they may all be for objects of various kinds, such as 
vases, jars, urns, cups and saucers, plates, etc.; again, they may all be for wrought 
or hammered iron work, for jewelry, for engraved work, or work in relief done in 
any metal. In brief, they may be for decorative work of any kind that can be prop- 
erly applied. All the designs made are to be finished in monochrome, and students 
will be allowed to elect such as will be of the greatest practical value to them 
individually. 

Third year free-hand diploma sheets, elective.—The electives for this term (three 
in number) will be the same as those for the second year with the exception that 
the. subjects chosen will be more advanced, and that drawing from life, costume 
models, may be substituted for drawing from casts of the human figure. The num- 
ber of finished sheets required will be four instead of six as in the previous year. 
All designs must be finished in monochrome. 
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COURSE IN INSTRUMENTAL DRAWING. 


First year.—All students are required to follow the course of instruction given in 
the first half of the term. The subjects are plane geometry, orthographic projec- 
tions, intersections of solids, development of surfaces and isometric projections, 
The second half of the term is elective. The students haying the choice between 
machine and architectural drawing are required to follow the course of instruction 
they may elect. 

Second year.—The first half of the term is required. The subjects are advanced 
problems in plane geometry, intersections of solids, development’ of surfaces, and 
conic sections. The second half of the term is elective. The subjects of the two 
electives are machine drawing and architectural drawing. 

Third year.—In this year the entire work is elective, and the subjects chosen are 
to be treated in a thoroughly practical way, i. e., as they would be in the office of a 
machine draftsman or in that of an architect. 

The details of the course in instrumental drawing are: 

First year.—First half of term (required): Two sheets of geometrical problems; 
two sheets of orthographic projections; one sheet of intersections and developments; 
one sheet of isometric drawing. Second half of term (elective): Elective A, machine 
drawing—a sheet of screws (conventional); five sheets of machinery details in eleva- 
tion andsection. Elective B, architectural drawing—three sheets of structural details; 
two sheets of plans of a building; one sheet of elevation of a building. 

Second year.—First half of term (required): A sheet of advanced geometric prob- 
lems; a sheet of advanced orthographic projections; a sheet of advanced intersec- 
tions and developments; a sheet of conic sections. Second half of term (elective): 
Elective A, machine drawing—a sheet of screws; a sheet of gears; a sheet of wheels 
and belts; a sheet of machine drawing. Elective B, architectural drawing—a sheet 
of structural details; a sheet of plan of two-story building; a sheet of elevation of two- 
story building; a sheet of framing plan of two-story building. 

Third year.—Instrumental drawing (elective): Four finished sheets are required 
from each student in this year’s course. Elective A, machine drawing. Elective B, 
architectural drawing. In both the above-named electives the problems to be 
worked out by the students should, so far as it is possible, be elected by them, and in 
arranging their final examinations the instructors must be governed by the students’ 
class work. 


COURSE IN SHIP DRAFTING. 


The course of instruction in this department is largely elective. In the first year 
the general methods used in the design and construction of various small craft are 
taught and illustrated. In the second year the plan, elevation, and section of a 
vessel is usually the problem to be worked out, each student having a different 
problem, according to his desire or need. In the third year more difficult problems 
of construction are given, to be also worked out in plan, elevation, and section, the 
distribution of these problems being governed partly by the choice of the students 
and partly by the instructor’s knowledge of their ability. The whole subject is 
treated in a thoroughly practical manner. 


MODELING IN CLAY. 


First year.—Required: The number of works required from each student in this 
year is six, and are—ornament in low relief modeled from a flat copy; ornament in 
relief modeled from a cast (two works); group of objects in low relief modeled from 
the round; detail from cast of human figure; original design in relief or intaglio. 

Second year.—Elective: Students in this year will be required to complete not less 
than four works. They may, with the advice of the instructor, elect the subjects of 
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these works, and their examinations (held on the last three nights of the term) will, 
as in the free-hand course, be based upon their class work. 

Third year.—Elective: Students in this year will be required to complete not less 
than three works. Their examinations will be arranged in the same way and con- 
ducted in the same manner as those for the second-year students. A head and bust 
from life may be chosen as one of the electives. 


PUBLIC EVENING DRAWING SCHOOL, LOWELL, MASS. 


This school was first opened in 1872 and has been carried on con- 
tinuously since. The need which led to the establishment of this and 
other similar schools in the State was the great lack of trained work- 
men, men with technical as well as practical knowledge, and the neces- 
sity of educating such men if the manufacturers of this country were 
not to depend upon foreigners. It has an 8-room building set apart 
for its exclusive use, and its equipment, which cost about $4,000, 
is thorough and complete. The cost of the building is not known, but 
about $40,000 would be required to replace it. The history of the 
school shows that it has in the past furnished the instruction and the 
impetus to further study which was necessary to enable its pupils to 
fill with credit important positions as teachers, draftsmen, architects, 
and designers, and it is now working more successfully than ever to 
the same end. 

This schoo! is managed by a special committee of three members of 
the city school board. The courses of instruction are as follows: 
Architectural drawing, machine drawing, free-hand drawing, model- 
ing, and practical design. The average attendance in the above courses 
for the last school year was as follows: Architectural drawing, 50; 
machine drawing, 72; free-hand drawing, 64; modeling, 47; practical 
design, 13. 

There are 20 instructors in the school; 1 artist, 3 architects, 3 
graduates of the Massachusetts Normal Art School, and the training 
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of the others is that which they have gained from the public schools as 


pupils and teachers therein. The cost of maintaining the school for 
the last school year was $4,074.50, which was paid by the city, as was 
also the cost of building and equipment. 

The courses of instruction are believed to be practically as good 
as possible. ‘The school has furnished a good supply of technically 
trained workmen, men who can both make and read plans. There is 
a constant demand for such men. The benefits resulting from the 
establishment of this school have been manifold. Many who have 
attended it are now professional men, teachers, manufacturers, etc., 
and many others are employees of the manufacturing companies 
located in Lowell. The graduates are greatly preferred by employers 
to merely shop-trained men, because they understand the theory of 
machinery, ete., and the success of the school has most decidedly led 
to the improvement of shop training in its locality, as its graduates 
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are now largely the shopowners, foremen, ete., and realize the great 
value of a thorough training. Higher wages, steadier employment, 
and more rapid promotion have undoubtedly accrued to the graduates 
of this school, as a result of their better preparation for work. In all 
the industries of this locality in which a training such as this school 
gives can be utilized, the school graduates can get work at their trades 
without going through a period of apprenticeship. 

This school has been largely instrumental in developing a new 
industry, namely, that of manufacturing woolen and worsted machin- 
ery. Some years ago the Lowell machine shop started this industry, 
previously unknown in the United States, and it is universally 
admitted that this departure and venture would have been a failure 
but for the fact that it found among its employees men who had been 
trained in this school, and who were, on that account, able to take 
hold and direct the building of the new class of machinery. 

The labor unions, as such, have never aided this school nor have 
they opposed it, but many members of the unions have attended the 
school. 


EVENING DRAWING SCHOOL, AMERICAN STEEL AND WIRE 
COMPANY, WORCESTER, MASS: 


This school was established in 1892 by the American Steel and Wire 
Company at its works in Worcester, Mass. (formerly the wire mills 
of Washburn & Moen), because of the fact that it had become difficult 
to find competent mechanics, and it was realized that something must 
be done to educate mechanics so that they would be better able to do 
their work. The school has 1 instructor, a graduate of the Massa- 
chusetts Institute of Technology, and the chief draftsman of the South 
Works of the above-named company in Worcester, Mass. 

Courses of instruction are given in free-hand drawing, mechanical 
drawing, architectural drawing, and mathematics. At the time this 
information was obtained, in 1900, there were 35 students in attendance, 
all workmen in the mills of the company, and about 70 had attended 
the school regularly through the regular course of four years’ work. 
The school is held in one of the buildings of the company, and its 
equipment, consisting principally of drawing tables, materials, ete., 
cost but little. The annual cost of maintaining the school is about 
$500, the funds being furnished by the company. Considered as : 
drawing school, its courses could hardly be improved. It has raised 
the general intelligence of those who attended, and in a number of 
instances has been the cause of the elevation of ordinary workmen to 
foremen. Labor unions have not opposed it, and most of those who 
attend its courses are labor-union men. Higher wages, steadier 
employment, and more rapid promotion have accrued to preedically 
all who have taken the full courses in the school, and they are greatly 
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preferred to the general run of the workmen as being much more 
capable. To some extent this school has led to the improvement of ordi- 
nary shop training in this locality. Noman, no matter what school 
training he may have had, can in this community commence work at 
his trade without undergoing a period of apprenticeship or a proba- 
tionary period. This school has proved very satisfactory, and has 
fully attained the end of providing a sufficient supply of skilled 
mechanics for the demand and need of these works, for which purpose 
it was established. 


WILMINGTON INSTITUTE DRAFTING SCHOOL, WILMINGTON, DEL. 


This school was established in Wilmington, Del., in 1884. The pri- 
mary object in organizing the school was to afford a suitable place 
where the apprentices who were employed in the manufacturing estab- 
lishments during the day might devote their evenings to learning 
mechanical drawing, a knowledge of which was deemed essential in 
the local industries. The enthusiasm from the start, however, was 
such that it was found necessary to open the school to journeymen 
mechanics also. The need for a school of this kind was long apparent 
to those engaged in the industries of the city, since proper instruction 
could not well be given in the shops. The leading manufacturers, 
therefore, gladly contributed the funds necessary to establish and 
equip the school, and have always contributed liberally toward its sup- 
port. The charge for tuition is $2 per year to apprentices and $3 to 
journeymen employed in local industries. 

The school year opens the latter part of October, and evening ses- 
sions are held twice each week thereafter until 24 lessons have been 
completed. This comprises the yearly period of instruction. The 
full course requires three years. The first and second year courses 
include elementary and advanced work in mechanical drawing, and in 
the third year special attention is given to the requirements of the 
particular industry in which the students are employed, such as ship 
and car building, engine construction, ete. 

The management is exercised by a board of directors. There are 
3 instructors, all of whom have had both professional and practical 
training. During the past year there were 49 pupils in the first-year 
class, 22 in the second-year class, and 9 in the third-year class. The 
number of graduates, or those completing the full course, is 249. The 
rooms occupied by the school are provided free of cost by the Wil- 
mington Institute Free Library Association, and the equipment, which 
is valued at $1,000, was donated by some of the leading manufacturers 
of the city. The school is maintained partly by tuition fees and the 
balance is contributed by local manufacturers. 

Regarding the present courses of training and study, it is said that 
they are the result of several experiments to find something adapted to 
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the particular class of pupils that the school aims to reach, and are con- 
sidered adequate for the purpose. So far as the benefits accruing from 
the establishment of this school are concerned, it is stated that the 
local manufacturers feel that the school has rendered valuable aid to 
the industries. It has helped to provide them with a better and more 
intelligent class of mechanics, and has exerted a strong influence toward 
the betterment of shop training and the general improvement of the 
workmen. Students other than shop apprentices and ‘mechanics who 
study for the purpose of taking up mechanical drawing as a trade 
must also acquire a practical knowledge of shop work before they are 
considered proficient. Shop apprentices and mechanics who complete 
the full course are said to be better qualified than the ordinary work- 
men without similar training, and therefore are preferred by employ- 
ers. The school has proved eminently satisfactory and has fully 
attained the end for which it was established. 


INDUSTRIAL SCHOOLS IN THE SOUTH FOR THE COLORED 
RACE. 


The industrial schools which have been established throughout the 
South for the education of the colored race have been of a special 
character because of the peculiar needs of the race and of the region. 
It has been generally recognized by the leaders in the educational 
work that the only possible avenue of development for the colored 
race in the South lies through agriculture and the handicrafts. This 
has been repeatedly insisted upon in addresses before his students and 
in public by Mr. Booker Washington, a disciple of the Hampton School 
and the president of Tuskegee Institute, one of the foremost schools 
in the work, and this idea has been adopted and put in practice as the 
foundation principle of nearly all schools for the colored race in the 
South. Many schools offer training in a variety of the common handi- 
crafts and in agriculture, for boys, and in dressmaking and millinery, 
in all kinds of housework, and in the lighter tasks of horticulture and 
agriculture, for girls. The variety of courses depends to a large 
extent on the number of students and the resources of the institution. 

The instruction in most of these schools is not confined to the ordi- 
nary subjects in such institutions, but comprehends as well careful 
training for character and conduct in all the relations of life, little as 
well as big. The dignity of labor, the nobility of service is a cardinal 
principle in the teaching. The expenses of attendance are small and 
frequently tuition can be obtained free of charge. The cost of board 
is very low—from $6 to $9 per month, and eyen this charge can in 
many instances be met by work in the school. For nearly all the 
schools do a good deal of work in the trades for themselves and for the 
surrounding country, and the school farm is usually made to supply the 
school table. This carrying on productive work at the trade while 
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learning the trade to pay the expenses of the schooling is a character- 
istic feature of these schools. Even though not necessary to pay the 
expenses of the pupils, a certain amount of labor is required in most 
of the schools. 


CALHOUN COLORED SCHOOL, CALHOUN, ALA. 


This institution is an academic and industrial school and was incor- 
porated in January, 1892. The special need leading to its establish- 
ment was the lack of opportunities for education in industrial and 
other lines of the colored children in this part of the State (Lowndes 
County). The school appears to have been started largely through 
the efforts of two ladies, Miss Charlotte R. Thorn, now one of its 
principals, and Mabel W. Dillingham. An appeal sent out by them 
under date of August 1, 1891, setting forth their plans and needs, met 
with sufficient response to pay for the building of a schoolhouse, a 
teachers’ home, the furnishing of both buildings, 10 acres of land, and 
the expenses of transacting the business of the school for the first 
year, and upon this as a foundation the school was started. In all the 
school work the effort is to prepare the pupils for living in Lowndes 
County, and the industrial work is therefore now in the nature of 
manual training, a part of a general education, rather than an attempt 
to teach trades; nevertheless its result has really been to teach quite 
thoroughly certain simple occupations. 

The following courses of industrial training are given: Carpentry, 
sewing, cooking, and laundry work. The general management is in 
the hands of the faculty. In the opinion of the officers of the school, 
the courses of training, etc., are capable of being improved and are 
constantly improving. The aim has been to start at the foundation 
and advance with the people of the locality and to try to make the 
industrial courses fit their needs. The effect of the school has already 
been to improve the only industry of the locality, farming, to raise 
the home life and moral tone of the people, and to cause them to build 
better homes than they formerly did. Labor unionism being unknown 
in this section, the school is not affected by it in any way. All but 
four of the graduates are continuing their education in other institu- 
tions. None are following their trades at present, but are trying to 
further perfect themselves. This school has proved satisfactory and 
is attaining the end for which it was established. 

The number of its instructors is 18, of-whom 5 are instructors in 
industrial lines. Their training is academic, trade school, and practi- 
cal in shops. The number of students during the last year was 176 
and the total number of graduates 23, Many students are not gradu- 
ated. The cost of the buildings and equipment was about $27,000, and 
the cost of maintaining the school during the last academic year was 
$19,000. The funds for maintaining the school are received from 
donations, tuitions, and fees. 
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STATE NORMAL SCHOOL FOR COLORED STUDENTS, MONTGOMERY, 
ALA. 


This institution was originally established at Marion, Perry County, 
Ala., as the Lincoln Normal University, by an act of the legislature 
passed in 1873, and was organized, with two teachers, in the following 
year. It was the first, and for some years the only, school in the South 
supported by a State for the higher education of the colored race, and 
the need of this education was the cause of its establishment. In 1889 
it was removed to Montgomery, and was reopened there under its 
present name. It is both a normal school for the education of pragti- 
eal teachers and an industrial school. Its primary purpose is, how- 
ever, the education of teachers, and most of its graduates are engaged 
in this profession. It does, however, teach certain trades, and for this 
reason has been included in this report. Rules and regulations are 
few, and the discipline aims at developing the moral principles, 
improving the manners, and forming the habits of the pupils. The 
principles of honor and truth are appealed to as the great regulators 
of conduct, and everyone is trusted as long as he is found worthy. 
The important habits of punctuality, regularity, and precision are cul- 
tivated by the arrangements and requisitions of the school. The 
industrial courses are as follows: Carpentry and cabinetmaking, black- 
smithing, wagon and carriage building, printing, sewing, dressmaking, 
fancy needlework, cooking. 

The general management of the school is by the president and fac- 
ulty. There are 20 instructors in all, 9 of them being for the indus- 
trial courses, whose training was obtained in some cases by courses of 
instruction in recognized educational institutions and in others from 
practical work. The total attendance of pupils for the year 1898-99 
was, males, 326; females, 539; total, 865, and the number of graduates 
is 175. It is impossible to separate the students and the graduates 
in the industrial courses from these figures. The school is maintained 
by money appropriated by the State legislature and from fees of the 
students. No tuition is paid by the pupils, but an admission fee of 
$2 is charged upon enrollment. 

Statements as follows were made by officers of the institution: ‘‘ The 
courses of training and study could be improved by making them 
more thorough and increasing their number. But few of our graduates 
engage in business in the locality of the school, so that it can not be 
said that the industries of the locality have been benefited by the estab- 
lishment of the school, though some who are carpenters have settled 
near the school, and they do good work according to modern methods. 
Most of the graduates go to distant homes or seek new fields in other 
States. The school has greatly benefited the people of the locality by 
raising their intelligence and promoting their educational and social 
development. Labor unions do not obtain here nor affect us In any 


984 REPORT OF THE COMMISSIONER OF LABOR. 


way. No effect has been produced in this locality by the school in 
developing new industries, reviving extinct or revolutionizing old 
ones. Our graduates are preferred by employers of labor because 
they can intelligently direct labor as well as do better work than those 
who have shop training only. A graduate of our school can work at 
his trade without having to undergo a period of apprenticeship. This 
is especially true of the girls. The school has proved very satisfac- 
tory, and has attained the principal end for which it was established.” 


SNOWHILL INDUSTRIAL INSTITUTE, SNOWHILL, ALA. 


This school was established by William J. Edwards, who graduated 
from Tuskegee in 1893. It has already over 300 pupils and employs 


12 teachers, all of them graduates of Tuskegee. Nine industries are | 


taught, special attention being given to farming. 


TUSKEGEE NORMAL AND INDUSTRIAL INSTITUTE, TUSKEGEE, 
ALA. 


This institution, for the training of colored young men and women, 
was established by an act of the Alabama legislature, appropriating 
$2,000, in 1880. Itwas opened July 4, 1881, ina rented shanty church, 
with 30 pupils and with but 1 teacher. The special need that led to 
the establishment of the school was the necessity of training the 
colored youth, especially in industrial lines. At the time of the estab- 
lishment of the school there were some institutions where young col- 
ored men and women could receive literary training, while those in 
which they could learn trades in addition were, and still are, but few. 
It is the aim of this school to supply, as far as it can, trained workers 
for the many communities throughout the South where men and 
women educated in industrial trades are needed. While the teaching 
is not confined to the trades and the constant aim of the management 
is to correlate the literary and industrial training, so that it will not 
be possible to secure the one without the other, yet the industrial 
training amounts to far more than manual training, as a number of 
trades are thoroughly taught. 

In 1883 the legislature of Alabama increased the annual appropria- 
tion for the school to $3,000, and in 1893 the institution was incor- 
porated under its present name. During the first session of the school 
the present location, consisting at that time of 100 acres, with three 
small buildings thereon, was paid for by Northern friends. 

Additional buildings have constantly been added as friends have 
been found willing to provide them, and there are now forty-eight 
buildings belonging to the school, all except three erected by the labor 
of the students. It has acquired in all 2,500 acres of land, exclusive 
of 25,000 acres of mineral land granted by the Federal Congress, in 
January, 1899, for endowment purposes. Six hundred head of live 
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stock—horses, mules, cows, hogs, and sheep—-are on its various farms; 
and fifty vehicles—wagons, carriages, and buggies—constitute the 
rolling stock of the institution. One hundred and sixty-three thousand 
dollars received from bequests and gifts, and $125,000, the probable 
proceeds from the sale of the Federal land grant, will constitute a 
permanent endowment fund. Among the buildings are the Slater- 
Armstrong Memorial Trades Building, which is occupied by the trades 
division for young men, the Slater-Armstrong Memorial Agricultural 
Building, where practical agriculture is taught, and the Girls’ Indus- 
trial Building, the home of the industries for girls. The total number 
of students enrolled during the year 1899-1900 was 1,231, of whom 
872 were males and 359 were females. Of these, 148 withdrew, leaving 
an average attendance of 1,083, divided between the United States and 
foreign countries as follows: Africa, 1; United States, 1,072; West 
Indies, 10. 

Of these students, 619 took the trade education provided by the insti- 
tution during the last year. The total number of instructors is 75, 
all colored. Thirty-six of this number confine their teaching to the 
trades. Their education was obtained in collegiate institutions, tech- 
nological and trade schools, and at active practical work at different 
trades. A large proportion of the students who have attended the 
institution have failed of graduation, and the actual number who have 
graduated is 321. Of these, 174 have received certificates of proficiency 
from the industrial departments of the school. 

The cost of the buildings and equipment of this school can not be 
exactly stated, but the present valuation of the same may be placed at 
over $300,000. The annual cost of maintaining the institution is about 
$76,000. The income of the school comes from the endowment fund, 
appropriations by the State, donations from churches and individuals, 
and from fees paid by the students. In addition to its annual appro- 
priation of $3,000, the State now allows the school $1,500 a year for 
the support of an agricultural experiment station, the work of which 
is carried on by the school’s agricultural department. 

Everyone applying to be received as a student is first examined and, 
if accepted, is registered and assigned to room, academic class, and 
industrial trade. Industrial trades are assigned, as nearly as possible, 
in accordance with the desires of the students. In so assigning a trade 
the student’s natural ability, intelligence to grasp it, and physical 
ability to perform the duties required are all considered. Students are 
expected to enter promptly at the beginning of the session and to 
remain until the close. In order to enter the school the student must 
read and write, and understand addition, subtraction, multiplication, 
and division. 

There are two schools maintained covering the same course—the day 
schooland the nightschool. The day school is intended for those students 
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who pay for their board, study in the day, and have six workdays 
during the month—one day in each week and every other Saturday. 
Students are required to work on these days. No student under 14 
years of age is admitted on any terms, and good moral character and 
a good physique are essential. The night school is designed for young 
men and young women who desire to educate themselves, but are too 
poor to pay even the small charge made in the day school. Require- 
ments for admission to the night school are the same as the day school, 

xcept that no student is admitted who is under 16 years of age or 
who is physically unable to perform an adult’s labor. Fully one-half 
of the students are obliged to attend the night school for the first one 
or two years, and work during the day, in order to obtain money 
with which to complete the course. Students who are able to attend 
the day school are not admitted to the night school. 

There is no charge for tuition. Expenses are an entrance fee of 
$1.50, and board, including furnished room, laundry, lights, fuel, ete., 
$8 per month. Students are given an opportunity to work out $2 
or $3 per month, thus leaving only $5 or $6 to be paid incash. The rate 
. of wages depends upon the amount of work a student can perform and 
the cash value of the same. Students having no previous knowledge 
of the trade at which they work are allowed to work out their board 
bill during the first six months, and as their work becomes valuable to 
the department their wages are increased proportionately. No stu- 
dent is paid more than $12 per month in excess of his board. No stu- 
dent (except those who work at Marshall Farm) is paid in cash for his 
labor; what he earns goes to his credit in the treasury, to be used for 
his expenses after entering the day school. Those students who work 
at Marshall Farm are allowed to draw $2 per month in cash. Students 
in other departments are, in special cases, allowed to draw on their 
accounts by orders for clothing, books, ete. All students are required 
to supply themselves with books at the beginning of the year. 

The institute has adopted a uniform dress and hat, with which each 
girl is expected to provide herself within a reasonable length of time 
after entering school. , 

The institute has also adopted a neat, dark-blue uniform suit for the 
young men, which is furnished by the tailoring department at the bare 
cost of material and manufacture. The cost is about $8. All male 
students must provide themselves with this uniform and also the regu- 
lation eap, which costs $1. 

The rules are as follows: Each student is required to havea Bible 
and must come provided with table napkins. Regular babits of rest 
and recreation are required. No student is allowed to leave the grounds 
without permission, and no young woman can leave the grounds at all 
unless accompanied by one of the female teachers. Male students when 
permitted to leave the grounds must wear the regulation cap. All 
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students must hathe twice a’week. The use of intoxicating drinks and 
tobacco is forbidden, as are also dice playing and card playing. Stu- 
dents are not permitted, while in school, to take part in any political 
mass meeting or conyention. Students are liable to be dropped for 
inability to master the studies, irregularity of attendance, or for any 
failure to comply with the regulations of the school after due notice. 
The demerit system has been adopted by the school as the principal 
method of discipline for misconduct, 33$ demerit marks. constituting 
a ‘‘ warning,” and upon receiving three warnings a student is liable 
to suspension or expulsion, according as the executive council may 
determine. 

All nonresident students are expected to board at the school, unless 
there is some good reason for a contrary arrangement. Students will 
not be registered for a shorter period than one month; those who leave 
before the end of the month are charged for a full month’s board. 
When students desire to leave the school they are required to have 
their parents or guardians write directly to the principal for permis- 
sion todo so. Students who sign a contract to work a specified time 
at some trade or other work must be released from their contract 
before an application for an excuse from school will be considered. 
Any student leaying without a written excuse will not be allowed to 
return, and students under contract will not only be dismissed but will . 
forfeit. whatever cash there may be to their credit in the treasury. 
Students must settle their accounts before leaving school. 

All students must supply themselves with books at the begimning of 
the year. They must be paid for in cash. Students are not allowed 
to retain firearms in their possession. The commandant of cadets will 
retain and give receipts for any brought. Low or profane language 
will subject a student to severe discipline. Students are liable to fine, 
reprimand, confinement, or other punishment. Letter writing is sub- 
ject to regulation, and all mail and express packages are inspected and 
contents noted. Wardrobes and rooms of students are subject to 
inspection and regulation, at all times, by proper officers. Students 
are required to be present at the daily devotional exercises and to 
attend Sabbath school and church services on Sunday. 

The course of study is arranged for four years—preparatory, junior, 
middle, and senior; but as many of the students come with little or no 
preparation, the preparatory grade has been divided into three classes, - 
A, B, and C, and the middle grade into two classes, A and B. 

In the lowest class, the C preparatory, the instruction covers arith- 
metic as farascommon fractions, grammar, geography as far asthe study 
of the United States, reading, spelling, music, anddrawing. The Band 
A classes continue the work in the same branches. In the junior year 
the pupils continue arithmetic to interest, and United States history is 


begun. 
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In the B middle class the pupils finish arithmetic and begin algebra, 
finish history and take up civics, and add also physiology. Those in the 
A grade finish algebra and begin geometry, and take up also book- 
keeping, geology, physics, and chemistry. 

The studies of the senior year are, in the normal course, psychology, 
rhetoric, English and American classics, ethics, pedagogy, and a review 
of the English studies of the previous year. In the trade courses the 
seniors take advanced chemistry, mechanical drawing, geometry, 
physics, and the trade work. 

The agricultural and trade work is carried on in connection with the 
four-years’ course in the academic department. Instruction and train- 
ing are given in 30 trades, the special purpose being to teach those 
most likely to be of use throughout the South. The outline followed 
in the training in the agricultural and trade work is reproduced 
herewith: 


AGRICULTURAL COURSES FOR YOUNG MEN. 


First Yrar.—Faill term: English language. Live stock—ineludes history, devel- 
opment, characteristics, standard points, utility, features of resemblance and differ- 
ence, adaptability to climatic conditions, lessons on judging, care, selection, and 
management of each of the leading breeds of horses and sheep; same with reference 
to cattle and hogs, instead of horses and sheep. Market gardening. Horticulture. 

Winter term: Economic entomology. Practical agriculture—includes climate, man- 
agement of manures, cultivation, economic division of farm work, planting, ete. 
Botany. Dairying. Market gardening. Live stock. 

Spring term: Bacteriology and vegetable physiology. Laboratory practice. Prac- 
tical agriculture—includes growth of crops, rotations, minerals in plant economy, 
harvesting, ensilage, irrigation, sewage, pastures, fields, observations, ete. English. 
Live stock. Horticulture. Dairying. Market gardening. 

Seconp Yrar.—Fall term: Botany, cryptogamic. Laboratory practice. Practical 
agriculture. Agricultural chemistry. Horticulture. Stock breeding—includes 
breeding as an art, heredity, atavism and reversion, laws of correlation, variation and 
fecundity, influence of parents and previous breeding, sex, pedigree, form, selection, 
period of gestation. Dairying. Seeds and grasses—include a comprehensive study 
in the laboratory of a large number of native, as well as introduced, forage plants, 
with reference to their identification, and to familiarize the student with the more 
common weed, seed of which form the basis of adulteration in our forage crops. 
Market gardening. 

Winter term: Applied botany. Laboratory practice. Live stock. Botany and 
bacteriology. Practical agriculture. Dairying. Horticulture. Practical agriculture. 
Farm drainage—includes practical effect of drainage, lands needing drainage, pre- 
liminary and topographical survey, involving the different problems of drainage 
engineering, map drawing, calculating depths of drains and capacity of pipes, laying 
and preserving drains intact. 

Spring term: Bacteriology of milk. Practical agriculture. Agricultural chemistry. 
Laboratory practice. Horticulture. Vegetable pathology. Dairying. Animal 
nutrition. Market gardening. Live stock. 


AGRICULTURAL COURSES FOR YOUNG WOMEN. 


First YEAR.—Fall term: Dairying: The home dairy is first taken up and a clear 
knowledge of the following points obtained: Kind, use, and care of utensils, gravity 
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creaming. A study of stone, wooden, and tin churns, ripening of cream, churning, 
working and salting butter, preparation and marketing of same. Feeding and care 
of dairy cows. 

Poultry raising: A working knowledge of the following points is here required: 
The economic value of poultry on the farm, pure and mixed breeds, plain poultry- 
house construction, making of yards, nests, and runs. 

Horticulture: Instruction is given as to the importance of an orchard and small 
fruits, varieties best suited, particular locality, selection and preparation of ground, 
setting, trimming, extermination of borers, lice, scull, ete., especial stress being laid 
upon the quality and quantity of peaches, pears, apples, plums, figs, grapes, and 
strawberries that should be planted in a home orchard. 

Floriculture and landscape gardening: A study of our common dooryards, the lay- 
ing out and beautifying of same, ete., is required. The kinds, care, and use of tools 
used in floriculture and landscape gardening. Trimming and shaping of beds and 
. borders, and the general care of shrubbery and flowers. The gathering and saving 
of seed. Special treatment of rose bushes and shrubbery. 

Market gardening: Much stress is here laid upon the management of the home 
garden, its value to the home, selection and preparation of ground; kinds, care, and 
use of tools; planting, gardening, and marketing of fall vegetables; gathering of 
seeds; drying pumpkins, cushaw, okra, and fruits. 

Live stock: Study is limited wholly to ordinary farm animals; the number and 
kind needed; how, when, and what to feed; characteristics and utility of the various 
animals. 

Winter term: Dairying: The commercial dairy is the subject of study, and the fol- 
lowing points emphasized: Use of separators, of which the school has two leading 
styles; churns; feeding and care of the dairy herd; breeds of dairy cattle and their 
selection; butter making, packing, salting, and preparing for market. 

Poultry raising: Special study of breeding and feeding; when, how, and what 
kind of eggs and the breed of fowls to set; the period of incubation; poultry book- 
keeping; saving of eggs for market; an introductory study of young chickens. 

Floriculture and landscape gardening: Trimming of beds and borders; mulching, 
tying, wrapping, and preparation of plants for the winter; winter decoration of 
grounds; the decorative value of native shrubbery; a study of window plants; their 
value in the home, halls, and public buildings; their economic value, ete. 

Market gardening: The selection of grounds and making of hotbeds, cold frames, 
etc., planting and managing of same; the raising of winter vegetables, marketing. 

Spring term: Dairying: Milking; a study of pastures, how to destroy lice and other 
parasites, the care of calves, the utilization of waste in the dairy; laboratory work. 

Poultry raising: A more advanced study of young poultry; brooders; sanitation 
of the house, runs, and of all the apparatus; egg testing, moulting and its effect upon 
different breeds. 

Horticulture: Spring planting, trimming, budding, grafting, spraying; care of 
grape vines; the wire and post system of supports; spring layering and cuttings. 

Floriculture and landscape gardening: Renewing of beds and borders, seed sow- 
ing, special study of propagation by layers, cuttings. division of roots, bulbs, etc.; 
kinds and uses of fertilizers for this special season. 

Market gardening: Preparation of ground, what and how to plant, special stress 
being laid upon the production of early vegetables for the home and market, Repro- 
duction of plants by seeds and by division of numbers; water, and its office in plant 
economy. ; 

Live stock: Includes the history, development, characteristics, standard points, 
utility, adaptability to climatic conditions; lessons on judging, care, selection and. 
management of the leading breeds of horses, sheep and hogs. 
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Snconp Ywar.—Vall term: Dairying: A more comprehensive study of milk and 
its constituents, weeds and their harmful effects upon dairy products, general sami- 
tation of dairy barns, the drawing of plans, ete. 

Poultry raising: Insecticides, how to make, when and how much to use; diseases 
of fowls and their treatment. A study of foods and their adaptability to different 
breeds, special study of turkeys and guineas. 

Horticulture: Root and stem grafting with active and dormant bads; formation 
of trunk and top starch and its relation to the hardiness of fruits and shrubs; botany 
of the orchard; entomology; bookkeeping. 

Floriculture and landscape gardening: Systematic botany, bouquet making, har- 
mony of color, form and size of flowers, laying out of private and public grounds, 
roads, parks, walks, and streets; entomology of the flower garden. 

Market gardening: Botany of the field and garden, physical analysis of soils, and 
the improvement of clay and sandy soils; the depletion of plant food and its replace- 
ment by direct and indirect fertilizers; the source of carbon, nitrogen and oxygen; 
draining. 

Live stock: How to hitch and wnhitch horses, the care of vehicles and harness, 
how to drive, the names of common diseases and treatment of sick animals; swine 
for profit. 

Winter term: Dairying: The weighing and recording of milk in a commercial dairy; 
the Babcock and other methods of testing milk; composition of cheese and its value 
as a food. 

Poultry raising: Composition of the animal body; a special study of ducks and 
geese; brooders, ponds, runs, etc.; by-products and their value. 

Horticulture: Forestry, botany (cryptogamic), and systematic nut culture; preser- 
vation of timber; the economic value of different woods; the relation of forests to 
climate, water supply, floods, and erosion. 

Floriculture and landscape gardening: A more advanced study in the harmony of 
arrangement, planting, etc.; plain designing, with native material only, special stress 
being laid upon decorations most suitable for funerals, carnivals, the making of 
bouquets for same, and all kinds of public and private gatherings; bee culture; prepa- 
ration of hives for the winter, feeding, ete. 

Market gardening: A study of the life history of insects; injuries to stored grain, 
pease, beans, meal, flour, dried fruits; botany of the greenhouse, cold frame, and hot- 
beds; the use of thermometers; a study of markets; library work. 

Spring term: Dairying: Cottage and Cheddar cheese making; scoring of butter; 
bacteriology of milk, butter, and cheese; judging of dairy animals by the score-card 
method; diseases of cows and their treatment; analysis of food stuffs. 

Poultry raising: Physical and chemical study of foods, library work, fancy breeds, 
what and how to exhibit, the history and development of the industry, heredity and 
the effects of inbreeding. 

Horticulture: Origin of new varieties by cross fertilization; hybrids, sports, 
atavisms, and reversion; correlation between plants and animals; rejuvenating by 
pruning, grafting, and scraping the bark; special diseases of both trees and fruit and 
their treatment; knot growth, blight, gum excrescences, and frost injuries; drying, 
preserving, making fruit sirups, ete. 

Floriculture and landscape gardening: Special designing in cultivated flowers, 
origin of new species; bees and their relation to the forest and garden; the hiving of 
bees and after management; a study of honey-producing plants; the economic value 
ot the honey. 

Market gardening: Relation of crops, geology of the garden, agricultural chemistry, 
good roads and their relation to the success and value of the farm, mineralogy, and 
useful birds and insects. 
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DAIRYING. 


Frest yrar.—Aside from the scientific work in the dairy, each student is required 
to master the following points: The cleaning and ventilating of dairy barns, six weeks; 
grooming and bedding of cows, milking and recording the same, six weeks; feeding 
and care of both cows and calves, eight weeks; destruction of ticks, lice, ete., eight 
weeks; pasturing, six weeks. 

Seconp yEAR.—Individual study of different breeds in the dairy herd, eight weeks; 
breeding and feeding, eight weeks; treatment when sick, four weeks; special study 
of cooked and uncooked foods, eight weeks; dairy possibilities of the State, six weeks; 
dairy barns and cooperative dairies. P 


MARKET GARDENING. 


Special stress is laic upon this important line of work. 

First YEAR.—Kinds and care of tools, plowing, spading, and preparation of seed 
beds, six weeks; construction and care of hotbeds, six weeks; planting and trans- 
planting, twenty weeks; intensive cultivation, eight weeks. 

SECOND YEAR.—Growing vegetables in winter, twenty weeks; care and preparation 
of vegetables for market, twelve weeks; preservation of root crops and cold storage, 
eight weeks. 7 

PRACTICAL AGRICULTURE. 


In connection with the sciences relative to agriculture, the student must master 
the following points, under a competent instructor: 

Kinds, care, and uses of tools and instruments, ten weeks; preparation of sandy, 
loamy, clayey, and peaty soils, five weeks; testing seeds, time and depth of planting, 
six weeks; transplanting by hand and other methods, cultivation, six weeks; destruc- 
tion of insects and fungus, diseases, use of improved machinery; fence building, har- 
vesting, housing and rotation of crops, five weeks. 


STOCK RAISING. 


First yrar.—Practical instruction will be given along the following lines: (See 
Live stock, fall term, first year of agricultural courses for young men) twelve weeks; 
feeding, breeding, grooming, and treatment while sick, sixteen weeks; harness, kinds, 
care, and use, eight weeks. 

Sreconp yrEar.—Instruction in stock breeding, sixteen weeks; vehicles, kinds, care, 
and use, eight weeks; butchering, twelye weeks, which includes a study of beef, 
mutton, and pork breeds especially adapted to the South; cutting and preparing 
for market. 

BEE CULTURE. 


Bee culture has been begun with marked success, and it is hoped it will soon 
prove profitable as well as instructive. The climate of Alabama is very favorable 
for this industry. An apiary of nearly one hundred colonies has already been 
collected. 

HORTICULTURE. 


All students of the agricultural department are required to acquaint themselves 
thoroughly upon the following points: 

Frrest ypAr.—Kinds, care, and uses of tools, six weeks. The importance of fruit 
culture, six weeks. Special attention is given to the following fruits: Apples, pears, 
quinces, figs, grapes, plums, peaches, cherries, strawberries, gooseberries, blackber- 
ries, ete., fourteen weeks. Deciduous, evergreen, and ornamental trees, and their 
importance. Special attention is given to the decorative value of native shrubbery, 


fourteen weeks. 
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SEcoNnp YEAR.—Laying off parks and private grounds, walks, and streets, and pruning, 
twelve weeks. Landscape gardening and forestry, twelve weeks. Budding, grafting, 
layering, inarching, cross fertilization, hybrids, sports, and special direction for 
growing decorative plants, ete., sixteen weeks. Library work includes the classifi- 
cation of a library, the making of digests and abstracts from important books, bul- 
letins, and papers. 


FREE-HAND DRAWING. 


Free-hand drawing is conducted under the direction. of the academic department, 
and is designed to prepare students for work in architectural and mechanical draw- 
ing. The course in free-hand drawing is as follows: > 

First year.—Color in detail. Type forms in detail. Wholes; molding. Parts 
and relations. expression by drawing. Dictation exercises. Geometric figures rep- 
resenting surfaces. Drill in molding, dissections, and practical drawing. Arrange- 
ment. Copies of historical frets. Original work. Repetition and alteration 
illustrated. 

Seconp YEAR.-—Color work continued. Type forms in detail, with definitions. 
Teach construction, by drawing, by oral or written speech. Wholes with similar 
objects. Drill work in sketching; free use of pencil. Parts and relations of surfaces, 
edges, etc. Drill and practical work. Arrangement. 

THIRD yEAR.—Advanced work. Subjects taken: Measurement; judging distances; 
geometry; type solids in detail; projection; foreshortening; development; shapes 
of faces; combinations of faces; model and object drawing; illustrated sketching; 
effect of distance; pictorial drawing; foreshortening and convergence; color; historic 
ornament; frets and borders; modified bilateral units; conventionalization of plant 
forms; structural botany; sketching; drawing of plant forms, leaves a specialty; 
application of all with practical work. 


CARPENTRY. 


The carpenter shop at present adjoins the sawmill, but is soon to be moved into 
the Trades Building. It is a one-story frame building, 90 by 43 feet. The motor 
power for the machinery is furnished by one 40-horsepower engine. This depart- 
ment is divided into two divisions—one for carpentry, the other for woodworking 
machinery. The equipment of the carpenter shop consists of 14 workbenches, 32 
inches high, 10 feet long, and 3 feet wide. Each bench has on either side three 
locked drawers and one closet for tools and unfinished work. 

The apprentice is supplied with tools as follows: One jack plane, 1 fore plane, 1 
smoothing plane, 1 hammer, 1 hatchet, 1 screw-driver, 1 nail set, 1 brace, 1 hand- 
saw, | framing square, | try-square, 1 gauge, 1 level, 1 pocket rule, 1 draw knife, 1 pair 
of dividers. A tool room, located in one corner of the building, is supplied with a 
good variety of tools, adapted to every possible need of a woodworking establish- 
ment. The tools are bits, block planes, jointers, bevels, adzes, chisels, rasps, files, 
clamps, oilstones, oil cans, ripsaws, gauges, plumb bobs, hand screws, spoke- 
shaves, ete. 

In the department of woodworking machinery there are 1 handsaw, complete 
with wrenches and brazing apparatus; 1 automatic setting machine, with five-vise 
and wheel; 1 friezing or shaping machine, with friction foot reverse; 1 improved saw 
bench, with adjustable fence; 1 double-end wood lathe, with sockets; single and 
double trees; centers, face plate, screw check, floor stand and adjustable stand, etc., 
1 8-inch, double lathe complete with stones, and a small combination woodworker, 
complete. 

The following course is laid out to suit those who have six practice days in each 
week: 

Frrsr ypar.—Names and uses of tools, sharpening and setting for use; working 
out pieces of timber to various gauges and lengths, straightening, squaring, beveling; 
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forming angles by halving pieces together, as applied in framing; plain doyetailing, 
as applied in framing; sketching and making plain brackets; lectures on general 
topics; study and construction of the 16 problems in carpentry, from 1 to 5, inclusive; 
observation lessons. 

SeconD YEAR.—Framing; inspection of brickwork; straightening, squaring, and 
plumbing; bracing, tying, and bridging; sizing studs, joists, ete.; formation of cor- 
nices; setting window frames; shingling and flooring; rafter cutting; weather- 
boarding and boxing; lectures and supplementary studies; study of the 16 problems 
in carpentry, from 6 to 11; selection of building sites and examination of building 
soils, ete. The course of study for woodworking machinery begins during the sec- 
ond year, as follows: First quarter—names of machines, their uses, and how to use 
attachments; how to set up and regulate speed of machines and the care of same; 
brazing apparatus, the use and care of it; names of edged tools used with the 
machine, how to sharpen and use same; review. Second quarter—practical work 
on each machine, from blackboard designs or sketches made by instructor; wood 
turning to fifth exercise in Golden’s Laboratory Course in Wood Turning. At the 
end of the second quarter all apprentices must submit to the director for inspection 
at least three samples of work done on each machine. Third quarter—complete to 
exercise 13 in Golden’s Laboratory Course in Wood Turning; practical work on all 
machines. All work executed this quarter must be from blue prints. At the end 
of third quarter all apprentices must submit to the director samples of work executed 
on each machine with blue print attached. 

TurirD YEAR.—Stair building—trises, treads, making patterns for stairs, hand rail- 
ings; hints in wood carying and application in cabinet making; drawing brackets 
from original and selected designs; furniture making; care and use of machinery; 
how to set a machine and regulate the speed thereof; how to sharpen bits, etc.; bill 
of lumber, estimates; lectures and supplementary studies; the 16 problems in car- 
pentry completed; lessons in making out bills of material of various kinds used by 
carpenters. 


CARPENTRY—REPAIR SHOP. 


The division of carpentry has been so crowded during the last few years that it 
has not been able to meet the needs of the school in the matter of keeping up repairs, 
etc. For this reason an auxiliary department has been organized. This division 
follows a course of study similar to that of the division of carpentry, and besides 
does all the repair work on the grounds. Course, three years, as follows: 

First yEAR.—Names and uses of tools; working out pieces of timber to various 
gauges and lengths; straightening, squaring, and boring; forming angles by haly- 
ing pieces together, as applied to framing; chamfering, using chisel; mortising 
and tenoning; planing a 2 by 4 out of wind to gauge and squares. 

SECOND YEAR.—Trimming; inspection of brickwork; straightening and squaring 
a building; bracing, tying, and bridging; sizing studs, joists, ete.; cornices; set- 
ting door frames and window frames; hanging doors; shingling, flashing; weath- 
erboarding and boxing; hanging windows with weights; putting in windows 
without weights; putting on locks, mortise and rim knob; making a frame of a 
given size; miter joints; making a box or frame of a given size, using miter joints; 
a dovetail joint with several tongues; a half dovetail joint; a dovetail joint with 
miter; a blind dovetail joint; care and use of machinery; how to set a machine 
and regulate its speed; how to adjust the different parts; how to sharpen bits; 
filing both rip and crosscut saws; bills of lumber, estimates, specifications, and 
contracts. 

THIRD YEAR.—Stair building—rises and treads, hand railing, making patterns for 
stairs; a blind mortise and tenon joint; a blind mortise and tenon joint at the 
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end of a brace; a miter joint with an open mortise and tenon; a miter joint fas- 
tened by glue tongues; a half-blind dowel joint; a dowel joint; a blind dowel joint; 
a blind dowel joint with a miter; a double joint with a post; a half dovetail joint; a 
dovetail joint with a single tongue. 


BLACKSMITHING. 


The blacksmith shop is located in a room 37 by 60 feet on the first floor of the 
Trades Building. It is well lighted, and large enough to meet the growing needs of 
this division. It is furnished with nine stationary forges, with Champion blowers, 
and an exhaust fan to give proper ventilation. Near each forge is an anvil weighing 
120 pounds, and a tool bench 2 feet high, 2} feet wide, and 6 feet long, furnished with 
drawers and a blacksmith’s vise. Each bench i is supplied with the following tools: 
One sledge hammer; 2 hand hammers; 8 round, iron bottom swages, varying from 
one-fourth to 1 inch; 1 set collar swages; 12 pairs tongs, suitable for handling iron, 
varying in diameter from one-half to 1 inch; 4 hand punches, varying from one- 
fourth to 1 inch. 

In this room is the instructor’s office and a tool.room, where a variety of extra 
tools are kept and supplied to each pupil when needed to complete a job. In the 
shop, ironing of carriages, buggics, wagons, carts, drays, and wheelbarrows is done, 
besides, the making of all kinds of tools and the shoeing of horses. The course of 
study follows: 

First vEAR.—Jirst term: Cleaning the shop; making fires; names of tools and 
their uses; care of tools and their places; the importance of keeping water and 
coal in the troughs, also economy; striking; the different sizes of drills and how to 
run a drill press; the different sizes of stocks and dies, also how to cut threads; how 
to keep shop in order. Compositions are written on these subjects monthly. 

Second term: The use of the hand hammer and tongs. The figures on the rule and 
measurements. The different sizes of iron; the formation of iron and steel; the 
different kinds and grades of iron and steel; welding iron, also the different kinds 
of welds, viz, plain, jump, dovetail, and also long and short laps and their effect, and 
scarifying; the use of sand; practice in making lap links, lap rings, staples, hasps, 
S-hooks, gate hooks, hame hooks, and round rings; resetting tires and the use of 
the traveler. Compositions are written on these subjects monthly; also monthly 
examinations are given in all work. 

Third term: The use of welding compound; welding steel, viz, spring, tire, axle, 
and tool; how to get the measurements on jobs without the bed; w value and 
setting axles; measurement of the track of axles; welding and setting tires, also 
dish of new wheels; making clips, nuts, brace ends, also welding braces the proper 
length; putting work together; bench work, viz, filing, clipping, jointing, and fancy 
work; the effect of sand and emery paper on finished work. Compositions are 
written on these subjects monthly. , 

SECOND YEAR.—J’irst term: Horseshoeing; the condition of a shoeing floor; how 
to make a shoer’s fire; the names and uses of shoeing tools; what and how to make 
a mold, also how to strike on a shoe; the names and sizes of shoes and nails, also 
the different kinds of shoes; how to file a shoe, also how to pull off a shoe, trim a 
foot, and clinch a shoe; the different parts of a foot and how to drive a nail; the 
different kinds of shoes that are used for horses with different ways of traveling. 
There are special lessons given in fitting, viz, different ways of travelmg and differ- 
ent shaped feet. Compositions are written on these subjects monthly. 

Second term: Wagon work, such as farm wagons, express wagons, and platform 
wagons; dash and rail work, and the different kinds and names; fender work; 

making different kinds of tools, also tempering; work from drawing; repairing dif- 
ferent parts of bugg eies: estimating and cost of different things and jobs; hanging 
and trimming up of jobs. Compositions are written monthly on each subject. 
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Third term: Buggy-gear work; body and hoop work; practice in truck and car- 
riage forging; different kinds of traps and their names. Talks on general work are 
given each day. Repair work of an advanced order is done by the students while 
this course is being taught. 


PRINTING. 


This is one of the most important divisions on the grounds. The printing office is 
located in one of the front rooms of the Trades Building, in a room 37 by 56 feet, on 
the first floor. It is well equipped to meet the demands made upon it, and contains 
one large two-revolution Campbell steam press and four job pr esses run by steam, one 
large 30-inch paper cutter, 150 fonts of job type, 600 pounds of new spaper and 
book type, and all necessary apparatus for a large printing office. A weekly news- 
paper and a monthly newspaper for the institution, besides two others for outside’ 
institutions, minutes, books, and all the pamphlets and other matter of the school 
are printed by the students of this division. The course is three years, as follows: 

First yEAR.—Care of office, presses, and treatment of rollers; learning type names, 
point system, and the tools of the trade; learning the technical terms employed in 
the trade; signs and proof marks, and the lay of the case; manuscript reading, 
punctuation, capitalization, and construction of sentences. 

SECOND YEAR.—Care of presses, learning to make ready and to run a platen press; 
learning to regulate impression, distribution of color, care of ink, and mixing colors; 
learning names and sizes of paper, and use of the paper cutter. 

THIRD YEAR.—Composition, care being taken in teaching the importance of eyen 
spacing, careful justification, accurate punctuation, and uniform capitalization; meas- 
uring type, casting off copy, and imposition; making up and locking forms; making 
ready on cylinder press—overlays and underlays; making out orders; rendering esti- 
mates and writing essays on subjects relative to the trade; lectures on color printing, 
journalism, the progress of the printer’s art, and allied subjects. 

The instruction in this course embraces all kinds of general mercantile, newspaper, 
and book printing, such as billheads, note heads, statements, letter heads, business 
and visiting cards, dodgers, circulars, blank forms, tabular work, and book printing. 
The appearance of each job is given careful and critical attention, and the principles 
that apply to good display are fully explained in each piece of work. 

To enter this division students must be able to read manuscript, spell, and have a 
fair knowledge of punctuation. At the end of the course students are competent to 
take charge of an office and do work in type, job setting, presswork, and other kin- 
dred branches of the art. Forty-five minutes are given each afternoon, from 4.45 
to 5.30, during which time the students are given theoretical training. 


WHEELWRIGHTING. 


The division cf wheelwrighting is situated on the first floor of the Trades Building. 
It ig fitted for work in general wheelwrighting and trimming. In this shop are 
located eight woodworkers’ benches, 32 inches high, 42 inches wide, and 8 feet long. 
Each bench is divided into two divisions with a vertical board, making it possible 
for two persons to work at the same bench without interference. These benches 
have three drawers and one closet on each side, in which the tools used by the stu- 
dents are kept. 

Each pupil is provided with the following tools: One coachmaker’s vise, 43 inches 
in jaw, one 26-inch No. 9 saw, one 12-inch back saw, one fore plane, one jack plane, 
one smoothing plane, one set chisels, varying from one-fourth to three-fourths of an 
inch, one ratchet brace, one set auger bits, one set gimlet bits, one coachmaker’s 
drawing knife, one spokeshaye, one marking gauge, one try-square, one bevel square, 
ete. Other tools are kept in reserve by the instructor and used only when needed. 

This division is turning out first-class work in the line of wagons, drays, horse and 
hand carts, wheelbarrows, buggies, road carts, and the trimming of old vehicles. 
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First yeAr.—Care of tools. Elementary with saw, plane, drawing knife, chisel, 
and spokeshave. Kinds of joints, splices, mortises, tenons, miters. Kinds of wood 
used; how to select. 

SECOND YEAR.—Pattern making; working by patterns. Making wheelbarrows, 
carts, trucks, and wheels. Construction of wagons, carts, and drays. Sketching work. 
During the second year instruction in wood turning is given, as follows: Names of 
machines, their uses, and how to use attachments; how to set up and regulate speed 
of machine and the care of same; brazing apparatus, the use and care of it; names 
of edged tools used with the machine; how to sharpen and use same; practical work 
on each machine from blackboard design or sketches made by instructor; wood 
turning to exercise 13 in Golden’s Laboratory Course in Wood Turning; practical 
work on all machines. All work executed the third quarter must be from blue 
prints. 

THIRD YEAR.—Practice in building wheels continued. Copying with dimensions 
into notebooks, and working from copy continued. Building buggies, bodies, and 
gears. Construction of buggies and phaetons. 


HARNESS MAKING AND CARRIAGE TRIMMING. 


All of the harness used by the school and a large quantity sold to the public are 
made in this shop. All of the carriages and buggies turned out by the blacksmith- 
ing and wheelwrighting divisions are trimmed by students taking the course in 
carriage trimming. The course of study for both these divisions follows: 


Harness making. 


First yEAr.—Care of shop; names and care of tools; thread making and practice 
stitching; quality and preparation of leather; names and dimensions of straps; 
repairing all grades of harness; cleaning and oiling harness, making odd parts of 
harness, such as hame straps, shaft tugs, bridle fronts, side straps, crupper docks, 
girths, etc.; fitting and finishing up harness. 

SECOND YEAR.—Review of work of first year; names and grades of trimmings; names 
and grades of leather; economical cutting of leather; care of patent leather; stitching 
of patent leather; cutting patterns; making fancy harness, such as coach, buggy, and 
truck, and all grades of express harness; review of work done in first and second 
years; finishing work; making all grades of cart and gig saddles; inspecting work 
done in shop and criticising all work not done properly; theory class in the shop 
every day except Saturday from 4.45 to 5.30 p.m. 


Carriage trimming. 


First yrar.—Use of scissors and needle, basting, the use of tack hammer, material, 
stitching on machine. 

Second YEAR.—Drafting, pattern cutting, making cushions, repairing. 

Tarp yEAR.—Making cushions, continued; drafting and cutting material for buggy 
tops; setting and trimming. All exercises are supplemented by actual work from 
time to time. Inspection and correction by the instructor all of the time the students 
are at work. In order to keep work fresh on minds of students, lectures in the way of 
asking and answering questions are given daily. Students have abundant opportu- 
nities for practical work by reason of the outside work and the general work of the 
institution. 

Theory class in the shop every day, except Saturday, from 4.45 to 5.30 p.m. The 
regular work students in this shop take drawing lessons on Tuesdays and Thursdays. 


PAINTING. 


The division of painting is located on the second floor of the Trades Building, in 
a large, well-lighted, and well-ventilated room. A large elevator is used to take 
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vehicles from the wheelwright shop on the first floor to the painting division on the 
second floor. A number of closets are furnished in connection with this room for 
the use of students in which to keep material and tools. Adjoining the paint shop 
is a large, well-fitted varnish room. By this department a great deal of house 
painting, hard oil finishing, and graining is done. Each student is furnished with a 
bucket and a kit of tools; overalls and aprons are furnished by the students them- 
selves. All of the buildings on the grounds, carriages, buggies, carts, etc., as well as 
the furniture made in the carpentry divisions are painted by the students of this 
division. The course of study follows: 

Fresr year.—Cleaning shop and keeping tools in order; learning names and uses of 
brushes; learning names of colors; sandpapering and priming; model work, i. e., 
practice on old spokes, wheels, ete.; priming houses; finishing; interior work, hard 
oiling and staining; exterior work; estimates, wagon painting, mixing and coloring 
putty. 

Seconp yEAR.—Advanced work in interior and exterior decorating; carriage paint- 
ing, furniture painting, and sign painting; mixing paints, gilding, glazing, varnish- 
ing, and striping, finishing, graining, tinware painting; advanced work in staining 
and hard-oil finishing; estimates. 

In all the branches harmony or the correct combination of colors is the prime 
factor. Theory class in the shop every day except Saturdays. The regular students 
in the shop have drawing lessons on Tuesdays. 


MACHINERY, PLUMBING, AND FOUNDING. 


Students entering this department begin with practice and theory in steam and 
water piping; instruction is given daily on the proper manner of piping sinks, 
ranges, steam boilers, engines, and residences. Blue prints are used in the plans 
and specifiations of pipe work. Each student will have several hours each week 
during work time for practice in foundry work—preparing molds for castings of all 
kinds, making cores, drawing patterns, and cupola management. The course in 
machine work will then begin with work on the bench with vise tools, chipping, 
filing, brazing, and scraping. The laying off of work for power machines is prac- 
ticed on the bench. The students are then given work on an improved back-geared 
and self-fed drill, and instruction is given on the grinding of the various tools used 
on the machine. Work in centering, reaming, facing, countersinking, and drilling 
to line is taken up. The use of the boring bar, also the measurements and sizes of 
standard United States taps, dies, and drills for same are taught on this machine. 
Instruction is next given on the shaper, consisting of grinding, shearing tools, and of 
plain, square, round, and fancy shaping with the use of the surface gauge, straight- 
edge, bevel square, micrometer, etc. Instruction_on planer work, the management. 
of belts, the use of various planing tools, planing straight, taper, and angle cuts, the 
use of the boring bar and center in planer work. Instruction in lathe work begins 
with the feeds, speeds, and the various tools in turning straight, taper, bevel, and 
round work, drilling, reaming, centering, milling, grinding, and screw cutting. The 
use of the lathe tools, such as rests, back gears, cross feeds, boring bars, mandrels, 
arbors, center indicators, and micrometers will be given. 

Students will have’an opportunity to design and construct some tool or piece of 
mechanism, and experiments will be made in steam engineering, the management of 
steam boilers, heaters, steam pumps, etc. 

Each class in the machine and engineering departments will be expected to design 
and construct, ready for use, some machine, pump, or engine, such as may be used in 
the trade during each term of their study, the drawings and specifications of the same 
to be submitted to the instructor in charge for approval. 

Theory class in the foundry every day except Saturday from 4.45 to 5.30 p- m. 
The regular work students in this department take drawing lessons at this time on: 


Mondays and Fridays. 
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SHOEMAKING. 


This division is on the second floor of the Trades Building, in a large, well-appointed 
room. All the repairing of shoes for teachers and students is done in the shop, and 
many new pairs are made, not only for them, but for outsiders as well. During the 
past year there has been added to this division a full set of Goodyear machinery at 
a cost of $700, exclusive of cost of engine for running same. This machinery con- 
sists of one Goodyear welt or turn machine, one Goodyear lock stitcher, one welt 
channeler, one outsole channeler, one welt beater, one bob winder, one welt groover, 
and one splitter. Besides this machinery, two Wheeler & Wilson machines have 
been added for sewing uppers. The course of study is two years, and is as follows: 

First yEar.—Thread making, waxing thread, and putting on bristles; names, uses, 
and care of tools; putting last in shoe; use of awl and bristle; stitching and sewing 
rips; kinds and uses of leather; patching and half soling; finishing repair work; 
selection of sole and patching leather; mending shoes of different styles. 

Srconp yEAR.—Higher grade repair work; pegging, jointing, trimming, smoothing, 
setting, etc.; pump shoes; preparation of sole leather, insoles, lasting shoes, ence 
ing up out eles pegging or nailing on the soles; heels; cleaning and polishing taps 
of shoes. How to measure the foot so as to make a shoe fit; pattern cutting. 
Theory class in the shop on Wednesdays, Thursdays, and Fridays from 4.45 to 
5.30 p. m. 


BRICKMASONRY AND PLASTERING. 


This is one of the most useful and helpful divisions on the grounds. All the brick- 
work on buildings of the school is done by the students of this division under the 
supervision of the instructor. Plastering and repair work, both on the inside and 
outside of the buildings, are looked after by this division. The theory is given in the 
class room and practical work in the actual construction of buildings. During the 
past year the Slater-Armstrong Memorial Trades Building has been completed, 
Huntington Hall, a dormitory for girls, nearly finished, and the girls’ industrial 
building begun. Buildings are frequently going up at Tuskegee, and there is every 
opportunity for the learning of a trade. The course of study is as follows: 

First ybar.—How to mix mortar and prepare material. Spreading mortar on walls. 
Piers, chimneys, and sticking joints. How to calculate the draft of chimneys, pre- 
vent smoking, and make smoking ones draw. Hight-inch wall with plumb and line; 
chimneys, fireplaces, and flues; turn corners and build pilasters. Twelve-inch wall, 
same as above. Sixteen-inch wall; bats for filling and backing. Putting flues in 
walls without projecting. Difference in foundations. 

Srconp yEAr.—Turning arches; semicircle arches 8 by 12; dovetail arches 8 by 12; 
segmental arches 8 by 12 and 12 by 16. Turn cornices, set doors, window sills, aad 
frames. Test of foundation and how to square and level buildings. Specifications. 
and estimates. : 

Before a student can graduate from this department he must be able to lay brick 
at the rate of 3,000 in ten hours and to plumb, square, and level. The following 
instruction in mieseatiges is given: 

Lathing, making mortar, when and how to begin plastering, thickness of coats, 
names of tools. Scratch coats, how to put on and why. Brown coat, how to put on 
and why. Screedsand spots, and their object. Putting brown coat on laths; putting 
browning on stone or brickwork. Finish brown coat for paint or fresco. White 
coat, lime or sand, and limeskin. Sand finish, trowel work; white coat, sand finish, 
trowel work; white coat, hard finish; preparing material, applying to walls finishing 
angles and cornices. Turning circles on walls and white coats around them. Pre- 
paring mortar for different kinds of work. Preparing lime for white coat. Calci- 
mine, how to make, prepare walls, and put on. 
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Theory class every day, except Saturday, from 4.45 to 5.30 p.m. The reeular 
students in this department take drawing lessons at the time named above on Mons 
days and Fridays. 


BRICKMAKING. 


On one of the school farms are found beds of clay suitable for making brick. From 
these beds the school has been able to make enough brick to build nine substantial 
buildings, with others in course of erection. The bricks are made, laid, and burned 
by the students, thus reducing the outlay for building to the minimum of cost. The 
instruction in every way is practical. The latest machinery has.been installed in 
this division, the output per day during good weather being 20,000 bricks. Last year 
more than 3,000,000 bricks were made. 

The course is as follows: Clay; preparation, bulked or heaped, rotted, cut in pones, 
shaped, dressed, turned. Tools: Shovels, picks, hoes, molds, strikers, grinding 
wheel, and pit. Setting brick in kiln. Time of burning. Theory class at the 
brickyard every day except Saturday from 4.45 to 5.30 p. m. 


SAW MILLING. 


The sawmill for the present adjoins the carpenter shop and is located in a build- 
ing 48 by 84 feet with a boiler room attached. The power to run the machinery of 
the sawmill is supplied by a 40-horsepower engine. It is furnished with the fol- 
lowing machinery: One 52-inch circular saw, one No. 5 endless bed surfacer, having 
a dressing capacity of 10 by 12 inches, one 6 by 26 inch flooring and surfacing 
machine, one cut-off saw, two lathe saws, one emery stand and grindstone, one mill 
to grind corn, etc., for stock. 

The course of study is as follows: Selection of standing trees; defects of timber 
trees, such as brushwood, twisted wood, splits, checks, and cracks; measuring the 
height of a standing tree; felling of timber and loading on log wagon; measuring 
logs to find their contents in board measure; power required to drive different sized 
circular saws; care of belts and lacing them; capacity of sawmills; filing teeth of 
saws and guarding their care; calculating the speed of pulleys; how to run planers; 
peed of different pulleys; how to sharpen planer knives; measurement of lumber; 
how to make out a bill of lumber. 

In this department the students have an opportunity to handle such machinery as . 
sawmill surfacer, tongue and groove planers, lathe saws, cut-off saws, mill to 
crush corn for feed, and other machinery. 

The boys are taught how to care for and run engines; also how to fire steam boilers. 
They are taught the names of the different parts of the machines. Theory class at 
the sawmill on Mondays, Wednesdays, and Fridays from 4.45 to 5.30 p. m. 


TINSMITHING. 


The tin shop is located on the first floor of the Trades Building. The benches 
run the entire length of one side and one end of the room. Closets are provided in 
which to keep tools and unfinished work. Nearly every kind of tin work is done in 
this division, from the covering of a house to the making of pepper boxes. Appren- 
tices have every opportunity to become first-class tinsmiths. More than 2,000 fruit 
cans were made in the shop last year, as well as many other useful articles. 

_ The shop is well supplied with tools, such as folding machines, grooving machines, 
wiring machines, setting-down machines, large and small turning machines, large 
and small burring machines, double seaming machines, large and small forming 
machines, gutter machines, circular shears, stovepipe machines, vises, hack saws, 
wood folders 22 by 30 inches, soldering coppers, bench shears, snip shears, large 
mantels, horn stakes, hatchet stakes, candle-mold stakes, hollow punches, square 
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stakes, small solid punches, rivet sets, cutting nippers, roofing tongues, double 
seaming tongs, hand seamers, wing dividers, pliers, squares, mallets, breast-drills, 
fire pots, ete. The course of study extends over two years, as follows: 

First yEAr.—How to keep the shop. Names of machines and tools. How to stop 
holes in old tin, and how to hold soldering coppers to solder, How to turn burrs and 
put on spring bottom. How to turn locks on folding machines. To cut and make 
small cups and othersmall vessels such as can be cut from seraps. How to do the 
soldering on neat and small vessels. To do heavy repairing, such as putting In bot- 
toms with double seams. How to make larger cups. How to make small pans 
How to do important repairing. 

Seconp YEAR.—The difference in soldering heavy and light seams. How to make 
small buckets. How to make large buckets. How to make flared buckets. How to 
cut simple patterns. How to make large pans, such as milk pans, round cake pans, 
and wash pans. How to make dish pans. How to make slop cans. Hew to make 
foot tubs. How to make coffeepots. How to make pans, buckets, and cans in dif 
ferent shapes. The fluids used in soldering different metals. The use of square and 
compass. How to get the different angles. How to eut patterns of the different 
kinds of vessels made. How to put on tin roofs. How to make and put en con- 
ductor pipes. How to get the cost of work. How to work zine, as in lining bath- 
tubs and boxes. 

After a student has gone through this course of study, if he is apt in learning, he 
can do good work. Theory class in the shop on Mondays and Tuesdays, from 4.45 
to 5.30 p.m. These students take drawing lessons on Wednesdays and Thursdays. 


TAILORING. 


This division is located on the second floor of the Trades Building in a well- 
appointed room 387 by 56 feet. Two men and a woman teacher are in charge of the 
work. All of the uniforms for the young men students as well as suits for students 
and teachers are made in this division. The object is te teach the trade thoroughly, 
and in this much success has been achieved. Girls are permitted to enter this 
department and are taught tailoring under the direction of the instructor in charge 
and a woman teacher. Satisfactory results have been achieved and the object is to 
make the instruction even more helpful and valuable. 

The girls in this division make all of the overalls, common pantaloons, vests, coats, 
etc., used by the students and industrial instructors. The course of study is as 
follows: 

Frrst YEArR.—Care of shop and irons. Position on the tailor’s beard. Practice in 
the use of needle and thimble in backstitching and felling. Cleaning and repairing. 
Working common buttonholes. Finishing various styles of pants pockets. Common 
pants making. Uniform pants making. 

Srconp year.—Review of work of first year. Stitching cord seams and finishing 
vest pockets. Fine pants making. Making common vests. : 

Turrp yeaR.—Review of work done in first and second years. Making coat sleeves 
and finishing the different kinds of coat pockets. Fine vest making. Uniform coat 
making. Common citizen coat making. 

FourrH yEAR.—Review of work done in second and third years. Fine coat mak- 
ing. Drafting. Drafting and eutting. Harmony of colors and how to select suitable 
trimmings. Taking measures. Economy in cutting. 

Theory class in shop every Monday and Thursday, from 4.45 to 5.30 p.m. Draw- 
ing every Wednesday, from 4.45 to 5.30 p. m. 


PLAIN SEWING. 


This division is at present conducted in a well-appointed room 18 by 26 feet, but 
is to be removed to the new girls’ industrial building when it is completed. Girls 
who know practically nothing about needlework are admitted to this division, and 
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upon the completion of the course are promoted to the dressmaking division. No 
student, however, is allowed to enter the dressmaking division until complete satis- 
faction has been rendered in the plain-sewing division. The course of study is as 
follows: 

Pinst year.—Threading needle and use of thimble. Practice on scraps of cloth. 
Basting and oyerhanding. Turning hem by measure, hemming and running. Stitch- 
ing and overcasting. Gathering, stoke gathering, and putting on bands. Sewing 
on buttons. Putting in gussets. Herringbone stitching on flannels. Patching, hem- 
stitching, tucking, and whipping ruffles. Chain stitching, feather stitching, and 
mitering corners. French hem on damask. Darning on scrim cashmere. Slip 
stitching and blind stitching. Mending and darning. Making buttonholes and 
eyelets. 

SECOND YEAR.—To enter this grade the pupil must be familiar with the first year’s 
work. The names of sewing machines and parts. How to clean, oil, and operate 
the machines. How and when to use attachments. Machine stitches; choice of 
material. Instruction in the use of national garment cutter. Cutting and making 
men’s drawers, undershirts, and colored and white shirts. Taking measures; cutting 
white skirts by measure. Making skirts with or without ruffles. Cutting under- 
waists from pattern; basting, stitching, and trimming. Cutting and making a com- 
mon dress by pattern. This course is intended for hand sewing, giving practice in 
all kinds of stitches on suitable material. The national garment cutting system is 
taught in taking measures. 

Theory classes in the sewing room every day, except Mondays and Saturdays, from 
4.15 to 5 p. m. 


DRESSMAKING. 


The dressmaking course has grown to be one of the most important of the divisions 
for girls. The great need at this time is for more commodious quarters, which will 
be supplied when the new girls’ industrial building is completed. At present the 
division is located in a well lighted, well ventilated room 16 by 40 feet. The room is 
fitted with large tables for drafting, tracing, and cutting, and with sewing machines, 
dress forms, mirrors, books of mode, and show cases for finished work. A full line 
of samples of dress material is always kept on hand. The instructor in charge of 
the work has taken the advance courses at the Pratt Institute. The course is prop- 
erly graded. Applicants must have completed the course in plain sewing or pass an 
examination to prove their knowledge of hand and machine sewing and their ability 
to make simple garments before they can be admitted to this division. In this divi- 
sion, as in all others, students are paid according to the value of their work. The 
course of study is as follows: 

First year.—Choice of materials. Drafting and cutting foundation and outline 
skirts from measurement. Making, hanging, draping, and trimming the skirt. 
Talks on forms, line, and proportion in relation to draping and trimming. Drafting, 
cutting, and fitting plain basques, and general finish of these garments. 

Seconp yEar. —Drafting basques, sleeves, and the different accessories to the basques 
from measurement. Drafting basques with extra seams for stout figures. Cutting 
and fitting close and double-breasted garments. Cutting and matching striped, plaid, 
and figured basques and skirts. Talks on forms, including artistic and hygienic prin- 
ciples of dress. Talks on color and textiles applied to dress. Advanced work in 
making complete dresses from different materials. 

THIRD YEAR.—Cutting, fitting, and pressing. Practice in the use of colors; talks 
on the maufacture of cloth. Drafting jackets of various styles; making various styles 
of collars and pockets. Lining and finishing pockets. Draping garments of every 
kind. Making and finishing garments of every kind from different materials. 

Theory classes in the sewing room every day, except Mondays and Saturdays, from 
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MILLINERY. 


This division is conducted in connection with the plain-sewing division. It is the 
intention to have all the appointments of this room, as well as those of the other 
divisions, first class in every particular. 

A regular fall and winter and spring opening is held each year in one of the rooms 
of the institution, and visitors from the town of Tuskegee, as well as others, are 
invited to inspect the work done by the students. A large number of hats, bonnets, 
etc., have been made in this division for sale. 

There are two graded courses, each course covering a term of four months, as 
follows: 

Firsr course.—Talks on color and textiles. Instruction in choice of materials. 
Wiring. Folds. Binding. Fitted facing; full facing; puffed edges. Varieties of 
bows. Talks on the manufacture of straw and felt hats, and of ribbon. Talks on 
form and line. Principles applied to a hat of choice materials. Examination. 
Drawing: Pencil practice. Study of the appearance of cylindrical objects. Draw- 
ing untrimmed hats. Drawing drapery, bows, ete. 

SECOND couRSE.—Talks on color, form, and line. Plain-covered bonnets made, 
trimmed, and lined. Full-crowned, fancy-edged bonnets. Talks on the manufac- 
ture of crape and on the growth and manufacture of silk. Crape bohnet. Silk hat 
or bonnet. Shirred bonnet. Fancy toque or turban. Principles applied to a bon- 
net and to a toque or turban of choice materials. Drawing: Drawing trimmed hats 
and bonnets. Notes onform and color. Practice in the use of color. 

Applicants must be over 14 years of age and_must be able to do neat hand sew- 
ing. Pupils are required to complete satisfactorily the first course, or to pass an 
equivalent examination before entering the advanced classes. 


COOKING. 


The room devoted to this course is 24 by 386 feet, well lighted and ventilated. The 
institution insists that every girl attending the day school shall receive instruction in 
this department, special stress being laid upon the matter of cooking plain, ordinary 
food. There is need for additional facilities in this division, but the institution has 
been able to give those who come to it the benefit of the best instruction. The 
instructor in charge is a graduate of Mrs. Rorer’s Philadelphia Cooking School. 
During the past year the principal of the Milwaukee Cooking School, Milwaukee, 
Wis., spent five weeks at the school conducting special classes for girls, teachers, 
and others. The course of study is as follows: 

First year.—Fire making and fuels. Cooking utensils and their care. Measure- 
ments and their equivalents. Various modes of cooking, viz, boiling, broiling, bak- 
ing, frying, etc., including the making of breads, soups, salads, simple and healthful 
desserts, and simple meat dishes. The preparation of gelatine, the cereals, vege- 
tables, and fruits. : 

SECOND YEAR.—Food, its use, classification, adulterations; manufactured foods. 
The composition of the human body. Noncombustible food; water and earth. Con- 
diments and beverages. Carbonaceous foods; starch, sugar, and fats. Nitrogenous 
foods; milk, eggs, meat, fish, cereals, and vegetables. How to market. Digestion, ab- 
sorption, assimilation, and nutrition. Preparation of food and adaptation to climate, 
age, occupation, and state of health. Relative nutritive and commercial value of 
food and its comparative digestibility. The preparation of poultry, game, fish, pastry, 
fancy dishes, creams, and cakes. The preparation, composition, etc., of fermented 
and unfermented breads. Invalid cookery. Dietaries and menus. Arrangements 
of table for various meals; etiquette of serving and table manners in general. 

Each course comprises about thirty-five lessons. The girls of all day-school classes 
are given the advantage of this course, and each.of these girls is expected to’provide 
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herself with a white cap, apron, and sleeves. Besides the work laid out, each girl 
of these classes is required to prepare at least three papers bearing upon the course of 
study during the year. 


LAUNDERING. 


The laundry is for the present housed ina large 3-story building. The girls are 
taught the art of washing and ironing after improved methods. During the last 
school year a washer, extractor, mangle, and collar and euff ironer were added. It 
is not the intention to provide the laundry with too much machinery, but rather 
to lighten the drudgery. Two instructors are in charge of this division. When the 
girls’ industrial building is completed the laundry is to have its home therein. Dry- 
ing rooms, ironing rooms, and every facility possible will be afforded for the best 
teaching. All of the laundry of unmarried teachers and students is done by this 
division. The course is one year, as follows: 

First term: Water—kinds, hard, soft; how known, uses. Soap—definition, kinds, 
why used. Alkalies—kinds, vegetable, volatile, mineral, uses. 

Second term: Irons—kinds, uses. Preparation for washing; collecting and assort- 
ing soiled clothes; disinfectants, why used. Washing of flannels, linens, prints, ete. ; 
drying; ironing and folding. Miscellaneous work; laces, embroideries, silks, etc. 
Recipes for laundry articles, such as soap, bleaching compounds, etc. Review and 
examination. 

Third term: Bluing—kinds, indigo, Russian, ultramarine; why used. Starch— 
kinds, rice, maize, pulse; how made, how to determine. Acids—kinds, uses. Pre- 
servers of color—ox gall, sugar of lead, etc. Machinery—uses and care. Care of 
laundry articles. 


NURSE TRAINING. 


The increasing demand for trained nurses in the South has necessitated the estab- 
lishment of a regular training school for nurses in connection with the school 
hospital. A complete course of three years has been arranged for practical and 
theoretical work in the wards of the hospital. Two of these years are given to daily 
work and instruction in the hospital, the third year consists of lectures and bedside 
instruction, while one or two days of each week are devoted to hospital work. The 
hospital accommodations at present allow of only sixteen pupils receiving instruction 
ata time.- The applications for places in this course far exceed the number which 
can be received. During the last year there were sixty applicants. This makes it 
possible for the physician in charge of the hospital and the head nurse to select for 
pupils only those who are of the strongest physique and who have shown some special 

tness for the work. The senior students are frequently employed by the physicians 
of the town of Tuskegee to take charge of cases for them, and in this way they 
obtain experience and excellent supplementary training. The graduates of this 
division are already widely scattered and are doing good work. In addition to those 
who are employed in families, a graduate of the school is in charge of the surgical 
ward in the Hale Infirmary at Montgomery; another is assistant matron and head 
nurse in a hospital at Greenville, Miss.; another is employed at the hospital con- 
nected with the Alabama Medical University at Mobile, while still another is 
employed by the year in the Alabama Female College at Tuskegee. 

The physician in charge, besides giving bedside instruction, delivers a regular 
course of lectures to the B middle, A middle, and senior classes of the day school, 
on elementary physiology, hygiene and anatomy, practice of medicine, including 
eye, throat, and nose; surgery, diseases of women, midwifery, diseases of children, 
diseases of the skin, practical use of the battery, ete. 

The following course of instruction is given by the head nurse and resident 
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First year.—Qualifications of a nurse. Relations of a nurse to the doctor, to the 
patient, to the family. Deportment in hospital and private practice. Hospital 
etiquette. Self-protection. Model sick room. Practical suggestions. Beds and bed- 
making. Methods of handling bed patients. Contagion and disinfection. Pre- 
vention of contagious diseases. Bones: Practical lessons, including names, uses, 
composition, fractures, dislocations, sprains, repair, diseases, and treatment. Diet 
lists: Practical work in diet kitchen for three months. 

SeconpD YEAR.—Medicines; methods of administration, physiological actions. Tests 
and illustrations of drugs in everyday use. Apothecary weights and symbols, with 
practical work in the drug room. Hypodermic injection of medicine. Care of the 
sick. Practical lessons on heart and circulation, from manikin and patients. Pro- 
cess of digestion and assimilation. Intestinal tract in fevers, etc. Enemas, supposi- 
tories, and laxatives. Diet lists: Lessons and work in the diet kitchen in preparing 
food for the sick, at least three months. Local applications and how used. Excre- 
tory organs, examinations of urine, use of catheters, etc. Medical and surgical 
emergencies, including sunstroke, fainting, drowning, convulsions, heat, exhaustion, 
artificial respiration, and hemorrhages. Surgery and surgical nursing; preparation 
of patients for operation; kinds and uses of bandages; sterilization. Massage meth- 
ods, including electricity. 

THIRD YEAR.—Operating room, obstetrical room; care. Preparation of a patient 
for an operation; the nurse; the doctor. Kinds of operations; instruments used and 
preparation of. Solutions; antiseptic and aseptic; uses and preparation. Wounds: 
Varieties, surgical treatment, infection, and modes of healing; burns, ete. Bandages: 
Making, uses, kind, application, sterilization, ete. Midwifery: Practical and theo- 
retical instruction relating to care of patient before and after childbirth; care of both 
mother and child. Common diseases of women; causes and how prevented; treat- 
ment. Diseases of children; cause, prevention, and treatment. 


TIOUSEKEEPING. 


The aim of this department is to haye all the girls get some training in housekeep- 
ing. Todo this the girls of the school are divided into three classes, each class taking 
the eourse in three months. By this means they get some idea of how to makea 
comfortable home. Following is the course of instruction: 

The home: How to beautify, how to make happy; advantages of so doing. House; 
location, furniture; what to buy, how to buy it; proper arrangement; how to care 
fcr it. Miscellaneous articles—pictures, how to hang them; carpets, how to sweep, 
clean, and preserve them; shades, how to use them; brooms, how to rest them. 
Spring house cleaning; when to do it. How to do general weekly cleaning; care of 
lamps. Bedroom; where it should be; how to ventilate; how to light and heat; 
when and how to clean; decorations used. Beds; when and how to clean; when 
and how to air them; why aired; how and when to change bedding; how to keep it 
during the summer season. Sweeping and dusting; how to sweep and dust properly; 
how to build a coal fire; when and how to burn out chimneys; use of dustpan and 
trash box. Scrubbing; how to use the brush; advantages of use of brush; how to 
remove paint; how to polish window panes. 

Dining room: How and why we should make it the most pleasant room in the 
house. The table, how to set it, what decorations to use; how to serve different 
courses; how to care for linen and silver; care of pantry, dishes, and towels; duties of 
host and hostess; how to sit at table; conversation; how to wait with ease. 

Kitchen: How to furnish, care of cooking utensils; how to market, how to econo- 
mize; punctuality and regularity in the preparation and serving of meals; advantage 
of same. 

Sick room: Where it should be; how to make it attractive; ventilation, heating, 
and lighting; when and how to change patient’s clothes; how to deal with bedding; 
how to feed the sick; how to visit the sick; what to talk about. 
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Yards and outhouses: How to keep clean; how to make yards beautiful; need of 
keeping the outhouses clean and pure. 

Visiting: When to visit, how, whom; how to receive. 

Housekeeper: Personal appearance, what to wear, how to wear it; colors suitable 
to different complexions. 

With the exception of the first two, all of the lessons have a practical application. 
The theory is given one day in lectures and applied in practice the next day. 


MATTRESS MAKING AND UPIIOLSTERING, 


For several years instruction has been given to a limited number of students in the 
making of ordinary mattresses and pillows, and in general upholetering, but until 
this year the work has not justified a separate and distinet division. Weretofore it 
has been conducted only for the purpose of supplying the boarding department with 
mattresses and pillows. During the past year an instructor has been placed in charge 
of it and ten girls have had instruction. The principal idea has been to provide 
2dditional indoor work for girls, so as to leave the out-of-door work as nearly as pos- 
sible for young men. No young men are connected with this department ag form- 
erly. Any girl student wishing to learn mattress making and upholetering will, 
upon application, be given an opportunity to do so. 


CANNING. 


During the summer vacation the institution operates a steam canning plant for the 
double purpose of preserving its own stock of fruit and for teaching the industry of 
canning to a class of students who remain at the school during the vacation. In‘an 
average fruit year about 5,000 gallons of fruit are put up by the plant. One-gallon 
tin cans are used. These cans are made in the school’s tin shop by the class of young 
men who are learning the tinsmith’s trade. Most of the fruit comes from the 
orchards of the school. 

Students wishing to receive instruction in canning are required to make early appli- 
cation to the director of industries to be allowed to remain at the school during the 
vacation. 


ARCHITECTURAL AND MECHANICAL DRAWING, 


The drawing room is at present situated on the second floor of the Trades Building 
and is a large, well-lighted room, 37 by 80 feet. It containg 39 tables, 30 by 44 inches 
on top and 36 inches high. Each table is provided with a drawer to hold the draw- 
ing materials used by the students. A large case, in which students’ drawings are 
kept, is placed in the room. Near at hand is complete apparatus for making blue 
prints. Each student is furnished with a set of drawing instruments, board and 
T-square. All students in the day and night school who are in the mechanical 
department, and in and above the A preparatory class, are required to take instruc- 
tion in this division. The course of study is ag follows: 

A preparatory class: Names and uses of instruments; construct plain geometrical 
figures; projections; explanation of scale; various scales, 2, 4, 1; objects drawn to 
scale; free-hand drawing. 

Junior class: Projections; isometric drawing; working drawings; detail drawings; 
materials; free-hand drawing; design. 

B middle class: Working drawings; detail drawing; material; construction; free- 
hand drawing (see course in free-hand drawing); shades and shadows; design. 

A middle class: Problems in construction; strength of materiale; history of archi- 
tecture; estimates; specifications and contracts; design. 
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Senior class: Advanced problems in construction; graphical statics; perspective; 
historical architecture; advanced probleras in design; rendering; superintending 
construction. 

The work of the first year is largely preparatory. It begins with simple geomet- 
rical drawing, to familiarize the students with the drawing instruments and to teach 
them accuracy and neatness; also to give some preliminary processes which will be 
useful in the future work of the course. This is followed by some work in projec- 
tions, which find application in scale drawings of simple objects. 

Strictly speaking, the work in architectural drawing begins the second year with 
the study of materials and of construction in wood and brick. Considerable time is 
devoted to the study of the more common materials used in building, and to detail 
and work drawings. Special stress is laid on designing. 

In the last three years a great amount of time has been given to the study of strength 
of materials, estimates, specifications, etc. A brief review is taken of the history of 
architecture, to give the student a better knowledge of building as carried on to-day. 

Throughout the course students are required to spend a good deal of time in free- 
hand drawing, to give them skill and facility with the pencil, which are essential to 
good drafting. 

In addition to the time spent in the drawing room, students must spend some time 
in the workshops, to give them a more intimate knowledge of the materials with 
which they deal, and to supervise work intelligently. The amount of time required 
depends on the knowledge the student already has of materials and construction. 

The amount of building constantly in operation on the school grounds and in the 
vicinity gives students an excellent opportunity to study work in process of erection 
under the careful supervision of the heads of the different divisions and to enter com- 
petitions for buildings which are to be erected. This also allows a chance to get at 
just ideas of cost. 

For students taking the regular course in carpentry, tinning, wheelwrighting, 
machinery, etc., special courses have been arranged, suited to the needs of each. 

The general management is by an executive council of the faculty, 
acting under the general direction of the board of trustees. The funds 
for building, maintaining, and equipping come from contributions 
obtained by the personal solicitation of the president. No tuition is 
charged. It is stated by the officials of this institution that the 
courses of training and study can be improved only by extending 
their scope, and this is being done each year. In the section where 
the school is located there are but few industries, the school itself 
doing nearly all the industrial work for the country around it, and 
doing it much better than it was done in the days before the starting 
of the school. While many of the graduates have become teachers, 
yet all through the Southern States are scattered graduates of the 
school, who are engaged in the trades and in business, and their work 
is, generally speaking, of such a high order as to set the standard for 
work of a similar kind. As the school gives instruction not only in 
the academic and industrial sense, but also in ways of living, care of 
the home, and personal appearance, etc., the influence of its graduates 
upon their race in promoting social as well as industrial and educa- 
tional development has been very marked all through the South. As 
labor unionism hardly exists in this section of the country, it has had 
no influence of any kind upon the school. 
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By the better preparation for work which those who have attended 
this school have obtained they have in practically all cases made more 
rapid progress toward success in life, and secured highef wages and 
steadier employment than others who have not benefited by this instruc- 
tion. The graduates are preferred by employers not only to others of 
their race, but also in many instances to white employees, many of 
whom are not so well trained. So great is the demand for the gradu- 
ates of the school that a regular employment bureau, might well be 
run. Any graduate can work at his trade without serving a period of 
apprenticeship, as he is taught his trade in full before being allowed 
to graduate. While improvement is always possible, yet it can be 
truthfully said that the Tuskegee Institute has already attained the end 
for which it was established, namely, the improvement of the race, 
intellectually, socially, and morally. 


MOUNT MEIGS COLORED INDUSTRIAL INSTITUTE, WAUGH, ALA. 


This institution for the education of the colored youth was estab- 
lished in 1885 by Miss Cornelia Bowen, a graduate of Tuskegee Nor- 
mal and Industrial Institute. This school has four buildings, including 
one devoted to industrial training. There are 5 teachers and an average 
attendance of 200 pupils. 


BOYLAN INDUSTRIAL HOME AND SCHOOL, JACKSONVILLE, FLA. 


The need of missionary work among the colored girls and of a 
training which would fit them to be self-supporting led to the estab- 
lishment of this school. It was opened at Jacksonville, Fla., in April, 
1886, in a small cottage of 6 rooms with a class of 5 girls. The work 
now (school year of 1900-1901), in its different departments, occupies 
8 buildings and the growth of the school has been continuous. 

Sound health, good character, and the desire for improvement are 
required for admission. Christian instruction is the basis of all plans 
of work in the school. Present accommodations provide for a family 
of 36 boarding students. Terms areas follows: Board, $6 per month; 
incidental fee, $1; tuition, day pupils, 75 cents per month; tuition, 
primary department, 50 cents per month; industrial fee for day pupils, 
25 cents; music, three months, 12 lessons, $3; use of instrument for 
practice, $1.50; dressmaking, one term of three months, $3; millinery, 
one term of three months, $2. Opportunity for a few of the students 
to earn a part of their expenses is provided each year. 

The general management is in the hands of the superintendent and 
teachers under the direction of the Woman’s Home Missionary Society 
of the Methodist Episcopal Church. There are 9 teachers in the 
institution, graduates of various colleges and normal schools, and 5 of 
these are engaged in industrial work. 
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The course of study includes all branches taught in grammar-school 
grades, together with a practical knowledge of housekeeping and sew- 
ing. Music, instrumental and vocal, is taught, and there is a course 
of instruction in Bible study. In addition to the industrial instruction 
in sewing and housework given to all the students there is a trade class 
in dressmaking and millinery. During the school year of 1900-1901 
there were 50 in the dressmaking course, 3 in the millinery course, 
and 24 in cooking. From the industrial or trade class there have been 
8 graduates. The buildings and equipment cost about $18,000, and 
the annual outlay for maintaining the school is $3,000. Tuition and 
other fees pay about two-thirds of the annual expenses and the balance 
of the necessary funds are donated by the Woman’s Home Missionary 
Society of the Methodist Episcopal Church. 

With better facilities it is believed by the superintendent that the 
courses could be improved, and it is hoped that soon the school will 
have a trades building in which the industrial work can be extended 
and close attention be paid to details. 


FLORIDA BAPTIST ACADEMY, JACKSONVILLE, FLA. 


This academy began its work in the spring of 1892. It is controlled 
by the colored Baptists of Florida and is largely supported by the 
American Baptist Home Mission Society. It is normal and industrial 
in character and was founded for the purpose of assisting in the educa- 
tion of the colored race, opportunities for obtaining such an education 
being greatly needed. 

Candidates for admission should be at least 14 years of age. Ex- 
penses per month are as follows: Tuition, $1; board, $6; washing, 50 
cents. Also an incidental fee of $1 per year for boarding students 
and 25 cents per year for day students. Instruction in instrumental 
music costs $2 per month. 

The management is in the hands of the faculty under the board of 
trustees. There are a president and 9 teachers in the faculty, 2 of 
whom are engaged in industrial work. There is a normal or academic 
course, a model-school course, including primary and kindergarten 
instruction, an elementary English course, and an industrial course, 
which includes the teaching of household duties and sewing and 
dressmaking. 

The course in household duties includes cooking and taking care of 
a house and its contents. The course in sewing includes thorough 
instruction and practice in the various kinds of stitching, hemming, 
tucking, pleating, mending, darning, etc., making sheets, pillowslips, 
towels, aprons, underwear, simple gowns, children’s wear, together 
with full instruction in use of sewing machine. The course in dress- 
making includes cutting (with and without the use of a chart), mak- 
ing, fitting, and trimming dresses, except the more elaborate and costly; 
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the study of materials, prices, and buying; the selection of appropriate 
colors, ete. 

During the school year 1900-01 the class in housework and cooking 
had 12 pupils, that in sewing and dressmaking, 40. There have been no 
graduates from the industrial classes as yet. The cost of the build- 
ings and equipment of this school was about $10,000, and the annual 
expense of maintaining it is $5,000. Funds are raised by contributions 
from local Baptists and from the American Baptist Home Mission 
Society, and from fees, tuition, ete. The courses could be improved 
by making them more practical, and the outlook for so doing is said to 
be good. 


CLARK UNIVERSITY, ATLANTA, GA. 


Clark University was founded in 1870 by the Freedmen’s Aid and 
Southern Education Society of the Methodist Episcopal Church. The 
motives which led to its establishment are said to have been ‘‘ purely 
missionary.” It is open to students of all classes, regardless of sex or 
color. 

All students from a distance are required to board and room on the 
campus, unless specially excused by the faculty. Expenses are as fol- 
lows: Board per month, $6.50; room, fuel, and light, $1.50; washing, 
per month, $1; incidental fee, per month, grade school, $1, all other 
courses, $1.50; laboratory fees, per term, biology, 50 cents, physics, 
50 cents, all other courses, $1; late registration fee, $1; special exami- 
nation fee, 50 cents; instrumental or vocal music, twenty lessons, 
$7.50, ten lessons, $4; industrial training fee, $1; fee for college and 
post-graduate diplomas, $5; fee for higher normal diploma, $3; fee 
for normal, musical, or industrial certificate, $2. 

Five departments are included by the university—the college, the 
preparatory school, the normal school, the grade school, and the school 
of manual training. This latter includes a department of mechanics 
and a department of domestic economy. In the department of 
mechanics woodworking, blacksmithing, printing, and shoemaking 
are taught, and in the department of domestic economy dressmaking, 
sewing, and cooking are taught. While this department is calleda 
‘‘school of manual training,” the officials state that occupations or 
trades are thoroughly taught. No student can be graduated from ‘the 

school of manual training who has not been a member in regular 
attendance for at least one year, and no student who can not make a 
satisfactory set of required drawings and apply the principles taught 
in works with skill and dispatch can be granted a certificate of gradu- 
ation. 

There are 4 instructors in the department of mechanics, 1 each for 
woodworking, blacksmithing, printing, and shoemaking, and there 
are 6 in the department of domestic economy, 2 in both dress-making 
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and cooking, 1 in dressmaking only, 1 in sewing, 1 in art needlework, 
and amatron. In the year 1899-1900, for which this report is made, 
the number of students in the different industrial courses was as fol- 
lows: Carpentry, 15; printing, 7; blacksmithing, 6; shoemaking, 6; 
cooking, 48; sewing, 175; dressmaking, 24; house-keeping, 29. 

The buildings of the university cost about $75,000, and the annual 
cost of maintaining the schools is $16,000. The proportion of these 
figures applicable only to the school of manual training is not separable. 
The funds are raised by voluntary contributions, incidental fees, and 
amounts given by the Methodist Episcopal Church. 

The president speaks of the school of manual training in effect as 
follows: ‘*The courses are good enough; the difficulty lies in the fact 
that many students lack the means to complete them. Those trained 
in the school are occupying positions of usefulness, and from the fact 
that many of them come from distant homes the influence of the school 
is far-reaching. The students have been elevated by their education 
and have received better wages on account of it. The graduatés of 
such schools are preferred by employers over merely shop-trained 
men, because they have theoretical as well as practical knowledge, and 
the shop training in the locality has been improved as a consequence 
of the success of such schools. Where a course of instruction in such 
a school'as this has been taken, a graduate can work without geing 
through a period of apprenticeship. These schools have, upon the 
whole, proved satisfactory and have attained the end for which they 
were established.” 


SPELLMAN SEMINARY, ATLANTA, GA. 


Spellman Seminary is, according to the statement of its president, a 
literary, industrial, and trade school for colored girls. From the 
data at hand it appears that, as in some other schools of this class, the 
industrial instruction is hardly more than manual training—an adjunct 
to the general system of education—although an effort is undoubtedly 
made to teach thoroughly a few occupations. The seminary began its 
existence April 11, 1881. It has a college department, a missionary 
department, a normal and training department, a college preparatory 
and academic department, an English preparatory department, a nurse- 
training department, a musical department, and an industrial depart- 
ment. Its graduates in many instances become teachers. 

The institution has about 20 acres of land,-upon which there are 4 
large brick buildings heated by steam, 4 frame dormitories, and a frame 
hospital for the sick. The cottage system is used, the boarding stu- 
dents being divided into 6 families. Applicants for admission must 
present testimonials of good moral character and pass entrance exam- 
inations. Board is $8 per month, in advance, and if one advance pay- 
ment is made for the entire year a discount of 6 per cent is allowed. 
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Health and religious culture are carefully looked after. A fine r cading 
room, library, and museum is furnished. Diplomas are awarded to 
those who have completed full courses, and certificates are given to 
those who complete the courses in the nurse-training department and 
the industrial department. Each student must give one hour a day to 
housework, and must also do her own laundry work. This is a part 
of the plan to educate girls for home life. No girl is paid for this 
work. 

The courses in the industrial department are as follows: Domestic 
arts; housekeeping, an extension of the domestic arts course; cooking; 
washing and ironing; sewing and dressmaking; and printing. Of 
these, all except the last two courses seem to be given more to prepare 
the girls to act as teachers and mistresses of homes than to teach them 
occupations as such. This is also true to a certain extent of the last 
two courses. Under the industrial department there is 1 instructor in 
printing, 1 in dressmaking, and 2 in sewing. With these also may 
be reckoned 1 in charge of the laundry, 4 matrons of buildings, and 
2 assistant matrons, all of whom give instruction in domestic arts and 
housekeeping. Some of these teachers are graduates of colleges and 
some of normal schools. The pupils in the industrial classes num- 
bered as follows: Dressmaking, 63; printing, 32; housekeeping and 
domestic arts, 13; sewing, 402; nurse training, 47. No further sepa- 
ration into grades, etc., can be made, except to say that 23 of those 
taking the course of dressmaking and 17 of those taking the nurse- 
training course have no other studies and no connection with the gen- 
eral educational system of the seminary. The number of graduates of 
the industrial department can not be given, as it has proved impos- 
sible to separate them from the general list of graduates as shown in 
the records. 

The value of the property is at present $200,000, and more than 
$100,000 is now being added in buildings, improvement of grounds, 
ete. The cost of maintaining the whole institution Is $35,000 per 
annum. No separation can be made in the above figures of the pro- 
portion applicable to the industrial department alone. The funds for 
building, equipping, and maintaining this institution have been raised 
largely from private contributions, bequests, etc. The Woman’s 
American Baptist Home Mission Society supports 15 of the teachers, 
and help received from the Slater fund has enabled the seminary to 
carry on the industrial department and to support the normal work. 

The officers of the seminary have expressed the opinion that the 
industrial courses could be improved, particularly in the teaching of 
cooking, but no definite plans for such improvement have been made. 
This and other similar schools have resulted in increasing the intelli- 
gence and efficiency of the working classes in their sections and in 
promoting their general development. Students in such schools have 
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been elevated in every -way and have been fitted for positions of 
responsibility, as a result of which they earn higher wages. 


GEORGIA STATE INDUSTRIAL COLLEGE, COLLEGE, GA. 


This institution, located at College, near Savannah, Ga., is a branch 
of the University of Georgia and was established under provisions of 
an act of the legislature, approved November 26, 1890. The need of 
opportunities for an education, both academic and industrial, for colored 
youths led to its establishment. For admission into the college the 
applicant must not be less than 14 years of age and of good moral char- 
acter. Students may be admitted to special or elective courses of study. 
Tuition is free. Bedding and toilet articles must be furnished by the 
students. A matriculation fee of $5 for each annual session must be 
paid on entering. 

So far as possible all manual labor in the college, such as farm work, 
care of grounds, buildings, dormitories, and recitation rooms, making 
fires, and ordinary repairs are performed by the students, and for such 
labor they receive compensation at the rate of 40 cents per day of 
8 hours. Board is furnished in the steward’s hall to pupils at cost. 
There are four general courses in the college: Industrial, preparatory, 
normal, and collegiate. The industrial course includes a department 
of trades, which was started in 1899. Each student is required to 
devote eight hours a day to his trade, and will receive no pay from any 
department until he has reached the stage where he is of real assistance 
in the work of his trade. Students completing a course in any one of 
the trades will be given a certificate of proficiency. The following 
tradesare taught: Carpentry, blacksmithing, wheelwrighting, masonry, 
printing, shoemaking, tailoring, painting, and dressmaking. The 
dressmaking course is required of all girls. The courses of study are 
as follows: 

Carpentry.— First year: Names of tools and parts of tools; use and care of tools; 
instruction and practice in sharpening and preparing tools, planing and sawing to 
dimension, bringing into use planes, saws, drawknives, gauges, squares, and levels; 
simple joints, including half-laps, etc., made by use of saws; mortises and tenons 
embracing draw-boring, pinning, nailing, screwing, gluing work, panel work, etc., 
and bringing into use brace and bits, chisels and mallet, rabbet, beading, and plow 
planes. : 

Second year: Building construction. Exterior work: Laying off for foundation, 
inspection of foundation; framing; simple roof construction; making and setting 
doors and window frames; sheathing, weatherboarding, boxing, shingling. Interior 
work: Flooring, ceiling, wainscoting; casing before and after plastering; fitting doors 
and windows. Elementary lessons in architectural drawing. 

Third year: Building construction. Interior work: Making doors, sashes, mantels, 
stairways, including straight, broken, and circular stairways, with rails, balusters, 
newels, and panel work. Exterior work: Piazza and porch decoration; truss roofs. 
Architecural drawing and designing; estimating and contracting; talks on subjects 
pertaining to house construction. All work throughout the course will be made 
from drawings. 
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BLACKsMITHING.— First year: Use and eare of forge; the study of iron; the forging 
of simple articles; the making of simple welds. 

Second year: The kinds of welds; welding steel; the use of long and short laps; 
shrinking old tires; forging simple pieces to wagons and carriages; repairing wooden 
parts of wagons; talks on the anatomy of the horse’s foot. 

Third year: Tire welding, axle welding, ironing wagons and buggies; tool mak- 
ing, tempering, and annealing; practical horseshoeing. Such instruction in wheel- 
wrighting wiil be given during the course as is necessary for a practical blacksmith; 
all work will be done from drawings made by the students. 

Masonry.—First year: How bricks are made; study of the soil used in brickmak- 
ing; classification of bricks; materials used in mixing mortar; use of gravel in mix- 
ing mortar, cement, and lime. 

Second year: Spreading mortar on board and on wall; laying out wall dry and 
laying out wall with mortar; 8-inch wall with corners; 8-inch wall with chimneys 
and fireplaces; 16-inch wall with flues; 12-inch square piers and chimneys. 

Third year: Sixteen-inch wall; use of headers; semicircular and segmental arches; 
laying off building; setting doors, windows, sills, and frames; semicircular arches 
over doors and windows; gothic arches and dovetail arches. All work is done from 
drawings; talks on building and construction throughout the course. 

Parintine.— First year: Names, uses, and care of brushes and tools; arrangement 
and care of shop; roof painting and use of wall brushes on weatherboarding; applying 
priming and second coats to weatherboarding; practice in trimming; sandpapering 
and applying lead coats; puttying and applying rough stuff; rubbing rough stuff; 
lessons in the mixing of the principal virgin tints; interior work with inside colors. 

Second year: Further practice in applying second and third coats to exterior walls; 
complete course in farm-wagon painting; applying colors to buggies and first coat 
of yarnish; interior work imitating wainscoting, graining, and staining; hard oiling 
and first lessons in frescoing; how to make different putties; striping carriages; cut- 
ting glass and glazing; frosting and staining glass; rubbing varnish with felt and 
pumice stone; further work in exterior decoration; advanced lessons in sign writing, 
gilding, and glass embossing; use of ladders and swinging stage. 

Third year: Applying finishing varnish to carriages; fresco painting continued; 
practice in striping and ornamenting; stencil making; bronzing on wood, iron, and 
plaster cast, imitating marble; painting in distemper; talks on cleanliness in working 
and manufacture of pigments. Diseases common to painters, and cures, 

Tartorinc.—First year: Care of tools and workshop; correct position on board; 
how to thread needles properly and kinds of needles for different grades of work; 
stitches—backstitching, herringbone, sidestitching, serging, felling, flat and welt 
seaming, tacking, featherline loops and bars; sewing on various kinds of buttons; care 
of machine and parts; how to handle machine properly; practice on parts of pants— 
hip, side, top, fob pocket, flies, back strap, and the shrinking of surplus cloth; seam- 
ing, fitting tops, and the proper method of finishing trousers. 

Second year: Repair work of all kinds; square, triangular, and circular patches; 
patch, flap, welt, and bound pockets; fitting of vest collars; amount of surplus cloth 
to be drawn in to make a firm and regular edge; sleeve making, coat facing under 
collar, quilting of canvas, and other minor parts in coat making. 

Third year: Kinds of edges—bound, pipe, single, double, and raw; fitting col- 
lars and sleeves; French narrow and English broad buttonholes; neat and artistic 
finish on all kinds of coats; classification of goods; how to take measure—special care 
given to drafting and garment cutting; talks on economy throughout the course. 

Snormaxine.—Virst year: Thread making; waxing threads and putting on bristles; 
names, uses, and care of tools; stitching and sewing; patching; half soling; finishing; 
repair work. : 

Second year: Repair work continued; quality and different classes of work; making 
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of new work; topping; lasting; insoling; inseaming; sewing and nailing soles; mak- 
ing toppings. 

Third year: Measuring feet and making shoes to fit; special course in fitting shoes 
to crippled and deformed feet. 

Sewinc.— First year: One half day a week to each class. First lessons consist of 
talks on cloths—cotton, linen, silk, and wool; threads, warp, and woof are developed; 
manner of weaving and average widths of cloth; workbox—articles necessary and 
care of each. The stitches used in plain sewing are carefully taught in the following 
order, viz, basting, running, overcasting, overhanding, backstitching, hemming, 
gathering, regulating gathers, blindstitching, darning, and patching. Seams—felled, 
French, hemmed, Dorothy, and backstitched. Hems—faced, extension, rolled, hem- 
stitched, French, blind, slipstiteh. Patches—overhanded and hemmed—are to aid 
pupils in mending torn garments neatly and accurately. Buttonholes, loops, eyelets, 
and hooks and eyes are taught by practice work on oblong squares; the length of 
thread to sew with is taught with this part of the work; sewing on buttons properly; 
matching plaids, stripes, and figures; fancy stitches—brier, herringbone, feather, 
button-hole, and outline stitches are taught to help pupils in beautifying simple 
material; dressmaking begun. 

Second year: The first year’s work continued. Taking measures and drafting pat- 
terns; underwear, shirt waists, children’s dresses, and thin dresses are made from 
drafted patterns. Color talks are given. Drafting continued. 

Third year: Second ‘year’s work continued, and dressmaking by parts commenced. 
The skirt, lining, canvas, and goods cut, basted, fitted, stitched, pressed; putting on 
braid, finishing placket, sewing on belt and ‘‘hangers,’’ hooks and eyes complete 
that part of the work. The basque lining cut—right and wrong way to cut taught; 
goods cut next, matching plaids, stripes, figures, and up and down of pile in velvet; 
basting basques, fitting, paring seams, pressing, sewing on hooks and eyes, right and 
wrong way. Boning basque and making sleeves, collar, and ‘‘hangers’’ complete the 
waist. Each pupilis required to make a complete set of bed linen, underwear, and at 
least one dress before finishing the course. 

The object is to give each pupil a thorough knowledge of plain and fine sewing. 
Hints on embroidery, millinery, and interior decoration are given outside of school 
hours. Each pupil keeps a record of verbal instructions and work done by herself. 
To become a finished dressmaker requires three years. 


The course in printing has not yet been laid out. There are 9 
instructors in the department of trades. As this department has just 
been started there have been no graduates. 

The buildings consist of a dormitory, two school buildings, chapel, 
farm house, blacksmith shop, wheelwright and carpenter shops, and 
four cottages for the teachers. The cost of these buildings was about 


$50,000, and the annual cost of maintaining the college is $16,000. 


Funds come from State appropriations and from the grants by the 
United States of the proceeds of public lands. 

From an official of the institution the following statement was 
obtained: ** The courses of instruction can undoubtedly be improved as 
the school grows older; they can be made more practical; trade teach- 
ing, having just been begun in this school, has had little if any effect 
so far upon the industries of the State or upon the working classes, but 
the influence of the general educational system of this and similar 
schools has been to increase intelligence and to promote industrial, 
educational, and social development among the working people. Those 
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who have been under the instruction and influence of such schools have 
greatly improved in efficiency; they do better work and get higher 
wages and more rapid promotion by reason of the preparation for 
work secured by their school education; the graduates of such schools 
are preferred by employers, because they are more intelligent and 
regular in the discharge of their duties; the influence of such schools 
has led to the improvement of ordinary shop training; their gradu- 
ates are able to get work at all the trades without passing through a 
term of apprenticeship.” 


CENTRAL CITY COLLEGE, MACON, GA. 


This is a school but recently started by the Missionary Baptist Con- 
vention of Georgia (colored). 

The courses of instruction are academic, collegiate, theological, and 
industrial. The industrial course has four branches—carpentry, sew- 
ing, cooking and domestic science, and farming and dairying. Print- 
ing is also taught, but only inan elementary form. The general manage- 
ment is in the hands of the board of trustees and the principal of the 
school. The instructors have been trained in the Spellman Seminary 
of Atlanta, the Lynchburg Seminary, the Atlanta Baptist College, the 
University of Chicago, and similar institutions. 

In the industrial branches the number of pupils is as follows: Car- 
pentry, 25; sewing, 16; cooking and domestic science, 48; and farm- 
ing and dairying, 12. In these branches the attempt is made to teach 
the occupations thoroughly—the instruction goes beyond mere manual 
training. There have been no graduates as yet. The building now in 
use cost $10,000, and the annual cost of maintaining the school is $3,000. 
The proportion of these figures applicable to the course in industrial 
training is small at present. The funds are contributed by the Mis- 
sionary Baptist Convention of Georgia. 

In the opinion of the officials of this schoo] its industrial courses 
could be improved by the addition of more modern tools and appli- 
ances, and the outlook is encouraging. The school has already created 
an educational sentiment and is increasing the intelligence and efficiency 
of the working classes. Graduates of similar schools in Georgia are 
preferred to shop-trained boys because they have theoretical knowl- 
edge in addition to practical. They get work at their trades without 
undergoing a period of apprenticeship. The school is too young to 
have it said that it has proved satisfactory, but the management is 
encouraged to believe that it will be, and that it will attain the end for 
which it was established. 


HAVEN HOME AND INDUSTRIAL SCHOOL, SAVANNAH, GA. 


This school was started in 1885 by Mrs. 8. M. Lewis and Miss Viola 
Baldwin, under the auspices and support of the Woman’s Home Mis- 
sionary Society of the Methodist Episcopal Church. Its aim is the 
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training and culture of poor colored girls, who are taken into the home 
and taught domestic industries. The special need leading to the estab- 
lishment of the school was the desirability that the colored children 
should be taught such useful occupations as would enable them to 
support themselves and make their homes happier and brighter. The 
general management is under the principal of the school as directed 
by the supervising committee. 

From 8.45 a. m. to 2p. m. each day is devoted to regular school 
work, besides an evening hour for study. The remainder of the time 
is divided between housework and sewing. Fifty cents per year is 
charged for the use of school books; day students furnish their own. 
books and pay 50 cents per month tuition. Board in the home is $5 
per month. 

The industrial courses taught are sewing, cooking, and laundry 
work, and are designed to fit the girls for taking care of their homes, 
or to earn their living as teachers, domestic servants, and seamstresses. 
The total number of instructors is 6, educated in Clark University, 
Fredonia Normal School, and Clarion State Normal School. There 
are 40 pupils in the school at present. But 60 have regularly grad- 
uated, though 700 girls and 15 boys have received more or less training 
in the school since it was started. 

The buildings used cost about $10,000, and the annual cost of main- 
taining the school in all its branches is $3,000. The funds for sup- 
porting the institution are raised from fees, contributions of individ- 
uals, etc., and one-third is provided by the Woman’s Home Missionary 
Society of the Methodist Episcopal Church. 

The officials of this school believe that with more room and money 
their industrial courses could be improved. The effect of this and 
similar schools has been to improve the home life and to increase 
morality. Those educated in such schools receive better wages and 
have steadier employment. The graduates are more desired by 
employers than others because they are better trained, and schools of 
this kind have proved satisfactory; but more trades or occupations 
should be taught. 


GILBERT ACADEMY AND INDUSTRIAL COLLEGE, WINSTED, LA. 


The need of a school of a thoroughly practical character for the 
education and training of the colored race led to the establishment of 
this school. It is supported by the Freedman’s Aid and Southern 
Education Society, and the board of managers of that society are its 
trustees. It is now a branch of the New Orleans University. 

The school ‘‘is open to young men and women of all races and 
religions,” but only colored pupils have availed themselves of its 
privileges. Applicants must furnish satisfactory evidence of a good 
moral character. Students whose parents or guardians do not live in 
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the village must board in the school building. Tuition is free. An 
incidental fee of 50 cents per month is charged each pupil. Board 
is $6 per month, payable in advance. Boarding students must furnish 
their own bedding. Young women do their own washing, and young 
men are charged 50 cents per month for having washing done. An 
extra charge of $2 per month each is made for music, stenography, 
typewriting, and drawing. 

The institution may be considered as having two departments of 
instruction, academic and industrial. The industrial department is 
independent of the academic and its courses are not compulsory; but, 
owing to the large number who desire to take them, only those who 
expect to become workmen are encouraged to enter upon them. 

For the year 1899-1900 the number of pupils pursuing the industrial 
courses of study was as follows: Agriculture, 40; floriculture, 5; dairy- 
ing, 3; printing, 10; carpentry and cabinetmaking, 11; needlework, 
32; blacksmithing and wheelwrighting, 11; baking and cooking, 6 males 
and 47 females; painting, 3; and laundry work, 44. There have been 
but 15 graduates so far. 

There are 14 members of the faculty, of whom 6, all graduates of 
this academy, are engaged in teaching trades. The industrial building 
and its equipment cost $5,800. To maintain the industrial work costs 
about $1,000 per annum. As the industrial department is carried on 
in connection with the academic, the cost is low; in the opinion of the 
faculty, were it carried on by itself it would cost at least $3,000 per 
annum. The funds are supplied from the interest on a smal] endow- 
ment and by the Freedman’s Aid and Southern Education Society. 

Facts and opinions gathered from the officials of this institution are 
to the following effect: The courses could be improved by having 
them made longer, and the outlook is good for such improvement, as 
people are now inclined to aid industrial schools. The graduates 
exert an influence for good in their communities and labor to raise the 
intelligence of those around them. They get higher wages than work- 
men educated in the shops only, and as they are better prepared for 
work they are preferred by employers and do not have to pass 
through a period of apprenticeship when beginning work. Schools of 
this character have tended to improve the training given in shops, 
are generally successful, and are fast attaining the ends for which 
established. 


TOUGALOO UNIVERSITY, TOUGALOO, MISS. 


This is a school for the education of the colored youth of both sexes. 
It was started in 1869 by the American Missionary Association, which, 
with funds specially given for that purpose, purchased 500 acres of 
land and a large mansion that had been erected just before the civil 
war. In the next two years two other buildings were erected, so that 
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in 1871, when the school was chartered by the State, there were 
boarding accommodations for about 60 students. 

In 1872 the school was adopted by the State as one of its normal 
schools, but in 1877 State support was withdrawn. In 1879 a board of 
visitors was appointed on the part of the State, and from that time 
until 1892 the State appropriated from $1,500 to $3,000 a year for the 
support of the normal department. Since then this appropriation has 
not been made, as the school, not being conducted as a free school, can 
not receive State aid under the constitution. 

The general management is in the hands of the president and 
faculty. 

In the university there are the following schools and courses of 
study: The Daniel Hand kindergarten and primary school, for day 
pupils only, used as a school of practice and observation for those 
training to be teachers; the grammar school, which receives pupils 
from the fifth to the eighth grade, and prepares for the academy and 
the teachers’ training courses or normal school; the academy, with 
classical and scientific courses, fitting for college and also designed for 
those who may not desire toattend school longer; and the teachers’ train- 
ing course or normal school intended to meet the needs of those who 
wish to fit themselves for teaching in the schools of the State. Indus- 
trial work in some form is combined with all the above courses. A 
college course was begun in the fall of 1897; there is also a musical 
department and a biblical and theological department. 

The industrial work, as above stated, is given to all students of the 
primary, the grammar, and the normal schools, and of the academy. 
This is principally in the form of manual training and training in the 
branches of domestic science, and the regular courses in these, includ- 
ing wood and iron working, mechanical drawing, cooking, etc., last 
four years. 

After completing the regular course, advanced work is given for 
those who have shown special aptitude and wish to learn a trade, and 
special arrangements are made for those who wish to attend this 
school for the express purpose of learning a trade or occupation. 

Certificates of proficiency are given to those completing a trade 
course. Trades and occupations are taught, as follows: Carpentry, 
eabinetmaking, blacksmithing, mechanical drawing, farming, garden- 
ing, cooking, housekeeping, needlework (including hand and machine 
sewing, dressmaking, and art embroidery), and millinery. 

During the school year 1899-1900 the number of students in each 
course was as follows: College, 7; academy and normal school, 46; 
grammar school, 165; kindergarten and primary school, 186; night 
school, 24; music department, 47; and industrial works, 288 (carpen- 
try, cabinetmaking, and blacksmithing, 75; needlework, 98; millinery, 
12; cooking, 70; housekeeping, 11; farming and gardening, 22). The 
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total number of students, not including duplications contained in the 
above list, was 436. 

The number of those who were actually learning trades and the 
number of trade graduates have not been obtained, but the total num- 
ber of graduates up to the year 1899-1900 was 92. 

There are 27 members of the faculty, 5 of whom teach in the indus- 
trial courses and are graduates of the Hillyer Institute (Y. M. C. A.), 
of Hartford, Conn., Pratt Institute, of Brooklyn, N. ¥., New York 
School of Domestic Science, of New York City, and the Atlanta Uni- 
versity, of Atlanta, Ga. 

The existing buildings and equipment are valued at about $100,000, 
and the cost of maintaining the school is $18,000 annually, the funds 
being obtained from the American Missionary Association and from 
contributions. 

Applicants for admission to this institution, except for the kinder- 
garten school, must be 14 years of age and must pass the required 
examinations. 

The expenses are 25 cents per week for tuition, $1.75 per week for 
board (including furnished room, lights, and plain washing), 50 cents 
per term as an incidental fee, which helps to provide books and period- 
icals for the library and reading room, and $3 per month for instru- 
‘mental or vocal music for those taking lessons therein. Each student 
must furnish his own lamp chimneys, towels, and soap. The total 
expense of board, tuition, and incidéntal fees for the year of eight 
school months is $65.50. From those who wish to pay in advance for 
a whole year $60 cash will be taken for full amount. 

Those remaining at the school during the winter and spring vacations 
will be charged 25 cents per day for board. All needed text-books 
can be purchased or rented from the treasurer. The rent of the needed 
books is $1 per year. 

About a dozen boys can, by working on the farm and in the garden, 
pay their way in full, receiving instruction in the night school. The 
same number of girls can work their way in the boarding hall. Work 
aid to a limited amount may be given to others, 

On behalf of the management it is stated that there is a constant 
development and improvement in the courses taught, it being the 
endeavor to work toward industrial training for the masses and special 
instruction for the trades; that years ago an apprentice system at the 
trades was tried, but failed, as it gave industrial training to a limited 
number only, and that the present system is far more successful. It is 
also stated that there are no industries in the locality of the school, 
except a few blacksmiths and carpenters; many of the graduates come 
from a distance and upen graduation either return to their homes, where 
they exert a strong influence for good and often become leaders of 
their people, or become useful citizens in other places where they locate; 
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those who have been under instruction in the school have improved in 
every respect, and higher wages, steadier employment, and more rapid 
promotion certainly accrue to them as a result of their good prepara- 
tion for work, and they are preferred by employers over shop-trained 
boys by reason of their increased intelligence and fine training. 

It is said that the school-trained workmen can get work at their trades 
without undergoing a period of apprenticeship. 

The school is considered to be very satisfactory, and its students are 
developed in character and add much to the economic wealth of the 
communities wherein they locate. 


ASHEVILLE ACADEMY AND INDUSTRIAL SCHOOL, ASHEVILLE, 
N. C. 


This institution for colored girls, now in its fifth year, isa general 
educational institution, having primary, grammar, and normal depart- 
ments, and teaching, in the Allen Industrial Home, connected with the 
academy, all branches of domestic science. 

The training of the home is intended to prepare young colored 
women and girls to conduct properly their own homes, or to render 
acceptable service to those who may employ them. It consists of a 
three-year course, which includes sewing, dressmaking, cooking, and 
laundry work. Pupils completing this course will receive a certificate 
of attainment. No pupil will be received in the home for less than 
three months. 

The management is in the hands of the superintendent and faculty, 
and is conducted under the auspices of the Woman’s Home Missionary 
Society of the Methodist Episcopal Church. There are 5 teachers, 
1 of whom is a graduate of this school and 1 a graduate of Fredonia, 
(N. Y.) Academy. 

In the different industrial courses in the year ending in May, 1901, 
there were 90 pupils in sewing and dressmaking, 27 in cooking, 27 in 
laundry work, and 85 in general housekeeping. There have been but 
6 graduates up to and including the year 1900, but many who have 
not completed their courses have left the school and are at work. 

Tuition and board are payable in advance. The terms are as 
follows: Board in the Industrial Home, $6 per month, or $50 per year; 
tuition in normal or grammar departments, 50 cents per month, or $4 
per year; tuition in primary department, 25 cents per month, or $2 
per year; instrumental music, 25 cents per lesson; elocution, four 
lessons for $1. 

The cost of the buildings was: For the school building, $5,000, and 
for the Allen Home, $11,000. An adjoining lot, worth $2,500, has been 
donated. ‘To maintain the school in all its departments costs $3,300 
per year. The funds are obtained by donations and contributions of 
friends and church societies. 
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Information obtained from the school faculty is to the effect that an 
extension of the courses is desirable, but on account of lack of means 
the prospect of improvement is poor. 

The pupils of the school have learned to take care of their own 
homes and those cf others, and many applications for help have been 
filled from among the students at high wages. This school has been 
a great stimulus to other schools and very helpful among the young. 

As a result of their preparation for work, the girls of this school are 
said to secure better employment and higher wages than they could 
otherwise have done. When taken into the school they are crude and 
ignorant, but when they leave they can fill good positions as cooks, 
dressmakers, etc., and give satisfaction, and are greatly prefer med 
by employers to those without the schoo] training. 

The school has proved very satisfactory, but more means is needed 
to extend it on other lines of industrial training. 


HIGH POINT NORMAL AND INDUSTRIAL SCHOOL, HIGH POINT, 
N.C. 


This school was established in 1891 by the Board of Home and 
Foreign Missions of the New York yearly meeting of Friends. 

The management is by the principal and faculty under supervision 
of the local advisory board of the Society of Friends. It conducts an 
academic department, a music department, and an industrial depart- 
ment. The graded-school course of the city of High Point is also 
conducted by this institution under an arrangement with the school 
board of the city, and a night school also forms one branch of the 
school. 

The industrial department has courses in domestic science, sewing 
(including dressmaking), and cooking, for girls; in mechanics, brick- 
laying, plastering, blacksmithing, carpentry, free-hand drawing, 
mechanical drawing, and farming, for boys. The courses of instruc- 
tion are as follows: 

Sewina.—It is the aim to give the girls all those things which are essential to 
thorough development. Each girl who enters the boarding department is required 
to sew a certain number of hours each week. The sewing room is furnished with 
all articles necessary to make instruction thorough and satisfactory. 

First year: Instruction in use of needle, thread, thimble, and cloth; drills on 
basting, overcasting, running, stitching and backstitching; turning, basting, and 
hemming of hems of different widths; buttonholes; making of bags, towels, and 
aprons. 

Second year: Review of first year’s work; buttonholes; putting on hooks and eyes, 
felling straight and bias fells; hemstitching, gathering, and overhanding; putting on 
bands, putting in gussets; cutting and making of drawers, skirts, and dolls’ clothes. 

Third year: Review of second year’s work; darning and patching; instruction on 
the manufacture of needles, pins, thimbles, hooks and eyes, etc.; cutting from pat- 
tern and making of plain under-garments of all kinds. 
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DressMAKING. —First year: Instruction on different kinds of and manufacture of 
cloths; on quality, color, their harmonious blending and contrasting; on matching 
of plaids, figures, and stripes; use of machine; its parts and their uses; cutting, 
basting, fitting, and finishing of plain waists; cutting, basting, hanging, and finishing 
of plain skirts; making of collars, putting in whalebones, ete. 

Second year: Drafting by system, cutting and fitting of garments by measure, 
making of trimmed waists and skirts by measure. It would be well for those who 
take dressmaking to provide themselves with cloth and necessary articles for such a 
course. 

Cooxing.—All girls are given thorough instruction in plain cooking. Each girl of 
the boarding department is required to cook a certain number of hours each week. 
She must provide herself with two sets of white caps, sleeves, and aprons, also note- 
book and pencil. 

First year: Plain cooking, including breads, meats, gravies, vegetables, soups, and 
pies. 

Second year: Review of the first year’s work, and preparing such as meat sauces, 
puddings, pies, cookies, and cakes. 

Third year: Review of all previous cooking, and the making of such as salads, 
potting meats, jellies, ices, and fancy cakes. 

BrickLaytne.—Proper use of ordinary bricklayer’s tools; making mortar beds and 
boards; building scaffolds; screening and slacking lime, mixing mortar, selecting 
brick, choice of lime and sand, hod carrying, spreading mortar, use of cement, 
cleaning brick, laying brick pavement, running courses to line, use of wood brick, 
laying foundations with footings, running up corners and walls to height, use of 
stretchers, headers, half-headers, rowlocks and ties, laying tiers, settling sills, setting 
windows and door frames, striking joints, flat, hollow, and round; making plasters, 
panel work and brick cornice; laying off and building arches, square, bonded, and 
circular; building chimneys and stacks. Work is done from drawing. 

Prasrperinc.—Making mortar and putty; use of hair, lathing, plastering walls and 
ceilings, plastering to grounds and to finish, scratch coating, second and third coat- 
ing, floating, hard finish, and stueco work. Theory as well as practice will be given 
in both courses. Stress is placed upon neatness and precision of work. 

Moucnanics.—A thorough knowledge of practical mathematics will be given to fit 
the student for the work of this department. The following course will be pursued 
until students are able to take more difficult work: How to manipulate tools and 
machinery, and the use of the same; making of joints and curves; wood turning; 
wood carving; cabinetmaking; carpentry; free-hand drawing; instrumental drawing, 

BuLACKsMITHING.—A three years’ course, embracing the following work: Welding, 
enlarging, swaging, scroll work, horseshoeing, thread cutting, and drill work. 

Farmine.—The school owns a fertile farm of 90 acres where agriculture is studied. 
Five acres have been set apart for a model farm, where a practical and experimental 
farming course is carried on. The course of instruction is as follows: Nature of soil 
and drainage; fertilizers and manures; use of farm tools; tests of seeds and seeding 
crops; care of stock and a practical knowledge of dairying and dairy produets. 

The school owns horses, hogs, cows, one mowing machine, one wheat drill, one 
reaper, plows, wagons, and other farm implements. 


In the school year of 1900-01 there were 155 students taking these 
courses. There are 12 members of the faculty, of whom 5 are engaged 
in teaching trades. ‘Two of the instructors were educated in St. Augus- 
tine’s School, 1 in the North Carolina Agricultural and Mechanical 
College, 1 in the University of Pennsylvania, 4 in the Hampton 
Institute of Virginia, 1 in Fisk University, 1 in Shaw University, 
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1 in Leonard Medical College, and 1 in Earlham College. There have 
been no graduates as yet in the industrial courses. 

The expenses are as follows: Board, fuel, and laundry, per month, 
$7; tuition, day students, $1; incidental fee, $1. A limited number 
of students work in the daytime, at the rate of 5 to 7 cents per hour, 
and attend school at night the first year, after which they are placed 
in the day school. No cash is paid for this labor, but it is counted 
against the charges for board, tuition, ete. All boarding students are 
allowed at least two hours per day to work at the above rates. Work 
students must not be under 16 years of age, must be in good health 
and able-bodied, and must provide themselves with clothes, shoes, and 
medicine and be responsible for doctor’s bills for at least six months. 

Students must bring, or purchase on arrival, a Bible and a diction- 
ary, must be supplied with hairbrush, comb, toothbrush, clothes 
brush, shoe brush and blacking, and must provide their own sheets, 
pillowcases, towels, napkins, and toilet soap. 

This school has been in active operation only about six years, and 
the cost of buildings, land, and equipment was approximately $20,000. 
It costs about $12,000 annually to maintain it. The money is raised 
from tuition and other fees, from donations from friends, and from 
appropriations by the State and city. 

Officials of the school state that in the trades taught the courses are 
satisfactory, but that it would be advantageous could more trades be 

taught in the school; that the industries of the locality have been 
benefited by the establishment of the school, though no specific data 
can be given; that the course of training increases the intelligence of 
the students, and on account of that fact they work better and more 
intelligently than those who have not received such training. It is 
also said that although the school has no graduates as yet, still many 
who have nearly completed their courses leave and obtain work, and 
they always get better wages and give better satisfaction than those 
who have not had a school training. Those who have nearly com- 
pleted their courses go right to work as full workmen and have no 
apprenticeship to serve. The school is, generally speaking, satis- 
factory, but from lack of means, ete., has not yet fully attained the 
end for which it was established. 


ST. AUGUSTINE’S SCHOOL, RALEIGH, N. C. 


This school was incorporated in 1867 and began its work in 1868. 
Its purpose was to train young colored men and women in the ele- 
ments of an English education, to prepare them for teaching, and to 
add collegiate studies for those able to take them. The need of so 
educating the young that they might be able to earn a better living 
led to the establishment of industrial courses ata comparatively recent 
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date. There are the following departments at present: Collegiate, 
normal, preparatory, and industrial, and a training school for nurses. 

There are two terms of four months each in the school session. A fee 
of $6 per month is charged, and students must render thirty-five hours 
of work each month. The charge may be reduced from $48 to $45 a 
year, provided the students enter on the first day of the session and 
remain through the entire school year. Payment must be made in 
installments of $20 at the beginning of the session and $25 on the 1st 
of January. Day students are charged only $1 per month. Each 
student must provide three sheets, two pillowcases, blankets, and 
towels, and in addition the girls are required to have an umbrella, 
waterproof, and overshoes, and the boys overalls or suitable clothing 
for outdoor work. 

The general management is in the hands of the president and 
faculty—in number 23. Of these, 6 are employed in teaching the 
industrial courses. 

In the industrial department the yoang women have the care of the 
household and the young men the care of the grounds, the farm, and 
garden. Instruction is given to the girls in sewing, dressmaking, and 
cooking, and to the young men in farming, gardening, carpentry, 
bricklaying, masonry, and printing, and in these courses it is possible 
for them to obtain a thorough knowledge of the trade taught. The 
number of students in the industrial courses during the school year 
1900-01 was 38. The only graduates as yet from the industrial courses 
were 9 from the course of cooking last year. 

The cost of maintaining the school in all its branches for the year 
of 1899-1900 was $14,844.90, and the funds were obtained from interest 
on endowment, tuition and other fees, and contributions from friends. 

The industrial department of this school is new, but the courses are 
said to be the best that can be given under present conditions. They 
could be improved if more money were available. 


SHAW UNIVERSITY, RALEIGH, N. C. 


Shaw University was founded in 1865 for the purpose of educating 
the freedmen. All the students, except those in the schools of law, 
medicine, and pharmacy, spend considerable time in industrial training. 
Blacksmithing, iron and steel working and turning, cabinetmaking, 
carpentry, mechanical and free-hand drawing, sewing, and dressmaking 
are taught. The aim is to give the young men and women a practical 
training rather than to teach them trades, yet the occupations are so 
thoroughly taught that many of the graduates are capable of earning 
a livelihood and do earn one by work at the occupation learned in the 
university. The bulk of the students, however, become teachers and 
preachers. | 
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SLATER INDUSTRIAL AND STATE NORMAL SCHOOL, WINSTON- 
SALEM, N. C. 


Four ideas were prominent in starting this school: (1) The vital 
importance of training for good citizenship; (2) a belief that the negro 
should be taught to work intelligently with his hands as well as to 
become acquainted with the branches usually taught in the schools; 
(3) the great need of a normal school for colored people, a place where 
teachers should be taught how to teach; (4) a negro colony where 
colored people should liye, owning their own homes, starting their own 
industries, and to a certain extent governing themselves. 

Through the labors of the present president of this school and with 
the cooperation of the leading citizens of Winston-Salem, N. C., a 
board of trustees was organized in 1892 to establish a school embody- 
ing the ideas above set forth. A valuable tract of land near the city 
was donated by a number of interested citizens. Others erected a 
recitation hall and assembly room in which to begin the school, which 
was called the ‘‘Slater Industrial Academy,” in honor of the late 
John F. Slater, who gave a million dollars for the industrial training 
of negroes in the South. Soon after the founding of the school the 
county board of education of Forsyth County adopted the school and 
made provision for the carrying on of a public school in connection 
with the academy. In 1895 the legislature of North Carolina appro- 
priated $1,000 per annum for the school, and in 1897 it more than 
doubled this amount. Forsyth County appropriates a small sum for 
the school each year, and an annual appropriation from the Peabody 
fund is also received by the school. In addition, voluntary contri- 
butions are made by local friends of both races and by friends in the 
North. 

The school is normal, academic, and industrial in its character, and 
is managed by the State board of education, a local board of manage- 
ment, and by the president and faculty, which numbers 15, of whom 
4 give instruction in the industrial classes. 

The cost of the buildings and equipment now in use by the school was 
about $15,000, and the cost of maintaining it is about $6,400 annually. 

The expenses are: Board, payable in advance, $5 per month; wash- 
ing, 50 cents per month; fuel, 50 cents per month; tuition to day 
students, payable in advance, $1 per month. All students must fur- 
nish their own lights and must bring their own bedding, including 
quilts, sheets, and pillowcases. 

The privileges of the institution are not limited by sex or creed. 
All students registering must furnish satisfactory evidence of good 
moral character. 

The school has an academic department, a normal department, a 
department of the English Bible, a department of music, a commer- 
cial department giving instruction in bookkeeping, business law, type- 
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writing, and stenography, and an industrial.department. In this last 
department instruction is given in sewing, cooking, laundry work, and 
domestic economy for girls; and shoemaking, carpentering, ironwork- 
ing, brickmaking, and agriculture for boys. 

During the school year of 1900-01, 116 students were taking the 
industrial courses, and there have been 20 graduates therefrom, many 
more having had the benefit of the training but not graduating. 

The feeling exists among the managers of the school that the indus- 
trial training could be improved by extending the courses, and the 
hope is expressed that a textile school will be established in the near 
future. 

Tt is said that those who attend the school become better citizens, 
more intelligent, more efficient in every respect, and improve in con- 
duct. They are also more steadily employed, have better wages, and 
take and do a higher grade of work than those who have not attended 
the school. 

It is also said that the graduates of this and similar schools are 
everywhere preferred to merely shop-trained workmen, and they are 
more intelligent and can be trusted to do things by themselves. On 
this account a spirit of emulation has been aroused and there has 
recently been a change for the better in shop training. 

The work of the school has been exceedingly satisfactory—more so 
than was expected—and the entire neighborhood seems in accord with 
its efforts. 


SCHOFIELD NORMAL AND INDUSTRIAL SCHOOL, AIKEN, S. C. 


This school was started in 1868 by Martha Schofield, its present 
principal, in a little frame schoolhouse. To-day the property, entirely 
free from debt, is worth $30,000, and includes two substantial brick 
buildings and two frame buildings in Aiken, S. C., with a farm of 281 
acres 3 miles distant from the town. The school is the result of a 
need ‘‘for an institution to train colored pupils to meet the problems 
and conditions of life they have to confront, and to make them better 
fitted to meet the duties that will come to them as brothers, sisters, 
parents, or citizens. In the country places, in the towns and vil- 
lages of the South, are hundreds of young colored men and women 
growing up in the densest ignorance. In our schoolrooms they receive 
thorough training and industrial instruction which fit them to take 
up the duties of everyday life.” 

Applicants for admission must give evidence of a good moral char- 
acter. Students from a distance must board at the school. In the 
boarding department only girls of 12 years of age or over and boys of 
15 years of age or over are taken. 

The terms are as follows: $6 per month for board, room, fuel, and 
light, or $5 a month each where more than one pupil comes from the 


TRADE AND TECHNICAL EDUCATION—UNITED STATES. 827 


same family or for those who have been teachers in the publie schools; 
50 cents a month for boys’ washing—girls do their own washing in the 
laundry; 50 cents a month for tuition and the use of text-books. 

There are 17 instructors, of whom 10 give instruction in the indus- 
tries taught. 

All the boarding students have the privilege of learning trades dur- 
ing the afternoons and on Saturdays. The course in each trade is four 
years, but may be extended if students are irregular in attendance or 
are backward in their work. Certificates are not given in any trade 
until it is thoroughly mastered. A limited number of day students 
are also allowed to take up special industries, and their work is 
accepted in leu of tuition fees. The trades taught are as follows: 


Printing: This has been taught for over twenty years, and graduates are to be 
found all over the South. The monthly newspaper and school stationery are printed 
by the students, the leading hotels patronize the school press extensively, and the 
eheck and pass books of the bank of Aiken are printed and bound here. 

Harness making: No machimes of any kind are used in this department, but every- 
thing is handmade and the work turned out competes successfully with the best. 

Carpentry: The first year in the carpenter shop is devoted exclusively to repair 
work. Later new work is taken up. The instructor in this department is both a 
earpenter and a cabinetmaker and is fully qualified to carry his pupils from the 
simplest operations with the plane and square to the most intricate ones in furniture 
making. 

Blacksmithing: There is a conveniently arranged shop, supplied with a few tools, 
where repairs are made for the farm. There is no regular instructor at present, and 
additional tools are also needed. It can not be said that the trade is really taught. 

Farming: Industrious boys of good character are given work on the farm at $7.50 
per month, which is paid over to the boarding department for school purposes when 
the engagement terminates. Fiye and one-hali months’ work pays board and tuition 
for the whole term. While this is being done, useful information about farming is 
being imparted. 

Shoemaking: This department was opened for girls in 1897, and many have learned 
to half sole, heel, and patch as well as the average country shoemaker. They expect 
to devote four years to the trade and to complete it. 

Sewing: Mending is necessarily the first and most important part of this work, 
though a great many sheets and pillowcases are made, a quantity of underwear, and 
a number of dresses. An advanced class is taught, in which a number of girls learn 
to cut, fit, and make dresses. 

Cooking: A systematic course, in which the girls receive instruction three times a 
week. 
Housekeeping: This includes sweeping and scouring, dusting and arrangement of 
rooms, washing of dishes, setting of tables, etc. 

Laundering: Facilities are provided for 12 girls in the washroom and 8 in the 
ironing room, who are instructed in the best methods of washing and ironing. 

Storekeeping, for the sale of old clothing donated to the school and for the instruc- 
tion of students, has been a leading feature of the work since 1882. During the busy 
geason there have been oyer 100 customers a week, who were waited on by the 
students under the supervision of a teacher. The one-price system is adhered to, 
exactness in small things is observed, and business conducted on a strictly cash 
basis. During the year ending May 31, 1900, the receipts from the sales of old 
elothing at the store was $1,665.45. 
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The number of students receiving instruction in the foregoing 
industries is as follows: Printing, 7 boys and 3 girls; harness making, 
8 boys; carpentry, 10 boys; shoemaking, 4 boys and 2 girls; chair 
caning, 4 girls. 

The cost of maintaining the school for the year ending May 31,1900, 
was $5,991.18, and the funds came from interest on the endowment 
fund, voluntary contributions of friends in the North, public school 
fund and tax from pupils, sales of stationery, balance left from income 
of previous year, etc. 

From statements of the school authorities it appears that while the 
courses of trade instruction are excellent they could be improved 
by the use of money in purchasing tools and material and by increas- 
ing the number of trades taught; that the school has done much to 
raise the intelligence of those who have attended it and has a good 
effect upon the laborers of the locality generally, and that it has 
caused those who have received its training to obtain higher wages 
and steadier employment than they would otherwise have received. 

It is also believed by the school officials that the graduates are pre- 
ferred by employers to those whose only training was received in the 
shop, as the school graduates are better prepared for the work. They 
do not have to pass through a period of apprenticeship at any of the 
trades taught in the school. It is also said that the school has proven 
satisfactory and is constantly increasing in efficiency. 


CLAFLIN UNIVERSITY, ORANGEBURG, S. C. 


The existence of this institution is due largely to the generosity of 
the Hon. Lee Claflin and family, of Massachusetts, which made possi- 
ble the purchase, in 1869, of the original site of the Orangeburg (S. C.) 
Female Seminary, consisting of 6 acres of land and several buildings, 
Later two tracts of land adjoining the original purchase were secured, 
containing, respectively, 37 and 31 acres. The university was estab- 
lished for the purpose of educating the youth of the colored race. 

By an act of the legislature, approved March 12, 1872, the College 
of Agriculture and Mechanics’ Institute for colored students was 
located at Orangeburg. An experimental farm, containing about 116 
acres, adjoining the property of the university, was purchased. For 
the sake of greater economy and efficiency the two institutions, while 
distinct in every other particular, were placed under one management. 

In 1896 Claflin University, in obedience to the action of the general 
conference, which declared against the union of church and state, 
separated from the State institution, and is now under the control of 
the Freedmen’s Aid and Southern Education Society of the Methodist 
Episcopal Church. 

It was recognized that there was great need of an institution where 
trades could be taught, and the John F. Slater fund making it possi- 
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ble to commence in that line, the department of manual training was 
established in 1883. The object of this department is to give instruc- 
tion in manual training and to teach trades in connection with literary 
studies. 

Certificates are given to those completing the industrial courses and 
diplomas to those completing the classical and other courses. 

The boarding department is conducted on the club plan. This 
arrangement gives the students a voice in the selection of the daily 
bill of fare. After an experience of several years it has proven to be 
the most satisfactory plan for all concerned. The best quality of food 
is used, and in sufficient quantity and variety. Two kitchens are set 
apart for self-boarders. By this arrangement students who live near 
and those who wish to practice economy can provide for themselves. 
Many students claim to board on from 30 to 50 cents per week. 

The university provides rooms for students, each furnished with 
bedstead, mattress, table, chairs, and washstand. All other articles, 
such as quilts, sheets, pillowcases, spreads, mirrors, towels, soap, 
lamps, bow] and pitcher, books, Bible, napkins, teaspoons, and tum- 
blers, must be furnished by the students The university store pro- 
vides at very low rates all kinds of groceries, stationery, books, ete. 

The expenses per month are as follows: Matriculation fee, 50 cents; 
primary department, 60 cents; English department, $1; preparatory 
and normal department, $1.50; college department, $2; room rent, $1; 
extra fuel—self-boarders, 50 cents; board at university tables, $5.50. 

The department of industrial training contains the following courses: 
Mechanical drawing; architectural drawing; woodworking, carpentry, 
etc.; masonry, lathing, and plastering; ironworking; painting, house 
and coach; printing. 

The Simpson Industrial Home, established by the ladies of Phila- 
delphia in memory of the late Bishop Mathew Simpson, is a two-and- 
a-half story building. It is under the care of a matron, who gives 
daily instruction in the art of domestic economy. Several girls reside 
permanently in the home; others are sent by classes from the univer- 
sity for instruction therein. It is a part of the university, and is 
under the auspices of the Woman’s Home Missionary Society of the 
Methodist Episcopal Church. Plain sewing, dressmaking, and cook- 
ing are here taught. 

An outline of the industrial work is as follows: 

Mecuanicat Drawina.—All working drawings come under this head. There is, 
however, a special course in mechanical drawing, to which the senior normal and 
preparatory students are admitted. This course comprises the drawing of the ellipse, 
spiral, cycloid, epycycloid, and hypocycloid, helix, screw threads; projections; pyr- 
amids; oblique views; truncated pyramids, oblique views of the circle; development 
of surfaces; truncated cones; intersecting solids, cylinders, and cones. 


ARCHITECTURAL Drawinc.—Names, uses, and care of instruments; practice drawing 
of simple geometrical forms; copying plans and elevations of small frame cottage; 
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copying exterior and interior details of cottage; making plans, elevations, and details 
of small brick building; working out details of the classic orders; drawing of orna- 
ments; study of materials; principles of designing; lectures on superintendence. 

Woopworkina.—The classes in woodworking are made up of the normal and col- 
lege preparatory departments. Girls report to light woodworking and drawing, tak- 
ing the course with the boys. This is done because it is educative; that they may 
be made familiar with tools and the use of the same; for physical exercise, and, lastly, 
that those who are to teach may be better able to do kindergarten werk. The course 
of study in woodworking covers three years. 

The first and second years of the woodworking course are compulsory, a third year 
is elective, allowing woodworking, masonry, or painting. The woodworking depart- 
ment is equipped with a 16-horsepower gagoline engine, planer, and matcher, ripsaw, 
bandsaw, lathes, mortising machine, emery wheels, and a single-head patent freizer. 
Students are taught how to operate the machines and to keep them in order. Special 
attention is given to lathe work, where students turn chisel and hammer handles, 
rolling pins, table legs, balusters, and face-plate work. 

First year: Names, uses, and care of tools; simple lessons in sawing, crosscut and 
ripping; nailing; exercises in planing rough surfaces to a finished face within one 
plane; exercises in joining edges-at right angles to face, tested by the try-square; 
planing inclined and circular edges; making one-piece articles—sloid; turning-lathe 
practice. 

Second year: Sharpening tools and setting saws; making halved joints, mortise 
and tenon; Russian sloid, doweling, dovetailing, and constructing joints from above 
principles at angles of 90°, 45°, 223°, and 30°. 

Masonry, LatHinG, AND PLasrerrnc.—The course in bricklaying with the other 
branches of the masonry department is designed to fit young men for practical life. 
Not only those who expect to be masons take instructions in this department, but 
also young men who are fitting themselves for master woodworkers and architectural 
draitsmen. The course of study is as follows: Names, uses, and care of tools; study of 
clay, sand, rock, and concrete; mortars and their constituent parts; foundations; 
practice work on straight wall; bonding, building plain window and door caps; 
lectures and practice work on arches; use of anchors; laying of pressed bricks; cal- 
culations on materials; estimating work; lessons in lathing; lessons in plastering, 
including all kinds of finish; lessons in estimating lathing and plastering. Lectures 
are given on strength of walls, fireproof construction, cement, ete. Instruction is 
given in drawing and reading plans. Students who are anxious to stand at the 
head of their work are encouraged to enter a class in architectural drawing. 

Tronworxinc.—This department is fitted with eight portable iron forges of the 
most approved pattern, and with all necessary tools, vises, benches, ete. The course 
of instruction embraces the care and management of fires, and lessons in heating, 
holding, and striking, advancing gradually to bending, upsetting, welding, punching, 
drawing, and shaping iron, and hardening and tempering steel. Repairs are done 
by instructors and students, thereby giving practical training and application of 
theory. Shop tools are made by students in regular class work. Aside from forge 
work, finishing with files and emery cloth is taught. All work is executed from 
drawings made by students. It is the plan of the management to have machine 
work in this course another year. Arrangements are made for the placing of power 
lathes, drill press, and planer. 

Paintinc.—This department is twofold in its instruction, comprising house and 
coach painting. Instruction is given in the following subjects: Use and care of tools; 
exercises in selecting colors and mixing paints; exercises in priming, second and 
third coat work in house painting; talks on pigments; exercises in sign writing; 
exercises in oil, wood filler, and varnish work; exercise in finish work; free- 
hand drawing of stencil patterns and cutting the same; graining and staining; fresco 
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painting in water colors and oil; exercises in gear and body painting, priming, 
puttying, pumicing, rubbing, striping, and finishing; glazing. 

Printinc.—The Claflin Bulletin is printed and the job work of the institution is 
done in the office. Students are first taught the bese of the cases; to handle stick 
and rule, and to set and distribute type. They next learn the different fonts of type, 
to make up forms, and to do presswork. 

PLAIN sEWwiNG.—All girls not members of the dressmaking classes are required to 
take plain sewing. So far as possible they are provided with material for the making 
of useful articles, but many are kept upon sample or practice work. There is no 
difficulty in keeping up an interest and even enthusiasm in this department. 

DrerssMAKING.—By the system of dress cutting by measure in use any girl of 
ordinary intelligence can learn in one year to cut and make a dress in good style. 
Persons who are not members of the university are at liberty to learn the system by 
the payment of a small fee. 

Cooxrxc.—Classes in cooking are taught at the Simpson Home. The departments 
are furnished with the necessary implements and material to do plain cooking. The 
school has adopted in part the methods used in the public schools of Washington 
and in part the methods taught at Chautauqua. The outline is as follows: Cooking: 
Definition, purposes, processes, and incidental and general information respecting 
materials, sources, processes of preparing, and combination, care and selection of 
materials, care of ranges, fires, and cooking utensils. Processes: Boiling, stewing, 
broiling, baking, frying, and preserving. Boiling: Meats, vegetables, cereals, doughs, 
and liquids. Stewing: Meats, vegetables, and fruits. Broiling: Steaks, chops, fish, 
and oysters. Baking: Bread, meats, cake, pies, puddings, and vegetables. Frying: 
Fish, oysters, batters, and cakes. Preserving: By sugar, vinegar, and salt. Cook- 
ing for the sick: Meat soups and broths, cereal soups and broths, dainty dishes and 
relishes, cooling beverages. 


The faculty numbers 33, of whom 8 are engaged in teaching indus- 
trial occupations. They are graduates of colleges, schools of tech- 
nology, normal schools, ete. The number of students in the trades 
courses is as follows: Mechanical drawing, 190; architectural drawing, 
14; woodworking, 108; masonry, lathing, and plastering, 175; iron- 
working, 50; painting, 10; printing, 8; sewing, 195; dressmaking, 30; 
domestic economy, cooking, etc., 26. 

During the earlier years of the school it did not graduate, and since 
it has done so but 50 have been regularly graduated. 

Since the original purchase of land and buildings but $10,000 has 
been expended on new buildings and $20,000 on equipment. A new 
industrial-training building is now under -way, which will cost, when 
completed, about $30,000. 

Much more is being done in industrial lines now than formerly, on 
account of recently increased facilities. 

The cost of maintaining the university is about $8,000 annually, and 
the funds are raised by contributions from Northern people, as the 
result of personal solicitation, and an annual sum of $4,000 from the 
Jobn F. Slater fund. 

In the opinion of those conducting this institution, the trade courses . 
taught are good, and no substantial improvement could be m nade except 
by making ‘the erdastrial department more of a school of technology. 
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They state that the benefits accruing to industries as a result of the 
school training affect more than those existing in the locality, which 
are but few. Many of the students are from distant homes, and upon 
leaving the institution they carry their training and the habits acquired 
into their own localities, and do much good by example and teaching. 
There has been a decided improvement in the moral tone of students, 
and since the introduction of the industrial training m 1883 the dis- 
cipline has greatly improved. The training of the school is said to 
have greatly increased the intelligence of those who have been under 
instruction. The graduates have no difficulty in finding steady em- 
ployment and promotions come because of their good preparation. 
Employers prefer them to shop-trained workmen because they have 
knowledge of mechanical drawing, can carry out the instructions of 
architects, and make out estimates and bills for lumber, etc. They 
can also read drawings and plans. They can get work at any trade 
taught in the school without undergoing a period of apprenticeship. 


STATE COLORED COLLEGE, ORANGEBURG, S. C. 


This institution was established under the authority of an act of the 
legislature of South Carolina passed in 1896. There are in operation 
a college, a normal and preparatory school, a model school, a musical 
department, an art department, an industrial department, a mechanical 
department, an agricultural department, an engineering department, 
and a military department. 

Those completing the courses in any of these departments will obtain 
a diploma, which is equivalent to a life certificate as a teacher in the 
public schools of the State. 

Those applying for admission must be of sound physical health, 
bring testimonials of good moral character, have a kuowledge of the 
ordinary branches of an English education, and must pass the required 
examinations. 

Board in. the college dormitories, including furnished rooms and 
washing, costs $35 per school term—$5 per month in advance. There 
is no charge for tuition, unless parents or guardians have an income 
of $1,000 per year. Cost of text-books will average $8 a year 
throughout the course. Each student is charged an entrance fee of 
$1, payable in advance, to provide for breakage, wear and tear, and 
incidentals. Each male student is required to provide himself with a 
military uniform, which costs from $8 to $15, and the female students 
uniform dresses of blue serge trimmed with black braid, which can be 
purchased at college at a cost of from $3 to $5. 

It is the design of the industrial department to give training in such 
industrial arts as may be suitable to men and women and conducive to 
self-reliance and usefulness. This department teaches the following 
subjects: Sewing, dressmaking and millinery, cooking and domestic 
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economy, carpentry and woodwork, bricklaying and _ plastering, 
mechanical drawing, painting, ironworking and machinery, uphol- 
stering and cabinetmaking, saddlery, harness making, shoemaking, 
sawmilling and manufacture of hard and soft lumber, and tailoring. 
In addition to the above the agricultural department has a course in 
dairying and butter making. 

Every student over 12 years of age must do two hours’ manual labor 
per week under the direction of the president, who, in assigning work 
to any student, bas due regard to the course of study pursued by that 
student. 

For the school year 1899-1900 the number of students in the differ- 
ent trade courses was as follows: Sewing, dressmaking, and millinery, 
251; cooking and domestic economy, 200; carpentry and woodwork- 
ing, 78; bricklaying and plastering, 95; mechanical drawing and 
painting, 37; ironworking and machinery, 60; dairying, etc., females, 
16, males, 25. 

The total number of graduates since the establishment of the school 
to the year 1900-01 has been about 225. The faculty numbers 26, of 
whom 9 are engaged in teaching the above industries. 

The college buildings and their equipment have cost about $100,000 
and the annual cost of maintaining the institution is about $28,000. 
The necessary funds are given by the State of South Carolina and by 
the United States Government in the form of income from the State’s 
proportion of land grant for the purposes of maintaining agricultural 
colleges. 

The officers of this institution state that they believe the system 
pursued here could be improved by the addition of more trades to 
their courses, and that the outlook for their being able to do so is 
encouraging. Pupils attending the school have, in the opinion of its 
instructors, been benefited in every way—physically, mentally, and 
morally—and have received higher wages and steadier employment 
by reason of their school training. 

It is the belief of the school authorities that graduates of such insti- 
tutions are preferred by employers to merely shop-trained workmen 
on account of the thorough training they receive, and they state that 
the graduates in carpentry, bricklaying, tailoring, painting, and black- 
smithing do not have to pass through any period of apprenticeship, 
but get work immediately upon graduation. 


KNOXVILLE COLLEGH, ENOXVILLE, TENN. 


Knoxville College is said to be the leading educational institution of 
the United Presbyterian Church for the colored race. It is under the 
control of the board of missions to the freedmen of the church, located 
at Pittsburg, Pa., and is sustained chiefly by contributions from the 
various congregations. It was opened in September, 1875, in Kast 
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Knoxville, Tenn., but was removed to Knoxville in 1876, when it was 
established as a college. 

It was maintained for a number of years as a literary institution 
only, but the long-felt need of education in industrial lines led to the 
opening of an industrial department, and by an arrangement with the 
University of Tennessee the college has become the industrial depart- 
ment of the university for colored students. For this purpose the 
university has added largely to the equipment of the agricultural and 
mechanical departments, provides for the salaries of the professors of 
these departments, and sets aside $600 annually to pay for the labor 
of the students in the same. Free tuition is given State students, and 
they are assigned work in one of the industrial departments, if they 
desire it, and receive compensation in proportion to the work accom- 
plished. They are thus enabled to earn a part of their expenses. 

The courses of study offered are classical, scientific, literary, nor- 
mal, theological, and industrial. 

The industrial departments include agriculture, mechanics (including 
carpentry, iron working, electricity, and mechanical drawing), print- 
ing, sewing and dressmaking, and cooking. 

The college has 115 acres of land and on this crops are raised, thus 
giving the students in agriculture a training in making the largest 
yield off a small acreage. Stock of various kinds is raised. With the 
aid of a foreman all the work on the farm is done by the students 
under the direction of the professor in charge. This enables them to 
receive practical experience in farming, and also to earn a part of their 
expenses. Twice a week lectures on agriculture are given by the pro- 
fessor in charge. The industrial building contains a laboratory fitted 
up for the special accommodation of students in agriculture. The 
design of this course is to make better farmers and create such love 
for farm life that young men will not be too ready to leave the coun- 
try and go into the overcrowded cities. 

The industrial building is equipped with a 25-horsepower engine, 
a dynamo capable of lighting 250 lamps each of 16-candle power, a cir- 
cular saw, lathes, and work benches, with outfits of tools for work in 
wood. Students in this department pursue a regular course in wood- 
work, iron, and mechanical drawing. They are under the direction of 
a competent instructor and produce articles to be sold at the market 


price. ‘They are made familiar with the use of tools, arid taught how - 


to care for them and how to keep them in order. 

The electric-light plant is run entirely by the students and by it all 
the buildings are lighted. A steam-heating plant, also run by the 
students, heats the various buildings. | 

The facilities for becoming acquainted with the business of printing 
are.good. <A large cylinder press, run by steam, does the heavier 
work, such as catalogues and newspapers, while a job press turns out 
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programmes, letter heads, billheads, circulars, posters, etc., to meet the 
demands of trade. The work is under the direction of a practical 
printer, who teaches young men and young women not only how to 
handle type, but also to make up forms and operate the presses. 

One large room is devoted exclusively to dressmaking. A teacher 
of practical experience superintends the work. Opportunity is given 
to students to acquire skill in cutting and fitting, provided they have 
had sufficient practice in the use of the needle. Persons who are not 
students in the college may take lessons by paying the same tuition as 
in the literary department. 

‘Lessons in plain sewing are given daily to all the girls in classes 
from the second year primary to the eighth year training, inclusive. 
Lessons in dressmaking are given daily to all the girls in the normal 
and collegiate departments. The smaller boys, also, of the training 
school, sew. Pupils in classes below the fourth year training are 
given models which include all the stitches used in plain sewing. 
TFhese models follow one another in regular order. Pupils who have 
not yet passed from the models make articles which include only such 
stitches as they have already taken up in the models. The sewing 
machine is used by a few who are most familiar with the use of the 
needle. Al the work is done under strict inspection, and no garment 
is allowed to leave the room without examination by the teacher. 

In addition to the regular cooking for the boarding department, all 
of which is done by the students under the direction of a superin- 
tendent, special instruction is given in a course of scientific cooking. 
The chemistry of foods, the principles of healthful preparation of 
food, courses in plain cooking, invalid cooking, and fancy cooking are 
taught in this department. 

‘In the college year of 1900-01, for which the facts presented in 
this report were gathered, the number of pupils in each of the trade 
courses was as follows: Agriculture, 17; mechanical, 16; printing, 16; 
sewing and dressmaking, 68; cooking, 50. The total number of stu- 
dents in the college was 301. There have been about 200 graduates, 
but none in the industrial courses, as they have not been established 
long enough. 

The general management is in the hands of the president and fac- 
ulty, of which there are 26 members, 9 of whom are instructors in 
the industrial courses. There are 9 buildings, including, besides the 
dormitories and recitation hall, the president’s cottage, a barn, a heat- 
ing plant, and an industrial building. The college property, includ- 
ing buildings, grounds, etc., 1s valued at $110,000. The annual cost of 
maintaining the college is $13,000, which is obtained to the extent of 
$10,000 per annum from the church and $3,000 per year from the 
University of Tennessee. | 

Students are admitted at any time on certificate or examination. 
The State is divided: into 33 senatorial districts, and each senator has 
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the privilege of appointing two colored students, male or female, to 
the State normal scholarships, so that 66 in all may be appointed, 
each for two years. The applicant must be at least 16 years old, and 
will receive $50 credit on board and tuition if in school eight months. 

Necessary expenses are, for day students, $1 incidental fee per term 
and 50 cents tuition per term; for boarding students, board, fuel, 
light, room, and tuition (if paid a term in advance), $19.50 for each 
of the first and second terms and $19 for the third term, a total of 
€58; if not paid in advance, expenses are, incidental fee $1, and board, 
etc., $6.85 for each school Apaan of four weeks. Students remaining 
through the holiday week pay $1.50 for the week. Five or six dollars 
more may be required for books, postage, stationery, and mending. 
Extra charges are made for instruction in music. With economy 
any student is able to remain during a school year for $70. Some by 
doing extra work manage to earn $10 to $30 during the year. 

It is believed that an improvement can be ae by enlarging the 
agricultural department. More land has been purchased, and a dairy 
is to be opened. More funds to be applied to industrial training are 
needed. Agriculture is the only industry in the locality of the school 
that has been benefited by its establishment so far. Graduates 
have built homes and own farms and cultivate them intelligently as 
a result of the school training. The example of the school has dis- 
seminated a healthful roe and manual labor is no longer looked 
on as disgraceful by the colored people in the locality of the school. 
In some instances those who have received the industrial training 
have, to the knowledge of officials of the school, been preferred by 
Sepsis ers to shop-trained workmen. 


WILEY UNIVERSITY, MARSHALL, TEX. 


This institution was chartered in 1873 by the Freedmen’s Aid and 
Southern Education Society of the Methodist Episcopal Church. 

This school has a college department, a college preparatory depart- 
ment, a normal course, an English course, a eeu course, special 
Bible courses, a department of music, and an industrial department. 
The industrial department gives instruction in printing, shoemaking, 
farming and gardening, carpentry, sewing, and dressmaking. Of the 
foregoing the trades of printing and Ce ceeteine are claimed to be 
fully taught. During the year 1900-01 there were 18 pupils in print- 
ing and 50 in dressmaking. There have been 80 graduates in these 
two trades. 

The faculty numbers 21, and of these 3 are employed in teaching the 
trades mentioned. 

This school is open to the youth of the colored race of both sexes. 
Applicants for admission must bring evidence of good moral character, 
and no student under 14 years of age will be admitted except by special 
arrangement with the president. 
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Students upon entering the school must deposit with the president 
sufficient money to cover one month’s expense. Expenses for boarding 
students: Boys—board, room rent, light, fuel, washing, and incidentals, 
per month, $10.50; girls, who may do their own washing in the laun- 
dry—board, ete., $9.50 per month. Expenses for day students: First 
and second grades, 50 cents per month; third grade, 75 cents per 
month; all other grades, $1.25 per month. Industrial department: 
Stenography, $1 per month; typewriting, $1 per month; stenography 
and typewriting when taken together, $1.50 per month; printing, 50 
cents per month; shoemaking, entrance fee, $2. Graduating fee: Col- 
lege courses, $5; normal courses, $2.50. 

The building used by the industrial department, with its equipment, 
cost $1,200, and the cost of maintenance is $900 per annum. The funds 
are raised by fees, subscriptions, and contributions from the Methodist 
Episcopal Church. 

It is said that the industrial department could be improved by per- 
fecting the courses and increasing the number of trades fully taught, 
and that the outlook is hopeful. There are but few industries in the 
vicinity of the school. Several of the graduates have gone out as dress- 
makers, cooks, printers, cobblers, etc., and are doing well. Most of 
them have located at a distance from the school and exert an influence 
for good. The work of printing and dressmaking has been greatly 
improved in the locality of the school, owing to the example of the 
methods taught therein. The systematic way in which the school grad- 
uates do their work causes them to be preferred by employers to other 
employees, and they are not obliged to pass through a period of 
apprenticeship. 


ARMSTRONG AND SLATER MEMORIAL TRADE SCHOOL, HAMPTON 
NORMAL AND AGRICULTURAL INSTITUTE, HAMPTON, VA. 


This institution was established by Gen. S. C. Armstrong, at Hamp- 
ton, Va., in 1868. Its primary purpose was to give to young colored 
men and women who had emerged from slavery the right kind of 
instruction in good conduct, in the rudiments of book knowledge, and 
in the plain tasks that go with farming, the ordinary handicrafts, and 
the duties of home and family. There was also an imperative need of 
negro teachers in the county public schools who could show the people 
by example, as well as by precept, how to live and how to get land 
and build decent houses. With the advancement of the colored race 
more thoroughly equipped teachers were wanted, not only for public 
schools but for workshops, and for the industrial and agricultural 
schools that have started up throughout the South. In 1870 this 
institution was chartered by the general assembly of Virginia. It is 
not owned or controlled by State or Government, but bya board of 17 
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trustees, representing different sections of the country, and 6 religious 
denominations, no one of which has a majority. The more impor- 
tant matters of finance are referred to the executive committee of the 
board, and all endowment funds are cared for by the investment com- 
mittee in New York City. All moneys from legacies are placed in 
the endowment funds, or, in rare cases, when unrestricted, used for 
permanent improvements. A board of curators is appointed by the 
governor of Virginia to report to the State on the use of $10,000, 
interest on one-third of the land-scrip fund of Virginia, appropriated 
to the school toward the agricultural and military training of its 
students. 

In 1878 the institution was opened to Indians, and experience soon 
showed that their association with the young negroes was not only fea- 
sible but in many ways mutually beneficial. The United States Gov- 
ernment has now for many years contributed annually toward the 
support of a considerable number of Indian boys and girls, averaging 
somewhere between 15 and 20 years of age. It maintains 120 Indians 
at the school, paying $167 per annum for each one, which sum meets 
the cost of board and clothing. From 10 to 20 more are educated 
here without expense to the Government. 

Instruction in the school was at first academic and normal, and other 
courses have been added from time to time. Manual training formed 
a part of the regular instruction, but this kind of education was not 
sufliciently industrial. The fact was recognized that there was danger 
that the blacks would lose the trades, which were their best inheritance 
from slavery, unless industrial education was pushed; and it was also 
felt that a training in the trades must prove an inestimable advantage 
to the Indian in his effort to raise his standard of living and adjust 
himself to the changed conditions of his race. The regular -teaching 
of trades was therefore taken up and a trade school opened in March, 
1897, for which a special building was erected, called the Armstrong 
and Slater Memorial Trade School. 

All trade-school students are required to devote nine hours each day 
to their trades and two hours to recitations in the night school. A cer- 
tificate 1s given toeach student who satisfactorily completes the required 
amount of work in any of the courses. The length of each trade 
course is three years. Tuition free of charge is provided for all 
deserving students, but payment for board, clothes, and schoolbooks 
is required incash. Expenses are as follows: Board, including wash- 
ing, fuel, light, and medical attendance and a limited amount of drugs, 
$10 per month; books, $5 in advance at the beginning of each school 
year. There is an opportunity, in the various industries carried on, 
for able-bodied students to earn from $2 to $3 per month toward their 
board, but the school does not promise this in any ease. The rate of 
wages yaries according to the real value of the work done, and 
students’ labor for pay is accepted only when satisfactory. Students 
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are required to purchase a school uniform, the cost of which is 
$13.50. 

Students are liable to fine, reprimand, confinement, or other neces- 
sary punishment. Labor is required of all for the sake of discipline 
and instruction. Every student who enters the school agrees to sub- 
mit to its discipline. The first year is especially probationary. Stu- 
dents may be sent home at any time for inability to keep up with 
their classes, for unsatisfactory conduct, or for bad influence over 
others. Courtesy and mutual forbearance are expected of all. 
Applicants for admission must be at least 16 years of age and must 
pass the required examinations. Sound health, testimonials of good 
character, and the expressed intention to remain through the entire 
course are required of all, Applications for instruction in special 
trades will be given due attention, but the desired trade can not 
always be granted at once. 

The trade schoo! offers courses in the following departments: Car- 
pentry, painting, wheelwrighting, blacksmithing, machine work, tailor- 
ing, bricklaying, plastering, shoemaking, harness making, steam 
engineering. 

The advantage of entering the trade school is that one can take up 
a trade by logical and systematic steps from beginning to end. Each 
department is free to teach fundamental principles; by the careful 
application of which to commercial work and by constant drill in the 
use of tools it is claimed the student has a far better chance of a well- 
rounded training than under the apprenticeship system. 

In addition to the above there is great opportunity for experience 
in the various productive industries on the school grounds. These 
industries are directly under the control of the institute and are open 
to the trade-sehool students, who are expected, as a part of their 
respective courses, to spend in them a portion of their time. The 
trade school, through the munificence of its friends, has one of the 
best equipments of tools and appliances to be found in the country, 
and tries to carry out Hampton’s underlying thought of providing 
such an education as will be a help not only to the individual, but 
through him to his race. 

The following lines are followed in the trade courses: Actual work 
at the bench; instruction in the kinds, grades, and prices of mate- 
rials used; mechanical drawing, which, as far as possible, bears on 
each trade; drill in competitive labor. The academic or night-school 
work required in connection with the training at the trades consists 
of drill in arithmetic, language, science, geography, history, pen- 
manship, etc. The detailed courses in the different trades taught are 
shown in the following statements: 

Carpextry.—Each carpentry student has a bench containing a kit of tools, the 
use and care of which he is carefully taught by exercises in planing, nailing, boring, 
sawing, gluing, making joints, etc. Whena certain proficiency is reached, a house 
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or barn is erected, either inside or outside the trade school, and each boy has an 
opportunity to apply what he has learned to actual house construction in such exer- 
cises as laying off foundations, including running lines, setting batters, leveling and 
squaring; laying off, framing, and putting into place the framework of a house—as 
sills, studding, floor joints, plates, and rafters, including hip, valley, and jack rafters; 
closing in and exterior work—as sheathing, shingling, weatherboarding, putting on 
cornices, making and setting door and window frames, scroll and ornamental work, 
porch and piazza work, and step building; interior work—as laying floor, casing 
openings, making and hanging sashes, blinds, and doors, wainscoting, mantel work, 
stair work, including newels, rails, and balusters, laying out and constructing stair- 
way; miscellaneous work—as fence building, truss construction, etc. All work is 
done from drawings. Lectures with incidental study are given on topics connected 
with the trade, as foundations, chimneys, trusses, moldings, hardware, painting 
and glazing, wood and other materials. An excellent opportunity is afforded to 
study the manufacture of lumber from the log to finish, as the institute owns and 
operates a large saw and planing mill with dry kilns and the various machines for 
the manufacture of building lumber. 

Parsrina.—The room in which painting is taught is fitted up with twelve booths, 
each one of which represents a good-sized room. One side of each room is made up 
like the outside finish of a house, so that in every booth there is a chance to learn 
something of outside painting and calcimining. On the walls of the main room is 
ample space for brick penciling, stenciling, and other forms of decoration. The 
members of the paint class are allowed to supplement their training by work in the 
institute paint shop. From this shop they are sent out as regular painters to the 
various buildings, some sixty in all, that belong to the institute, a plan which pro- 
vides as good an opportunity of applying the trade as could well be found. Enough 
is given in this course to enable the student to become an intelligent painter of 
houses, and instruction is given besides, to a limited extent, in graining, hard-wood 
finishing, caleimining, and frescoing. The theory of paints, their manufacture and 
adulteration, and lessons on the mixture and harmony of colors are given as time 
permits. Carriage painting may be taken, if desired. 

BrickLayIne AnD PrLasrrerinc.—In this, as.in the carpentry and painting courses, 
the greatest stress will be laid on plain house work, including foundations, walls, 
arches, and chimneys. The course of instruction in bricklaying includes the proper 
use of the ordinary bricklayer’s tools; making mortar beds and boards, building 
scaffolds, screening sand, slacking lime, use of coloring material, selecting brick, 
choice of lime and sand, spreading mortar, use of cement, cleaning brick; brick pave- 
ment, laying foundations with footings, using bond rod, Pnelish and Flemish; use 
of stretcher, headers, halfheaders, rowlocks, and ties; laying piers, setting window 
and door frames; laying pressed brick front, trimming joints with pointing trowel 
and straightedge; laying off and building arches, square, banded,.gothic, circular, 
and inverted; building chimneys and stacks, square, round, and octagon; ornamental 
work, terra cotta and tile work; laying drain pipes, culverts, wells, and cisterns; 
cleaning walls with acid; setting bake oven and boiler; fireplace work, and arched 
roof work, barrel and dome. In plastering the instruction covers making mortar 
and putty, use of hair, lathing, plastering walls and ceilings, plastering to grounds 
and to finish, scratch coating, second and third coating, floating, hard finish, sand 
finish, stucco work, and running cornice. Lectures include the generar subjects 
relating to building, as in the carpentry course, and other topics especially connected 
with bricklaying and plastering. 

House Burtpinc.—This course is arranged to combine a knowledge of carpentry, 
bricklaying, plastering, painting, metal roofing, and gutter work, and the courses of 
instruction are abridged from the respective departments in which the student is 
employed. This department is designed for young men who may wish to settle in 
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small communities where a knowledge of several different trades will be of be nefit, 
or for those who wish to become contractors and who desire a general knowledge of 
the building trades. 

WHEELWRIGHTING.—This course is intended to fit one to be able to handle the work 
that is found in the ordinary country or city shop. The student is expected to be 
able to build a farm wagon ora plain carriage from beginning to end. An opportu- 
nity is given for a partial course in blacksmithing to go with this course, so that the 
student will know what is needed to properly iron up his work. It is well, too, for 
the wheelwright to know something of plain carriage painting, and an extra year in 
the paint shop is advised if it can be afforded. Instruction begins with the care and 
use of the general wheelwright’s tools, in working out the common processes and 
principles of woodwork, following the course given in carpentry. There then fol- 
lows the application of these principles in constructing the parts of a wheelbarrow, 
as handles, bars, legs, spokes, and rims, and putting the same together; laying out 
and making the parts of cart frames, as sills, standards, and rails; riveting and bolt- 
ing together, laying out and making ribbed wagon body, framework, and panels; 
laying out and constructing wagon gear, including perch, head block, and axle bed, 
the platform gear, with futchels, bedpiece, splinter bar, spring blocks, and circle 
blocks for fifth wheel; carving scrolls on spring bars, side bars, and head blocks; 
making shafts, including bending; making cart wheel, including shaving spokes; 
working out rims; laying out and mortising hub, and putting the parts together. 
Exercises are worked out from drawings. Lectures and study on vehicles, wood, and 
other materials used, ironwork as applied to wheelwrighting, carriage painting and 
trimming, and other topics connected with the trade. 

BiacksMiTHiNG.—Instruction is given in the care of fire, the best fuels, proper 
heat; care and use of the general blacksmith’s tools, including the working out of 
the following processes: Drawing out, upsetting, bending, twisting, punching, cut- 
ting off, squaring up, scarfing, welding, brazing, casehardening, tempering, anneal- 
ing, heading and threading bolts, aang and tapping nuts, riveting, hack sawing, 
tire setting. These processes receive further application in forging staples, gate 
heoks, hasps, anchors, cleats, hammers, eyebolts, collars, chains, punches, wheel 
tires, springs, general carriage work, lathe tools, and horseshoeing. Work is done 
from drawings as far as possible. Lectures on such topics as combustion of fuels, 
construction of metals, strength of materials, tempering and annealing, arrangement 
and equipment of shops, power forging, tracking of wheels, artistic forging, specifica- 
tions, and estimates. 

In addition to the above a department of scientific horseshoeing has been added 
and each student before he can finish his trade takes his turn at this work. The 
course in horseshoeing covers the following ground: Stripping and preparing foot to 
receive new shoe and nailing in place to give correct lines to agree with pastern and 
leg; making shoes from horseshoe iron, and special shoes to overcome difficulties 
with the feet, such as corns, quarter cracks, contractions, etc.; study of diseases of 
the feet and remedies which can be suggested through good shoeing; shoeing to over- 
come difficulties in the gait, such as interfering, kneeknocking, stumbling, ete. 

Macurnist’s TrapE.—The course of instruction in the machine shop is as follows: 
Vise work: Instruction will be given in laying out work to drawings and in the 
proper use and care of tools, as the chisel, square, file, scraper, and hack saw. The 
exercises include cape chiseling, broad chiseling, roughing out with file, filing toa 
line, draw filing, finishing, squaring up, polishing with file and emory eth: hack 
sawing, bolt threading, nut tapping, scraping, plane-surface fitting, slide fitting, 
riveting, key-way cutting, tool making, as dividers and calipers. In addition to Be 
above, each student is given some instruction in forging chisels, lathes, and plane 
tools, annealing, and tempering. Special lathe work: This tone small drilling, 
tapping, knurling, filing, and polishing. A course is given in hand tool work, ae 
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as small screws, thumb nuts, binder posts, and handles. Drill press work: This 
includes drilling to given depths, blocking out with drill, center drilling, counter- 
sinking, counterboring, etc. Shaper and planer work: Cutting off work, planing to 
dimensions, squaring, inside work, bevel planing, inside keyway, planing T slots, 
and work requiring the use of surface gauge. Lathe work: Proper use of the lathe, 
straight cutting, shoulder cutting, tapers, eccentrics, chuck and face plate work, 
cutting thread (inside and outside), use of boring bar, polishing, use of center rest. 
Care of tool room: The check system is used in issuing tools and the students take 
turns in the care of this room, which includes keeping the tools in order. Repair 
work: The greater part of the repair work from the saw and planing mills and from 
other departments on the grounds is done by the students, which gives an excellent 
opportunity for practice. New work: A speed lathe and emery grinder have already 
been built by students. Also many new tools, jigs, and special machines. This year 
it is expected that a small marine engine will be built, besides some other special tools. 

Stram Encinerrinc.—This course embraces (1) care and management of boilers, 
including building, stoking, drawing, and banking fires, regulating draft, water 
supply, and steam pressure, using injector,.inserting water gauges under pressure, 
blowing flues, scraping or cleaning tubes, safety-valve adjustment, patching and 
calking boilers, inserting and expanding boiler tubes, packing valves; (2) practice 
in running and earing for engines, making steam connections, setting slide valve, 
giving proper lap and lead, setting eccentric, arranging for the proper cutting off, 
filling oil cups, speeding governors, fitting belts, lining up, taking indicator cards, 
and calculating indicated horsepower. This course is intended to fit men to run 
boilers or engines in connection with mills, electric-hght plants, farms, ete. 

Harness Maxine AND CARRIAGE TrimmMinc.—In this course students are taken 
through the processes or steps leading to the making of various kinds of harness and 
to carriage trimming, following which application of the processes is given on harness 
and carriage work. Instruction and practice are given in making threads, cutting, 
skiving, and rounding edges of strap, punching, putting on loop and buckle and stiteh- 
ing same, making simple parts of harness, as hame strap, breeching strap, and girth; 
making folded bodies, including making and using patterns in cutting lays, stitching, 
straight and figured creasing, skiving and sewing up wayed and straight raised lays, 
applying these in breeching, girth, breast collar, lacing in soft cheek loops, ete.; 
practice in saddle work—as in express, buggy, or couple harness, using tree, cutting 
skirts from patent or harness leather or cloth, covering reed and binding saddle, 
stuffing with hair, tufting, stitching, putting in billets and terrets; practice on round 
work such as gag, face, and winker rounds, round hip strap, trace, rein, and bridle; 
practice in cushion work, trimming shafts, leathering dashers and fenders, making 
falls, lazy back cushions, ete., work on buggy and extension tops, carts, saddles, and 
other harness and carriage work; lectures and study on leather, kinds and styles of 
harness, drafting harness, estimating cost, ete. ‘ 

SHormakina.—tIn this course practice and instruction are given in the steps lead- 
ing to the production of a shoe, as follows: (1) Making waxed ends, using bristles, 
proper position for stitching, use of the awl, practice in sewing, cutting, skiving, and 
putting on patches with cement, nailing and pegging soles, sewing welt to upper, 
sewing sole to welt, using sewing machine in stitching upper leather, putting in 
lining, punching and putting eyelets and hooks, taking old shoes apart, learning the 
names of parts and the methods of putting them together, practice in cutting lifts and 
soles, making rands, welts, and counters, finishing edge, sandpapering, buffing and 
coloring soles, lasting (using slips for upper); (2) cutting uppers by pattern, stiteh- 
ing, lasting, bottoming, and finishing a pegged shoe of ordinary grade; (3) measuring 
foot, fitting last, developing patterns, selecting stock—as upper, soles, counters, felt, 
thread, ete.—cutting out stock, and making sewed shoe to measurements. 
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Tarttormne.—Applicants for this trade will take wp the work as follows: First year: 
Technical work in sewing; free-hand drawing; the study of woolens, with oeca- 
sional talks on business methods and etiquette. 

Second year: Sewing, free-hand drawing, the study of fabrics, study of the cost of 
garments, practical examples in estimating materials and cost of suits, study of the 
form, drafting by regular measurements, alterations. 

Third year: Test of the student’s executive ability, and special practice and 
instruction in the details of running a successful business. Practical talks are given 
from time to time in regard to the purchase of goods. During this year as much 
productive work as possible is given the student. 

The following is a list of some of the details of the course: Correct position of the 
workman, proper method of threading needle, position of needle and thimble while 
sewing, practice in machine running, care of machine, stitching used in making a 
suit. of clothes—as plain basting, close basting, seaming or full back stitch to one 
sixteenth, side stitch, felling stitch, serging, herringbone, feather edge, making 
buttonholes, cord, flat, round, and feather edge, sewing on buttons of different kinds, 
as the neck, eyelet, and flat face. 

Application of these processes is given in parts of garments. First, practice on 
parts of pantaloons, such as hip pocket, side pocket, top pocket, watch pocket, button 
fly, buttonhole fly, waistband, straps, turning up bottom, filling in parts of the 
trimming, seat. lining, protection in the bottom, front buckle, pressing, shrinking, 
and taking out suppressions. These principles are applied in making a pair of 
pantaloons. Application is then given of the simple processes in the parts of a vest, 
asin making welt, patch, and faced pocket, putting in stiffening, stay tape to hold 
front, making and putting on collar, back strap, and buckle, joining back and front, 
after which a vest is made. Anpplication of processes. follows in parts of a sack coat, 
as flaps, cash and ticket pockets, breast pockets, inside and outside, putting in can- 
vas, stay tape, sleeve vent, and cuffs, fitting trimming, fitting sleeve and adjusting 
fullness, regulating looseness of lining, padding, springing of shoulders, and pressing 
of seams, top and bottom collar, stitching around edge, and necessary pressing. 
These principles are then applied in a sack coat. In repair work practice is given in 
patching, darning, splicing, inserting round, square, and triangular patches to match 
stripes, putting on braid, half and half, flat and cord, scrubbing, cleaning, pressing, 
and sponging. Taking measurements and drafting garments are associated with the 
training. This includes the use of straight and curved lines and the fitting of ends 
and notches to secure the correct results. 

Mecuanican Drawiya.—The course in mechanical drawing is given as a part of 
the training of all trade students. Tailors, shoemakers, harnessmakers, and painters 
have free-hand drawing in addition. The drawing is arranged with a view of giving 
the student a general knowledge of working drawings, preparing him to interpret 
intelligently drawings placed before him, and to cultivate his ability to make working 
drafts, plans, elevations, and sections of tools, buildings, machines, wagons, and 
other work in the line of his trade, and to build according to the same. 

The course comprises the study of projection, plans, elevation, and sections; 
practice in free-hand sketching (projectives); spacing and drawing straight and 
curved lines; making joints between straight lines, between straight lines and curves, 
and between curved lines; making block letters; geometrical problems; drawing 
plans, elevations, and sections from the object itself, from other drawings, and from 
memory or original design; getting out bill of materials and estimating cost of some 
pieces of work actually done; designing and estimating. 

CaprneTMAKING.—The course in cabinetmaking is open to a limited number of 
applicants who can show special need and aptitude for this particular trade. The 
first year is spent in going through the principles of carpentry and joinery. Then 
follows a course in wood turning, wood carving, study and design of furniture, repair- 


344 REPORT OF THE COMMISSIONER OF LABOR. 


ing of furniture, and the actual construction of cabinets, tables, bookcases, ete. 
French polishing, staining, and finishing of woods are also introduced. It is in 
general understood that a student entering one of the above trade-school courses will 
confine himself to his particular line of work throughout the course. Legitimate 
combinations of the various courses are permissible when approved by the officers 
of the school. For instance, wheelwrighting and blacksmithing are combined; also, 
harness and shoe making, and carpentry, bricklaying, plastering, and painting. 


In addition to the trade-school courses, other courses teaching trades 
or occupations are given in the institution as follows: Course in 
electricity, aimed to prepare handy workers at the art; courses in tin- 
smithing and printing in connection with the school industries; courses 
in sewing, cooking, and laundry work for girls who wish to learn 
these trades; courses in agriculture, horticulture, and dairying. The 
detailed description of many of these courses follows: 


EvecrricaL Coursr.—<A technical and practical course in the useful applications of 
electricity comprises wiring for electric bells, lights, ete.; construction and management 
of telephones, dynamos, and motors; management of small electric plants; electrotyp- 
ing and electroplating; telegraphy; construction and repair of electrical devices in gen- 
eral use. The apparatus of this course includes the electrical instruments, devices, 
ete., which are found in daily use. The physical laboratory is furnished with a 
complete electrical plant. 

Tinsmiraine.—Instruction is given in the care and use of tinner’s tools, working out 
the processes entering into general tin work, as roof covering, conveying of water, 
manufacture of tinware, setting up stoves, and pump work. It includes pattern cut- 
ting, folding on break, soldering, riveting, brazing, burring, double seaming, forming 
on rollers, hand seaming, beading, bending, and mitering. Enough practical work 
is found on the school grounds to give good drill in the many applications of the 
tinner’s trade. 

Printina.—Applicants for this trade must pass the examination for entrance to the 
middle class. Instruction and practice are given in presswork, including making 
ready and running jobs on small job press; at the case in plain composition—as 
learning cases, sizes, and faces of type, proper position for holding composing stick, 
setting type, justifying, emptying stick, and putting on galley; leading, arranging in 
chase, locking up, proving and correcting proof, cleaning and care of type, distrib- 
uting dead matter, etc., reading proof, making ready and running cylinder press; 
check and order book binding, book composition, and imposition. Application of 
these principles is given in the varied work of the printing office, as setting and 
printing note heads, billleads, circulars, envelopes, posters, bills of fare, tabular 
work, blanks, color work, tablet binding, ete. Lectures, reading, and study inciude 
topics connected with general printing, as stereotyping, electrotyping, various proc- 
esses of cut making, estimates, stock, ete. 

Instruction in the several agricultural courses is given by means of 
text-books, lectures, and practice work; class-room work is illustrated 
by means of specimens, models, charts, photographs, ete. As far as 
possible each student is required to put in practice the principles 
taught in the class room. Students taking the courses in agriculture 
are required to put a certain number of hours each week into recita- 
tion, study, drawing, and practice work, 

Practice is an important and prominent feature of the course, and 
for pure practice the student receives no wages. After meeting the 
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requirements as to recitation, drawing, practice, etc., the student. is 
given an opportunity to do necessary worle in the department, and is 
paid according to his ability and the actual time spent in doing the 
work, being thus enabled to earn something toward paying for board 
and incidental expenses. Tuition is free. 

Twenty acres of land have been devoted especially to practice work. 
Four acres of this have been laid out as a small model farm. Ten acres 
have been planted with small and orchard fruits and the remainder is 
used for experiment and illustration in the growing of farm, truck, and 
garden crops. In the new domestic science building the department 
of agriculture has six large rooms, a museum and lecture room, a lab- 
oratory for chemistry and physics, a laboratory for botany, horticul- 
ture, and entomology, a farm laboratory, a dairy, anda farm engineer- 
ing room. The department has also two greenhouses. Aside from 
these the institute has two large farms, which together cover about 
700 acres, equipped with buildings, dairy stock, horses, hogs, and 
poultry. 

AGRICULTURAL COURSE No. 1. 


This course covers a period of three years and is intended for students who wish 
to fit themselves to be agricultural teachers and superintendents. 

The course is as follows: Theoretical chemistry of the nonmetallic and metallic 
elements. Chemistry of soils, plants, animals, manures, and fertilizers. Labora- 
tory work on the preparation and properties of the nonmetals, qualitative separation 
of the metals, and quantitative tests of simple minerals, salts, dairy products, and 
fertilizers. Structure and habits of growth of the crops and weeds of the farm. In- 
sects injurious and beneficial to agriculture. Farm management, farm buildings, 
fences, roads, repairs, etc. Farm accounts, business forms, etc. Origin and physical 
properties of soils, tillage, manures, rotation of crops. Farm drainage. History, 
uses, and culture of various farm crops; modification of plants by soils, climate, and 
culture; propagation of plants. Gardening and trucking—soil, variety of crops, cul- 
ture, market, etc.; forcing vegetables under glass. Propagation, planting, pruning, 
care, and marketing of orchard and small fruits. Floriculture, ornamental garden- 
ing. Care, management, and breeds of dairy stock, horses, swine, poultry, and 
sheep; composition of feeding stuffs; principles of stock feeding; principles of stock 
breeding; diseases of live stock. Dairy stock—breeding, care, management. Dairy 
bacteriology. Milk—composition, sterilization, pasteurization, care, testing, cream- 
ing; ripening the cream, churning, working, packing, and marketing the butter. 
Cheese making. Dairy utensils—separator, churn, butter workers, cream vats, etc. 


Elementary agricultural course. 


This course is required of all students who take the academic course. 

Junior year: An aggregate of five months during fall and spring are devoted to 
introducing the pupils of this class to plant life, soils, and insect life. The object of 
the work is to arouse an interest in nature and to teach some facts which are useful 
on the farm. The following is a brief detail of the topics studied: Plant life— 
principal parts of plants and the use of these parts to man; how these parts grow 
and what they do for the plant; conditions necessary for each part to make its best 
growth and to do its best work for the plant and for man; how to bring about these 
conditions on the farm. Soils—relation of soils to plants; sand, clay, humus; how 
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soils are made; work of sun, water, ice, air, plants, and earthworms in making soils; 
soil conditions which affect plant growth; relation of soil to water, heat and air; 
plant food in the soil; how to bring about and maintain soil conditions which favor 
plant growth. Insect life—general structure, metamorphosis, and habits are studied 
in grasshoppers, squash bugs, beetles, flies, bees, moths, and butterflies; the habits 
of other insects common on the farm are studied as they are found during field ex- 
cursions. These three divisions of the subject are not taught as separate and distinct 
topics, an attempt being made to impress the student with the close relations exist- 
ing between them and the interdependence of each on the others. The work is 
conducted by observation and experiment in field and classroom, by written exer- 
cises, and by discussions. 

Middle year: Farm manures—barnyard manures, composts, green crop manures. 
Commercial fertilizers—sources of nitrogen, sources of phosphoric acid, sources of 
potash, sources of lime. Plows and plowing, harrows and harrowing, rollers and 
rolling. Seed planting, seed testing, transplanting. The after cultivation of crops, 
tools and methods. Soil moisture, relation to plant growth, conservation. Rotation 
of crops, its desirability, benefits derived, systems of rotation. 

Senior year: The course of this year is partially elective. Students, acting under 
the guidance and advice of the faculty, are permitted to choose three, or not more 
than four, of the following subjects: Plant diseases, their nature, causes, and preyen- 
tion; injurious insects, their nature, methods of destroying plants, insect remedies; 
dairy; breeds, care, and management of poultry, sheep, and swine; principles of 
stock feeding; principles of stoek breeding. 


For the benefit of those who are unable to spare the time for the 
three years’ course in agriculture, shorter courses in agriculture, hor- 
ticulture, and dairying have been arranged as follows: 


AGRICULTURAL COURSE NO. 2. 


Length of course one year, as follows: English branches as taught in the academie 
course. Mechanical drawing. Manual training. Chemistry of soils, plants, ani- 
mals. Soils, origin, physical properties, triage. Dramage. Manuresand fertilizers, 
Farm crops, history, uses, culture. Breeding, selection, management, diseases, prin- 
ciples of feeding of farm stock, feeding stuffs, soiling of stock. Farm accounts, bust- 
ness forms, ete, Barns, stables, silos. IFarm management. 


HORTICULTURAL COURSE. 


Length of course one year, as follows: English branches as taught in the academie 
course. Mechanical drawing. Manual training. Structure and habits of growth of 
plants. Modification of plants by soil. Propagation of plants by seeds, cuttings, 
grafting. Gardening and trucking, soils, varieties, crops, culture, marketing, grow- 
ing vegetables under glass. Orchard and small fruits, propagation, planting, prun- 
ing, spraying, care, marketing. Floriculture. Ornamental gardening. 


DAIRYING COURSE. 


Length of course one year, as follows: English. Mechanical drawing. Manual 
training. Breeding, care, management of dairy stock. Dairy bacteriology. Mitk— 
composition, sterilization, pasteurization, care, testing, creaming. Ripening the 
eream, churning, working, packing, marketing the butter. Cheese making. Sep- 
arator, churn, butter workers, cream vats, ete. : 


he trade school offers to boys from 10 to 17 years old, who live in 
the immediate vicinity, instruction in the following trades during the 
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months of July and August: Manual training, carpentry, blacksmith- 
ing, wheelwrighting, and shoemaking. The students in these classes 
work from 9 until 12 every morning in the week except Saturday. 

It is not expected in this summer course to turn out finished work- 
men, but it is hoped that the instruction will lead up to the taking of 
a full trade as a regular student, and that incidentally much useful 
knowledge will be acquired. 

In addition to the regular teaching of trades and occupations as 
cited, an opportunity for work and practice at certain trades is pro- 
vided in the department of productive industry. This department is 
conducted as a business enterprise and includes industries, open to 
students who have passed a year in the trade school or training depart- 
ment, as follows: A wheelwright and blacksmith shop; a tin shop; a 
tailoring department; a shoe shop; a harness shop; a paint shop; a 
machine shop; a bricklaying and plastering department; the Hunting: 
ton Industrial Works, including a sawmill and lumber yard, a planing 
mill, and a carpentry and cabinet shop; a carpentry and repair shop; 
the normal school press; the engineering department; farming; the 
sewing and furnishing department; housework, ete. 

These industries afford the opportunity of learning how productive 
industries are managed, of making practical application of the princi- 
ples learned in the trade school, and incidentally of earning wages. 
Details of these industries are as follows: 


The wheelwright and blacksmith shop, with its two departments, is engaged in 
manufacturing carriages, wagons, and carts for the school and for loeal trade, in gen- 
eral repair work, and in horseshoeing. The wheelwright department has an outfit 
of general wheelwright tools and benches, and employs about 8 workmen. 

The tin shop has charge of the general tin and stove work connected with the 
institution—as the making and repairing of utensils, laying and repairing tin roofing, 
making and hanging conductors, making stovepipe, setting up stoves, and other 
shop and general outside repair work. 

The tailoring department employs about 20 students. It furnishes the uniforms 
of the cadets, manufactures citizens’ suits for school and outside trade, and does 
custom work in general, making yearly upward of 1,500 garments. It also does 
scouring, pressing, repairing, and similar work for the school and for the outside 
trade, also the designing of patterns. 

The shoe shop is engaged in the manufacture of handmade shoes, both work shoes 
and fine grade, pegged and sewed, for the school and for the outside custom trade, 
and in general repair work. It employs about 9 students and has the ordinary 
outfit of tools and appliances. 

All the harness work of the school is done in the harness shop, including repairing 
and making new harnesses for farm work, driving, ete. Harnesses are also made to 
order for outside customers, and repair work is done for the public generally. Carriage 
trimming, as it is included in carriage repair work, is also done. The shop has the 
usual supply of tools and appliances and employs an average of 5 men. 

The paint shop does all the painting connected with the 50 buildings on the 
premises, both exterior and interior work, calcimining and paper hanging; also the 
painting and finishing of the product of other shops, as carts, barrows, agricultural 
implements, furniture, sign painting and lettering; upholstery work on chairs and 
other furniture, mattresses, and the like. Employment is given to about 10 men, 
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The machine shop employs about 8 or 10 students and carries on a general repair 
and jobbing business for the other departments of the school, and the surrounding 
community. 

All repairs to brickwork, setting boilers, repairing flues, and bake ovens, making 
and laying of granolithic walks, plastering old or new buildings, comes under the 
bricklaying and plastering department. About 10 or 15 students are employed. 
This year (1900) they are to lay nearly a million bricks in the addition to Virginia 
Hall, one of the largest buildings on the school grounds. 


The above industries, except tinsmithing, are carried on in connec- 
tion with the regular trade-school department, and are managed by the 
teachers of the same. 


The Huntington Industrial Works comprise three departments—the sawmill and 
lumber yard, the planing mill, and the carpenter and cabinet shop. The sawmill is 
equipped with a band saw, steam feed and conveying rolls, and automatic trimmer 
and sasher; it employs about 25 men, and saws annually 6,000,000 feet of lumber. 
This is brought to the mill in rafts, and after sawing is kiln-dried and shipped to 
various markets. The planing mill, with its equipment of saws, planers, matching 
and molding machines, is engaged in the manufacture of moldings, flooring, ceil- 
ing, siding, and other house finishings, for the general market, and employs about 15 
men. The carpenter and cabinet shop employs about 20 workmen, and is engaged in 
the manufacture of window and door frames, sashes, doors, mantels, scroll work, and 
other interior and exterior finish, stair work, and cabinetwork, chests, bookcases, 
tables, ete. It has an equipment of lathes, circular, jig, and band saws, buzz and 
pony planers, boring, mortising, and tenoning machines, cabinet benches and tools. 
Yellow and white pine, poplar, and hard woods are used. 

The carpenter and repair shop is supplied with general carpenters’ tools, circular 
and small saws, upright molder, and mortising machine, and employs about 20 
workmen. It has charge of the general repair work of the buildings, of which there 
are upward of fifty, and of the furniture connected therewith; manufactures new 
work, as eagy chairs, desks, tables, and other cabinetwork, and does a portion of the 
new building. 

The normal school press has charge of all the school printing, as letter heads, 
envelopes, circulars, catalogues, outside job work, two monthly publications, and 
one weekly paper. The equipment consists of two cylinder presses, two job presses, 
a lever and steam cutter, perforator, stabber, card cutter, and wire-stitching machine. 
It employs about 20 men. 

The engineering department has the care of the steam plant for furnishing the 
steam for power and heat, also of the water supply. It includes the management of 
nine boilers, the running of three large and four small engines, the heating of three 
dry kilns and nearly all the buildings on the premises, the running of the steam 
pumps connected with the water supply and sewerage, and the laying of water and 
steam pipes in both new and repair work. It employs an average of 17 men. 

The land under cultivation comprises about 700 acres—100 at the school farm and 
600 at the Hemenway farm, 5 miles distant. Corn and oats are the principal crops, 
with some hay and potatoes and other vegetables. The farms are stocked with 130 
cows, 40 to 50 young cattle, 40 horses, and several hundred hogs and poultry. The 
product of butter, milk, and cream from the dairies is used in the school and supplies 
the local trade. Products from the greenhouse are largely shipped away, as are also 
other surplus products. Modern buildings, machinery, and appliances are in use at 
both farms. 

The sewing and furnishing department supplies all the bed and table linen, towels, 
ete., needed by the school, and fills orders for shirts and underwear for the young 
men and for gymnastic suits, cooking aprons, etc., needed by the young women. 
It employs about 15 seamstresses on full time. 
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Besides the work furnished incidentally in the previously-named industries to 
students working for a credit balance, employment is offered both to young men and 
young women in the various household departments and offices. Young men are 
employed as waiters, cooks, and helpers in the dining rooms and kitchens, janitors, 
laborers about the grounds, orderlies, ete. Young women can find work in the care 
of rooms and corridors, and in the large steam laundry, where the weekly wash of 
the whole institution is done and where the clothes of the young men are mended. 


The general management of this institution is in the hands of the 
principal and a faculty of LO members, under the control of the board 
of trustees. 

The number of instructors teaching trades or occupations is as 
follows: 


The Armstrong and Slater Memorial Trade School..............-2-2.--------0e 12 
ee eho NSS ch 2 i 
TEM STORCN MBER, 2 5 a pee omg oP ger a 1 
[TIMI oo no2 Gabe Seo 5 Be ce ee ee ea cg te il 
EANSCULINTER Gy GG. < Sek Wes ES eae Sete 2 
Dep amimrerrt or COMM CSC WORK A ee OS oe ee to eco bat arte n ee ce Se ve emmnne ees 9 

FROQIENIDS Lar 2e Se See Sa ee ee ed ne nee ree 26 


All told, there are over 80 instructors in the institution, many of 
whom are graduates of normal schools, graduates of agricultural col- 
leges, polytechnic schools, and trade schools. In the department of 
productive industries the number of managers of shops, etc., is as 
follows: 
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For the year 1899-1900, for which the facts shown in this report 
were obtained, the number of students in the different courses in the 
trade classes was as follows: 


ATTENDANCE IN TRADE COURSES, HAMPTON NORMAL AND AGRICULTURAL INSTITUTE, 
1899-1900. i 
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The number of graduates since the establishment of the school in 
all its departments is 1,061. From these it is impossible to separate 
the number of graduates in the trades. The cost of buildings, equip- 
ment, etc., has been $757,000, which includes the land, having a valua- 
tion of about $30,000. All of the buildings of recent construction are 
especially adapted for the purposes for which used, and were chiefly 
erected by the labor of the students under the direction of the instruct- 
ors. One of the buildings now in process of construction, which will 
cost upward of $40,000, is being built under the superintendence of 
one of the teachers, and the work of bricklaying, masonry, carpentry, 
painting, steam piping, etc., is being done mainly by the students. 
The total annual cost of maintaining the institution is about $150,000. 
The necessary funds are raised from contributions and donations of 
individuals, churches, ete., from one-third of the income of the land- 
scrip fund of Virginia, amounting to $10,000 annually, from money 
received from the United States Government for the education of 120 
Indians, at $167 each per year, ete. 

According to the officials of the school, while some benefits have 
accrued to the industries of this locality as a result of the establishment 
of the institute, graduates engaging in trades, commercial enterprises, 
and obtaining remuncrative employment at the shipyards in New- 
port News, yet the primary object of the institution is broader and 
aims to benefit the races represented. The students not only fill 
responsible positions at the trades learned, in their distant homes, but 
are able to instruct others of their race in the industrial and technical 
subjects in which they have received instruction. Schools of this 
class have resulted in increasing the intelligence of many in the com- 
munity, have enabled their graduates to obtain homes, and have also 
promoted the social, industrial, and educational development of their 
localities. Hampton Institute has been a great power for good in the 
community. The effect upon those who have attended these schools 
has been excellent in every respect—mentally, morally, and socially. 
They have received better wages in their trades than would have been 
possible for them to obtain without such study and training. Under 
equal circumstances the graduates of these schools are preferred by 
employers over merely shop-trained workmen. 

The influence of the school bas been to raise the standard of work- 
manship and skill in the shops of this locality. Its graduates are 
employed at nearly all the trades taught, without having to undergo 
a previous period of apprenticeship. Schools of this character in the 
South have generally proved satisfactory, and every effort is being 
made in every line to make them more thorough and complete, and 
they are fast attaining the end for which they were established. 


> 
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ST. PAUL NORMAL AND INDUSTRIAL SCHOOL, LAWRENCE- 
VILLE, VA. 


This school is located at Lawrenceville, a small town midway between 
Norfolk and Danville, Va. It was established in 1888 by the present 
principal, Rey. James §. Russell. Its object is said to be to educate 
the head, hand, and heart by giving the students a thorough, practical 
training in the various industrial arts in connection with a thorough 
English education. 

This school has normal, academic, and industrial departments. 
Those admitted to the school must be in'sound health, must express an 
intention to remain through the course, and must present testimonials 
of good moral character. Tuition is free. 

Students are divided into two general classes, day-school and night- 
school students. The night-school students are again divided into two 
classes, work students, who expect to do work for pay in order to help 
meet their expenses, and trade students. All boarding day students 
must pay $50 per session of nine school months, and for that amount 
they are furnished with board, washing, bed, room rent, fuel, lights, 
’ three sheets to each bed, two pillow slips to each pillow, one chair for 
each student, two pails, one broom, one and two tables, one lamp com- 
plete, and oil twice a week for each room. Work students pay an 
admission fee of $5 to cover medical and other fees for the session. 
Some students are allowed to work one day in each weck for pay and 
to pay only $4 in money per month to meet their expenses. This 
number has to be limited, and is usually filled several months before 
the session opens. Day students living in the community must pay 
$5 per session. An average of at least one hour’s work per day is 
required of all students, except that day students may purchase ex- 
emption by paying the sum of $5 per session. All work done by stu- 
dents, except the average of an hour per day, is credited on their 
monthly accounts. Graduates are charged $2 each for diplomas. 

Trade students pay an admission fee of $5 to cover medical and 
other fees for the session, and are in addition required to deposit a 
fee of $5 as evidence of their intention to complete their trades. This 
latter sum is returned to the student at the end of the first year, less 
any charges which may be made for waste of material and fines which 
may be imposed for neglect of duty. Wages in the trade department 
are allowed according to the ability of the student and the kind of 
work done. The utmost economy is expected from the trade stu- 
dents in order that they may accumulate money for their expenses for 
at least one year in the day school. A portion of the earnings of stu- 
dents is held as .a bond for the fulfillment of their purpose of getting 
an education at the school, and if they are expelled or leave without 
permission they relinquish all claim thereto. 
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Students who take the trade courses and attend the night school 
during the term of their trades are required to attend the day school 
the following year, working at their trades at least one hour each school 
day and Saturdays. This is done with the hope of graduating trade 
students from the normal as well as trade department. 

The trades taught are: Dressmaking, tailoring, sewing, domestic 
service, cooking, laundering, farming and gardening, machinist’s 
trade, architectural and mechanical drawing, painting, tinning, shoe- 
making, plumbing, printing, bricklaying and plastering, harness 
making, carpentry and joinery, wheelwrighting, cabinetmaking, black- 
smithing, sawmill and gristmill trade, and dairying. Details of some 
of these courses are as follows: 


Domestic Screncr.—All young women connected with the school take two lessons 
a week in plain sewing and cooking, whether making a specialty of this branch of 
work or not. Members of the cooking classes during class hour wear a cooking uni- 
form, which consists of caps, aprons, oyersleeves, and print dresses. Talks are given 
on promptness, neatness, cleanliness, and order. 

Cooxine.— First year: Elementary work, measuring, care of kitchen and fire, com- 
position of food, combination of food, theory and practice work in plain cooking, 
which consist in cooking eggs, meat, fish, soup stock, soup, macaroni with cheese, 
rice, potatoes, soft custard, cornstarch mold, soft doughs, baking-powder biscuits, 
shortcake, apple dumplings, yeast bread, baked apples, broiled steak, broiled lamb 
chops, beef stew, gravy, vegetables, cream sauce, griddlecakes, gingerbread, cookies, 
plain cake, tapioca pudding, tea, coffee, cocoa; examination. 

Second year: Grouping of food materials, nutritive value and cost of food, practice 
work in mere cooking, theory, adaptation of food to age, climate, and occupation; 
corn, lima beans, succotash, canning and preserving, creamed salmon, scalloped sal- 
mon, apple sauce, apple jelly, apple snow, baked heart, smothered beef, roast meat, 
hash, tomato sauce, plain suet pudding, fruit suet pudding, lemon sauce, foamy sauce, 
pastry, doughnuts, candies, orange baskets, frosting, Spanish cream, vanilla cream, 
ice cream, chocolate ice cream, strawberry ice cream; examination. 

Hanp Sewinec.—Method of threading needle, making knot, using thimble, and the 
length of cotton to be used in the different varieties of sewing; talk on the needle, 
scissors, thimble, cotton, wool, silks, and flax; different materials; muslins, linens, 
cambrics, lawns, nainsooks, and other fabrics; basting, overhanding, backstitching, 
felling, stitching, overcasting, gathering, stroking gathers, and putting on bands, and 
which way bands must be cut, making buttonholes, eyelet hooks, and sewing on 
buttons, putting in gussets, herringbone and different fancy stitches, turning down 
hem by measure, and when to use a mitered corner, hemming and running French 
fell, hemstitching, and darning. After a student has completed the models she ig 
expected to measure, cut, and make a suit of underwear; examination. Pupils 
must provide for themselves a workbox or basket for their sewing articles, which 
must contain a pair of scissors, buttonhole scissors, tapeline, needles, thread, and 
darning cotton. 

LaunpEerinG.—The course is intended to give each young woman in the school a 
knowledge of laundry work for use either in her own home or elsewhere. The work 
is as follows: Chemistry of making cold and boiled starches; assorting and putting 
clothes in soak; how to wash body, bed, and table linen, flannels, silks, laces, mus- 
lins, ginghams, prints, sprinkling, folding and ironing; examination. 

DressMAKING.—This class is designed to instruct those who have a knowledge of 
hand and machine sewing. Lessons in taking measure; lessons in drafting a tight- 
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fitting basque; basque with two underarms; lessons in tracing and cutting out mate- 
rials; lessons in basting seams and joining the different parts; matching plaids, 
striped and figured materials; stitching and pressing a waist; boning and binding 
seams; putting on collars; putting sleeves in waist; trimmings, etc.; examination; 
instruction on combination of colors, on choice of material, making and hanging 
skirts, lining and interlining skirts, making various kinds of trimmings for skirts, 
etc.; talks on form. 

AGRICULTURE.—Practical farming and gardening have been carried on by a number 
of young men with fairly satisfactory results. Facilities for instruction and practice, 
embracing implements, stock, and material, are being added from time to time, until 
this department becomes well equipped. The school owns 1,700 acres of land, about 
one-eighth of which is in cultivation, the rest being in pasturage and wood. 

Horricutture.—The course includes the consideration of seed, its germination, the 
nutrition of plants and their development from the seed to maturity; how plants 
are affected by heat, cold, moisture, dryness, parasites, soil, climates, etc. Atten- 
tion is given to transplanting, pruning, use of spraying pumps, the compounding of 
insecticides, and fungicides; the making of hotbeds, cold frames, tree protectors, and 
berry boxes; also the cultivation, preservation, and making of the various fruits and 
vegetables of our climate; the principal injurious insects and the methods of pre- 
venting their ravages. 

In the trade courses the instruction follows the same outline as at 
Hampton Institute, which has been previously given. 

Special attention is given to the training of domestic servants, and 
this is not confined to students only, but young and elderly women 
from the community are allowed to take the course of instruction. 

The management of the school is by the principal and vice-principal, 
and the total number of instructors is 27. Of these, 15 are giving 
instruction in the trades and occupations taught. The number of 
trade students for the session of 1899-1900, the period for which the 
facts given in this report were gathered, were as follows: Dressmaking, 
19; laundering, 12; baking, 4; cooking, 8; waiting on table, 8; shoe- 
making, 9; blacksmithing, 8; wheelwrighting, 1; printing, 8; cabinet- 
making, 2; carpentry and joinery, 16; bricklaying and plastering, 6; 
farming and gardening, 14; sawmilling, 8; machinist’s trade, 3; archi- 
tectural and mechanical drawing, 16. The number of graduates is 116. 

The cost of the buildings, most of which have been erected during 
the last seven years, was $45,000, that of their equipment $7,000, and 
the value of the property of the school is $75,000. The cost of main- 
taining the school in all its departments is $35,000 annually. The 
funds of the school are raised by appropriations by the Board of Mis- 
sions of the Episcopal Church, voluntary contributions from friends 
in the North, and fees, etc., of the students. 

The following information was gathered from officials of the insti- 
tution: The courses could be improved if more means were at hand, 
and the outlook for improvement in the near future is good. While 
this institution is practically the only industrial establishment in its 
locality, and its influence therein is great, yet the practical benefits 
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resulting from the school are by no means confined to the community 
wherein it is located, but are far-reaching, as many of its graduates are 
from distant homes. Twenty States are represented by the students 
now in attendance, and there is also one student from Canada and one 
from Porto Rico. The school has greatly benefited the working people 
around it and has promoted their industrial, educational, and social 
development. 

Those who have been in the school have been benefited in that they 
have been lifted from a slipshod method of work as a result of their 
instruction. 

Employers generally prefer the graduates of the school as employees, 
because they have a technical as well as a practical knowledge of their 
trades and are thus better prepared to do good work than those whose 
only training was gained in the shop. Its graduates readily get work 
at their trades without undergoing a period of apprenticeship. As far 
as it has gone, the school has proved satisfactory and with more ample 
means will soon attain the end for which established. 


INDUSTRIAL SCHOOLS IN THE SOUTH FOR WHITES. 
SOUTHERN INDUSTRIAL COLLEGE, CAMPHILL, ALA. 


Mindful of the need of an education which trains both the mind 
and the hand and cognizant of the fact that such a system had done and 
was doing much for the colored race in the South, the Rey. Lyman 
Ward, of New York, started a school of this kind for the white youth 
of slender means at Camphill, Ala. On September 21, 1898, he opened 
the school in an old house of but two rooms, with 23 pupils. The 
beginning of the third year (September, 1900) found a new building 
erected and occupied, 400 acres of land owned by the school, a faculty 
of 5 teachers, and nearly 100 pupils. The college as such was estab- 
lished on March 29, 1899. 

In the first annual report it is said: ‘‘In the founding of this school 
it has been our purpose to do just two things: First, to provide a 
thorough course of study; and, second, to provide the means for pur- 
suing it.” ‘ 

The teaching of three industries is provided for—farming, carpentry, 
and printing. Students taking the course in farming are required to 
work five hours on each school day and ten hours on Saturday. This 
pays in full for board and tuition. 

In carpentry the student will begin with the coarser kind, learn all 
the various grades in the trade, and be graduated a finished carpenter. 
Learners in this department will be required to work fiye hours on 
school days and ten hours on Saturdays. 

The school has a small printing plant and will give instruction to a 
few in the art of printing. 
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very 


Tuition is $20 per year, and board from $5 to $8 per month, in which 
cost of room, lights, and fuel is included. 

There have been no graduates as yet from this school, and a recent 
interview with one of its officials elicited the information that at pres- 
ent there were no instructors in carpentry or printing, but it was 
expected that those trades would soon be taken up and taught. The 
school has a sawmill which it expects to work soon and to instruct 
pupils in the occupation of sawmill hands. 


’ 


ALABAMA GIRLS’ INDUSTRIAL SCHOOL, MONTEVALLO, ALA. 


This school, for white girls only, was‘established in 1896. The need 
which led to its establishment was that of furnishing poor white girls 
of the State industrial training at a cost within their means so as to 
make them self-supporting. Pupils between 14 and 21 years of age 
are admitted. Each county in the State is entitled to its quota of 
pupils according to the number of educable white girls in that 
county. The cost of the session for the entire course, which includes 
literary and industrial education (except music and art), is $94.55, 
payable as follows: 
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The course of industrial art is an extra, payable in advance at the 
rate of $2 permonth. No pupilis admitted to classes until the payment 
required has been made, or is satisfactorily provided for. 

The following industrial courses are taught: Cooking, dressmaking, 
millinery, and drawing and painting. In this last there are five 
courses, as follows: First, charcoal drawing from the cast and other 
objects; second, painting in oil, water color, or pastel from nature and 
still life; third, painting from life (the human figure) in oil, water 
color, or pastel; fourth, simple designing, which is divided into four 
elements—(1) lines and geometrical forms, (2) flower forms, (3) objects 
of: use, (4) the animal and human form. These different heads are 
woven into patterns and working designs for use. Fifth, china paint- 
ing. To secure a certificate in this department a pupil must have a 
good knowledge of drawing, learn the painting of china in all its 
branches and how to manage and fire the kiln. 
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The general management of the school is by the president and 
faculty. 

The number of instructors in this school is 84, and 8 of these are 
employed in the teaching of industries or trades. Their training was 
had in college, trade and industrial school, and in work in the shop. 
The number of students during the last year was 421, and the total 
number of graduates from the institution is 178, of these, 92 having 
graduated from the industrial courses. The cost of the buildings and 
equipment, omitting the cost of one building donated by the people of 
Montevallo, which is not obtainable, was $125,000, and the cost of 
maintaining the school during the last year was $22,000. The income 
is derived from tuition and fees of the students and from appropria- 
tions made by the State legislature. 

Tn the opinion of the officials the course could be improved by the 
use of more money in securing the best talent and equipment. 

As girls come to the school from all over the State its benefits 
have been far-reaching. In the locality of the school itself there are 
no industries which can be affected by the school except dressmaking, 
and in this the standard of efficiency has been raised. 

Those who have graduated have succeeded in getting good positions 
at good wages and are preferred by employers to those who have had 
no school training, for the reason that they have had not only thorough 
training at their trades, but have had academic instruction as well, 
which makes them more intelligent. No apprenticeship for graduates 
is necessary in this locality. The school has proved eminently satis- 
factory, but has not yet fully attained the end for which it was 
designed, as many industrial departments planned for have not yet 
been put in operation. 


GEORGIA NORMAL AND INDUSTRIAL COLLEGE, MILLEDGE- 
VILLE, GA. 


This school was provided for by an act of the legislature of Georgia, 
approved November 8, 1889, and was opened on Monday, September 
30, 1891. The need leading to the establishment of this institution, 
which is devoted to the education of young women, was ‘the lack of 
opportunity for the obtaining of a professional and industrial training. 

To be eligible to admission a girl must be at least 14 years of 
age, of good moral character, and of sound physical health. Students 
from a distance must board in the dormitory unless permitted by the 
president to do otherwise. 

The fixed charges are as follows: Matriculation fee, $10; board, 
including fuel, lights, and laundry, $90; music lessons, instrumental, 
$27; music lessons, vocal, $27; music theory lessons, $9; painting and 
portraiture lessons, $31.50; drawing lessons, fine art, $22.50; cooking: 
school fee, general course, $2; domestic science, special course, fee 


TRADE AND TECHNICAL EDUCATION—UNITED STATES. 857 


$5; sewing school, incidental fee, 50 cents; dressmaking school, inei- 
dental fee, $2; use of piano for practice, $4.50; model school, inci- 
dental fee, $2; diploma fee, $2; certificate fee, 50 cents; tuition fee, 
charged only to students from other States than Georgia, $40. In 
addition, an infirmary fee of 50 cents per week is charged students 
while actually occupying the infirmary. The general management is 
in the hands of the president of the college. 

The purpose of the college is to prepare Georgia girls: (1) To do 
intelligent work as teachers; (2) to earn their own livelihood by the 
practice of some one or other of those industrial arts suitable for 
women to follow; (8) to earn their own livelihood as instructors in 
music or in fine art; (4) to exert an uplifting and refining influence 
on family and society by means of a cultured intellect, which can be 
obtained only by a systematic education in the higher branches of 
learning; (5) to be skillful and expert in those domestic arts that lie 
. at the foundation of all successful housekeeping and homemaking. 

To accomplish these several educational purposes, the courses of 
study pursued in the school are divided, in a general way, into five 
principal departments, namely, normal department, collegiate depart- 
ment, industrial department, domestic science department, and music 
and fine art department. 

Several of these departments contain courses which teach occupa- 
tions or trades, as follows: 


NorMaLt DEepARTMENT.—Course in normal and industrial art which includes the 
following branches: Free-hand drawing, color study, instrumental drawing, design, 
modeling in clay, historic ornament, study of artists and their works. These 
branches are closely correlated arts, and as taught in this college constitute a full two 
years’ course of study. Industrial art, as understood and taught in the college, is 
that branch whose ultimate aim is to make practical designers and expert draftsmen, 
capable of making a working drawing of any article to be manufactured—from a 
broomstick to a palace—so that it may be placed in a workman’s hand as a pattern. 
It includes free-hand and instrumental drawing of geometric views and patterns, and 
industrial designing, or the making of original patterns for wall paper, carpets, oil- 
cloths, laces, dress goods, ete. In addition to the above course of normal and indus- 
trial art, the normal department includes a special normal art course based upon the 
course pursued in the Pratt Institute, of Brooklyn, N. Y. It not only qualifies 
pupils for positions as teachers of drawing, but also affords a splendid preparation 
for those intending to enter the field of industrial art. 

InpusrriAL DreparTMENT.—This includes the business course, the course in sewing 
and dressmaking, and the course in industrial art. This last is the same course 
described above under the head of the normal department and is to be taken by stu- 
dents of both departments—the normal and the industrial. The business course 
teaches stenography, typewriting, and bookkeeping (each of which is outside the 
scope of this report). The sewing and dressmaking course teaches (1) domestic 
sewing, consisting of three grades of work, (a) simple sewing, including hand and 
machine sewing, darning and mending, and study of color, material, and cost, (b) 
advanced sewing, including cutting, fitting, and making undergarments, shirt waists, 
and unlined dresses, and (c) art needlework; (2) dressmaking, consisting of two grades 
of work, (a) first grade, including drafting of skirts and waists, exercises in fitting 
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and trimming, making of school uniforms, study of color materials, free-hand draw- 
ing and elementary design, and the use of patterns, (b) second grade, including 
drafting, cutting, fitting, and making of street suits, evening gowns, etc., free-hand 
drawing, water color and design, practice in designing dresses and dress trimmings. 

DepaRTMENT or Domestic ScreENcE.—But two courses in this department can be 
considered as coming within the scope of this report. They are (1) the housekeepers’ 
course, which is designed primarily to help young matrons and housekeepers who 
wish to make their household administration more systematic and efficient, but a 
secondary aim is the fitting of women to earn their livelihood as matrons or house- 
keepers in boarding schools and other institutions. It takes one year to complete, and 
includes teaching in cooking, household economics, marketing, home sanitation, 
sewing, and gardening and floriculture, the last two being optional. (2) The special 
domestic course, which is planned for those who desire to increase their earning 
capacity, but by reason of limitation in time or money can not take a more extended 
course. It covers three months and teaches cooking, household economics, market- 
ing, home sanitation, and sewing and dressmaking, the latter two being optional. It 
gives a good working knowledge of cooking and sewing to those who have had pre- 
vious experience. 

The total number of teachers is 25, of whom 9 are teachers of the . 
industrial arts. ‘The different courses are so mixed and the industrial, 
collegiate, and normal training so overlap each other in the different 
courses taught that it is impossible to accurately show the number of 
pupils in each industrial course. Approximately, 200 are taking such 
courses. The total number of graduates who have had industrial train- 
ing is 292, but no separation can be made so as to show the number 
attributable to each occupation taught. 

The total cost of the buildings of the college was about $145,000, 
but the cost of the equipment of the same can not be given. The 
Mansion was formerly the mansion of the governor when Milledgeville 
was the capital of the State, and was built in 1838 at a cost of $60,000. 
The main building was erected in 1891, at a cost of $50,000; the annex 
was built in 1893, at a cost of $10,000, and Atkinson Hall was built in 
1896, at a cost of $25,000. 

The cost of maintaining—paying running expenses—is about $16,000 
annually. The funds for building, equipping, maintaining, etc., are 
raised by State appropriations, contributions from the Peabody fund, 
fees, charges for board, tuition from pupils coming from beyond 
the State limits, etc. The income for the last year was: State ap- 
propriation, $22,900; Peabody fund, $2,000; fees, $4,600; tuitions, 
#3,000; total, $32,500. This does not include board paid in college 
dormitories, which was $22,500, and board paid in private families, 
which was $23,500. 

While the industrial courses are excellent, in the opinion of the offi- 
cials of the college they could be improved if more room and more 
teachers could be obtained. The cooking school is considered especially 
satisfactory. 

It is stated that hundreds of the graduates have earned their own 
living in Georgia and other States by the practice of the trades and 
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industrial arts they have acquired in the institution, and that fully 90 
per cent of the graduates have followed fora livelihood the occupations 
learned in the school. Asa result of the school the general jntelli- 
gence has been raised in the State, and industrial and social develop- 
ment has been promoted. This and other similar schools have been 
decidedly beneficial to those who have been under their instruction, 
and steadier employment and higher wages have undoubtedly resulted 
from the preparation for work received therein. Their graduates are 
preferred in industrial lines to shop-trained people, because they are 
more efficient, though ordinary shop training has not been improved 
by the example of the school. Graduates can obtain work at the oecu- 
pations taught without undergoing a period of apprenticeship. On the 
whole, this and other schools of a similar kind have proved satisfactory 
and are fast attaining the end for which they were established. 


LOUISIANA INDUSTRIAL INSTITUTE, RUSTON, LA. 


The recognized need that young people should have a knowledge of 
such pursuits as will be useful to them and contribute toward their 
support led to the establishment of this institution. It was created by 
an act of the legislature of Louisiana in 1894, which located it at Rus- 
ton, Lincoln Parish, La., and placed it under the control of the gov- 
ernor of the State, two trustees appointed from the State at large, and 
one trustee appointed from each Congressional district of the State. 
By a subsequent act the State superintendent of public education was 
made an ex officio member of the board of trustees. 

The original act provided that the school should be ‘‘ for the educa- 
tion of the white children of Louisiana in the arts and sciences, at which 
such children may acquire a thorough academic and literary education, 
together with a knowledge of kindergarten instruction, telegraphy, 
stenography, and photography; of drawing, painting, designing, and 
engraving in their industrial applications; also, a knowledge of fancy, 
practical, and general needlework; also, a knowledge of bookkeep- 
ing and of agricultural and mechanical art, together with such other 
practical industries as from time to time may be suggested by experl- 
ence, or such as will tend to promote the general object of said insti- 
tute and college, to wit: Fitting and preparing such children, male and 
female, for the practical industries of the age.” 

The first session began in September, 1895. Its management is in 
the hands of the president and faculty and it is organized into the fol- 
lowing departments: Language and literature; mathematics; history; 
civics; biology; physics and chemistry; mechanics (including draw- 
ing); business (including shorthand, bookkeeping, typewriting, etc.); 
domestic science; horticulture; dairying; elementary agriculture; 
music; printing, and telegraphy. 
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The work outlined provides for (1) a union of academic and indus- 
trial subjects, whereby educational and vocational training are com- 
bined, making acquisition and application inseparable; (2) the inten- 
sive study of the essential academic subjects, supplemented by the 
mastery of a vocational subject; the curriculum is designed to equip 
boys and girls for useful and noble living; (3) the daily use of shops, 
laboratories, and necessary facilities for good work. 

To complete a course of study students must take all the announced 
academic subjects and one industrial. They will receive the degree of 
bachelor of industry upon the completion of a required course. 

A certificate of proficiency is awarded each student upon the mas- 
tery of any industrial subject, provided that the student is found pro- 
ficient in the accompanying academic studies. No student will be 
awarded a certificate of proficiency who is not versed in the use of 
good English. 

Applicants for admission must be 14 years old and able to read, 
write, and spell with tolerable correctness. They must pass a satis- 
factory examination in arithmetic as far as denominate numbers. 

The expenses per term of four and one-half months, there being two 
terms per school year, is about as follows: Tuition, to residents of 
State, free; tuition, students from other States, $25 per year; inci- 
dental fee, $5; boarding in the dormitory, $45; washing, $4.50; text- 
books, $5.95; industrial text for shorthand, $1; music (per month), 
$3 to $5. Boarding students must furnish 4 sheets, 2 pillowcases, 4 
blankets, 1 quilt, and 6 towels. 

Instruction is given in the following industrial trades: Printing, 
mechanics (including carpentry and joinery, wood turning, pattern 
making, mechanical drawing, forging, making iron and steel tools, 
firing boiler and tending engine and steam pump), domestic science 
(including plain sewing, dressmaking, embroidery, and cooking). 

The number of students taking the various courses during the year 
for which this report was made (1900-01) was: Bookkeeping, 58; 
telegraphy, 25; stenography, 40; printing, 25; mechanics, 50; domes- 
tic science, 60. 

There are 18 members of the faculty, of whom 8 are teachers of the 
industrial occupations, several of whom have the degree of bachelor 
of industry from the Louisiana Industrial Institute, one is a master of 
science, one a graduate of the manual training school of the Washing- 
ton University, and others have practical education. 

The cost of the buildings was $43,500 and of the equipment, 
$50,000. The annual cost of maintaining the school is $30,000, which 
is raised by State appropriations. 

With better equipment the courses at this school could be improved, 
although as it is they are excellent. The few industries in the locality 
of the school have been generally benefited, as has the general public 
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by the establishment of the institution. The general intelligence of 
the community has been raised and the industrial, aducational’ and 
social development promoted. 

The intelligence of those attending the school has been increased, 
and they have obtained better positions and higher wages because of 
their better preparation for work, which makes them preferred by 
employers over merely shop-trained workmen. Work can be obtained 
by the graduates at all the trades taught without having to pass 
through a period of apprenticeship. 


MISSISSIPPI INDUSTRIAL INSTITUTE. AND COLLEGE, COLUMBUS, 
MISS. 


The need of industrial education for white girls being recognized, 
the legislature of Mississippi, March 12, 1884, passed a bill establish- 
ing this institution, the first State college ever founded for women. 
Its purpose, as stated in section 2296 of the Annotated Code of Mis- 
sissippi of 1892, is ‘‘The moral and intellectual advancement of the 
white girls of the State by the maintenance of a first-class institu- 
tion for their education in the arts and sciences, and their training 
in normal-school methods and kindergarten, and their instruction in 
bookkeeping, photography, stenography, telegraphy, and typewriting, 
and in designing, drawing, engraving, and painting and their industrial 
application; and also in fancy, general, and practical needlework, and 
in such other industrial branches as experience from time to time shal] 
suggest as necessary or proper to fit them for the practical affairs of 
life.” 

The general management and government is specially lodged in the 
hands of the president. 

This school was opened for students in October, 1885. On the first 
day there were present more than 250 applicants. During the fifteen 
years since the opening (up to 1900) 2,600 young women have come 
under the instruction of the school, and of these 409 are still in school. 

The State offers free tuition for 400 young women under the follow- 
ing provision of section 2303 of the Code of Mississippi of 1892: 
‘‘Tuition shall be free for five years, and no longer, to girls of this 
State, in all branches excepting music.” These girls are apportioned 
to the counties in proportion to the relation the number of white edu- 
cable girls in each county bears to the whole number in the State. 
Girls from outside the State may be admitted if there is room for 
them, and the trustees are empowered to fix the amount of the tuition 
fee which they must pay. 

Applicants for admission must be at least 15 years of age, in good 
health, and must furnish certificates of good moral character. Satis- 
factory entrance examinations must be passed, either at the college or 
before county superintendents of education. Those holding certifi- 
cates from county superintendents are entitled to enter the business 
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course without further examination, but those desiring to enter other 
courses must take an examination at the college. 

Students from other States can not be taken into the dormitories, 
but by paying a tuition fee of $30 per session they may be admitted 
into the college with the same advantages offered Mississippi students 
boarding outside the dormitories. Board to students in dormitories 
is furnished at actual cost, which averages, including furnished room, 
fuel, light, washing, etc., $9 per month. 

Tuition in all literary and industrial studies for Mississippi students 
is free for the first five years they are in the institution; for students 
from other States, and for Mississippi students after five years, in 
literary and industrial studies, $15 per half session, to be paid in 
advance. A matriculation fee of $5, payable in advance, is charged 
all students. Charges for music lessons, payable in advance, are: 
Piano, per half session, $20; voice culture, per half session, $20; use 
of instrument for practice one hour a day, per half session, $4. 

Each student must deposit for board at the beginning of the session 
at least $30, and must always keep the amount of one month’s board to 
her credit. Students in analytical chemistry must pay for materials 
consumed and apparatus broken. 

An infirmary fee of $5 per annum is charged to dormitory pupils. 
This covers medical attention by a skilled lady physician, trained 
nurse, medicines, except special prescriptions, which must be prepared 
at a drug store; physical culture, gymnasium exercise, and lectures on 
anatomy. Each student must furnish 1 pair of sheets, 1 pair of pil- 
lowcases, 1 pair of blankets, 1 bedspread, 6 towels, and 2 clothes 
bags. 

Work in the college is of two kinds, required and voluntary. The 
occupants of rooms in the dormitories are required to do all the work 
necessary to keep them in good order. Work in the dining room, 
such as spreading the cloths, putting on the meals, placing the chairs, 
waiting on the table, etc., is required of the pupils, and for this regu- 
lar details are made. 

Students have the privilege of doing a part of the work in keeping 
some of the recitation rooms and furniture inorder. They may sweep 
the halls, recitation rooms, chapel, music rooms, and do much of the 
light work in the laundry, and may also find employment in the dress- 
making department. For this voluntary work they are paid, and for 
the amount they are allowed to do—not over two hours daily—they 
may earn $4 or $5 per month. In dressmaking they may earn more, 
being paid according to work done. Pay for voluntary work is: 
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Dress uniforms, the details being prescribed, must be worn. 

The grounds cover about 25 acres, all in lawn and park, except 3 or 
4 acres given up to the gardens. 

There are four large buildings—the chapel, containing also class 
rooms, laboratories, offices, etc., the main dormitory, Columbus Hall, 
and the White House, which accommodates the departments of music 
and industrial arts. 

These buildings have modern conyeniences, are heated by steam and 
lighted by electricity. They are supplied with hot and cold water, 
also with fire escapes. The cost of the buildings and their equipment 
was about $175,000. te 

The cost of maintaining this school is about $60,000 per year, and 
the funds come principally from State appropriation, although a small 
amount is received from fees, tuition, etc. The city of Columbus gave 
the school $40,000 in land and buildings and $50,000 in cash for the 
sake of having it established within its limits. 

The school offers three courses of study, viz: A business course for 
those who wish to prepare for industrial pursuits; a normal course for 
those desiring to teach in the public schools of the State; anda college 
course for those who aim at broad and thorough culture as the basis 
of future usefulness. 

Whichever course is chosen, the pupil is required to pursue, in con- 
nection therewith, the study of some industrial art. 

A certificate of proficiency is given to a pupil finishing an industrial 
art together with two years’ work of the business course, and pupils 
in the industrial departments may withdraw at any time when evidence 
is furnished of having finished, to the satisfaction of the instructor, 
the course upon which they entered. A diploma is given to a pupil 
who has completed the entire business course. A diploma, with the 
title of Mistress of Pedagogics, is given to a pupil who has completed 
the normal course. A diploma, with the title of B. A., is given toa 
pupil who has completed the college course. 

The department of industrial arts embraces bookkeeping, penman- 
ship, stenography and typewriting, industrial and fine arts (design, 
modeling, drawing, wood carving, oil painting, etc.), dressmaking, 
and telegraphy. The course of study in industrial and decorative art 
and in dressmaking is as follows: 

Free-hand drawing—with pencil and charcoal. Practice is given in drawing from 
solids, plants, casts, both with pencil and charcoal in outline, and also in light and 
shade. Much practice in free-hand perspective is given; also in enlargement from 
ornament; in conyentionalization, and in composition in line, light and shade, and 
color. Mechanical drawing—including the construction of simple geometric forms; 
linear perspective (parallel, angular, and oblique). Historie ornament—analysis of 
historic style to borders, etc. Principles of design—illustrated by simple designs and 
also by more elaborate applied designs, such as surface patterns, borders, wall papers, 
oilcloths, prints, book covers, ornamented hinges, stained glass, etc. By earnest 
study this course may be completed in three years. 
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In the course in dressmaking the students spend the first few days in learning to 
work buttonholes, hemstitch, blind stitch, etc. From 15 to 20 pupils are engaged 
each hour during the school day learning first to draft patterns by measurement, 
and then to cut, fit, and make dresses. Most of the pupils learn in a short time to 
make their own dresses. To learn all that is required in this course takes from one 
to two years. 


The course in telegraphy may be completed in one year. Pupils are 
required to take a course in typewriting along with stenography and 
telegraphy, and all learn to do neat and rapid work in one session. 

There are 28 instructors and officers, of whom 5 are engaged in 
teaching the industrial occupations. They are all graduates of recog- 
nized institutions, and have practical experience as well. 

The number of pupils in each of the courses of industrial art is as 
follows: Bookkeeping and penmanship, 45; drawing, leading to design, 
132; drawing and design, 67; dressmaking, 190; ee teleg- 
raphy, and typewriting, 33. 

The number of certificates of proficiency in the industrial arts issued 
up to and including the year 1899 was: Bookkeeping, 50; design, 4; 
drawing, 69; painting, 7; wood carving, 18; dressmaking, 124; ste- 
nography, 88; printing, 3; telegraphy, 19; and typewriting, 19; a 
total of 396. These certificates were given to 362 girls, several of 
whom received certificates of proficiency in more than one industry. 
One hundred and twenty-one girls have received diplomas from the 
business, normal, and collegiate courses. 

Of the 362 girls above mentioned to whom certificates of proficiency 
were given, the present occupations of 290 are known, and are as fol- 
lows: Teachers, 139; stenographers, 19; postmistress, 1; bookkeepers, 
7; dressmakers, 4; cashier, 1; clerks, 2; telegrapher, 1; journalist, 1; 
SGT. 35; and stir te. 80. 

The industrial courses given here are considered excellent by the 
management, but they think there is need of others, such as millinery, 
photography, cooking, etc. The prospect of adding these courses in 
the immediate future is encouraging. It is stated that the industries 
in which women engage are eee in the locality of the school, and its 
establishment has not benefited them much. The public, soloor have 
benefited greatly, because of the better teachers furnished, and oppor- 
tunities are opening in industrial pursuits, and the schoolgirls are 
getting good positions as stenographers, bookkeepers, dressmakers, 
and teachers. 

This and other similar schools make the students breadwinners and 
increase their literary knowledge. Higher wages, more rapid promo- 
tion, and steadier employment are found by reason of attendance at 
such schools, as they are better prepared for work. 

The graduates are eagerly sought for by employers and receive the 
preference over shop-trained people, because they are not only more 
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accurate in their work, but also more intelligent. At all trades taught 
the graduates can work without passing an apprenticeship. j 

It is also stated that this school has proven satisfactory, and the State 
is giving it a more liberal support year by year. Its plans are copied 
by other States that are founding similar schools. 


NORMAL AND COLLEGIATE INSTITUTE, ASHEVILLE, N. C. 


This institution was opened in the fall of 1892 to meet the need for 
the training of teachers and Christian workers among the mountaincers 
of the South. The school is open to young white women only, and is 
under the control of the Woman’s Board of Home Missions of the 
Presbyterian Church. 
~ In its academic course it has a preparatory department and a normal 
department, and its other courses consist of a musical department, a 
commercial department, where stenography, typewriting, and book- 
_ keeping are taught, and a department of domestic science, where sew- 
ing, including dressmaking and millinery, and scientific cooking are 
taught. 

Every applicant for admission must bring a testimonial from her 
pastor or last instructor, and a certificate of health from a physician. 

Only plain clothing is allowed to be worn and articles are specified. 
The charge for board and tuition is $50 per term or $100 per year, 
and for tuition without board, $12.50 per term and $25 per year. 
Bills must be paid in advance. 

Aid to a limited extent has been provided for the needy and desery- 
ing student, which will be granted for the term. 

The general management is in the president and faculty, 15 in num- 
ber, who are graduates of colleges, normal schools, ete. 

The occupations taught are: Sewing, dressmaking, millinery, and 
cooking. Instruction in these lines is given by 2 teachers. 

All students on entering the normal department are required to take 
sewing, using the course taught at the Pratt Institute, Brooklyn, N. Y., 
and a great many have taken a partial course in dressmaking and mil- 
linery. Thirty-four have taken the full course of sewing, dress- 
making, and millinery, and have received certificates. The total num- 
ber of graduates from the school is 145. No further figures as to 
those taking the industrial courses, etc., have been obtained. 

The cost of buildings, etc., is $86,000, and the annual expenses of 
maintaining the school is $15,000. The funds are raised by contribu- 
tions from friends of higher education. 

The following is a condensation of statements made by the manage- 
ment of the school: 

The courses of instruction are good and could hardly be improved. 
As many of the Southern States have pupils in this school its influence 
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is widespread. Those who have attended the industrial department 
get better wages than they would without such education, have no 
trouble getting work, and receive rapid promotion. They are pre- 
ferred by employers because of their better training. The school, on 
the whole, is satisfactory, and has fully attained the end for which 
established. 


CHAPTER II. 


ATTITUDE OF EMPLOYERS, GRADUATES OF TRADE 
AND TECHNICAL SCHOOLS, AND LABOR UNIONS 
IN THE UNITED STATES TOWARD TRADE 
AND TECHNICAL EDUCATION. 


CHAPTER II. 


ATTITUDE OF EMPLOYERS, GRADUATES OF TRADE AND TECH- 
NICAL SCHOOLS, AND LABOR UNIONS IN THE UNITED STATES 
TOWARD TRADE AND TECHNICAL EDUCATION. 


This chapter presents in a condensed and summarized form the 
opinions of employing proprietors of establishments in a number of 
leading industries, graduates of trade and technical schools, and officers 
and members of labor unions in regard to trade and technical edu- 
cation. The information was obtained from representative persons 
in various parts of the country through personal visits by agents of 
this Department. The statements made set forth the opinions of the 
persons responding to the inquiries of the Department, just as the 
statements.of the preceding chapter in regard to the schools are very 
largely the opinions of the school officials. All the persons personally 
interested in the subject thus speak for themselves. In no case 
should these criticisms or opinions be considered as emanating from 
this Department. 


ATTITUDE OF EMPLOYERS. 
BARBERING. 


The general sentiment among employing barbers is that the schools 
for this trade, as now conducted, are of no value. This adverse senti- 
ment, however, does not go so far as to declare that trade education 
is altogether unprofitable, as many employers believe that scientific 
preparation is a very important preliminary to practical training. 
One employer says that there is no doubt that the trade could be 
greatly elevated and improved by schools which would provide first- 
class scientific and practical training, and that a school properly 
organized would turn out better all-round barbers than can be done 
under the ordinary apprentice system, and with a considerable saving 
of time over apprenticeship. 


BREWING. 


The statements of manufacturing brewers are all favorable to the 
modern system of technical education as applied to the art of brewing. 
The knowledge and skill acquired by those who have attended brewers’ 
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schools are said to have resulted both in increasing the amount and in 
improving the quality of the product. The command of the market 
is regarded as due to the superior quality of the product, which in its 
turn is attributed largely to the superior knowledge and skill of those 
brewmasters and assistants who have had school training. Such men 
receive from 25 to 50 per cent higher remuneration than those holding 
corresponding positions who have not had similar instruction. Indeed, 
most manufacturers visited insist upon the brewmasters supplement- 
ing their practical experience with a course in school. Applicants for 
admission to the schools must have had actual experience in a brewery. 

There is no regular system of apprenticeship in force, though 
several years of practical experience in the different departments is 
necessary before a workman is considered capable of taking up the 
work of a brewmaster. . 

The employees in breweries are generally well organized, the greatest 
numbers being found in the unions for brewers, maltsters, and coopers. 


BUILDING TRADES. 


The necessity of having a ready supply of first-class workmen is 
perhaps nowhere more important than in certain parts of this industry, 
and any system of instruction that has promise of increasing the gen- 
eral efficiency of. the workmen usually meets with cordial support from 
the employers. The rate of wages is usually regulated by the labor 
unions, yet in some places the mechanics who haye had the advantage 
of trade-school instruction receive higher remuneration and are also 
given steadier employment than those who lack such training. 

There is considerable harmony of opinion regarding the need of 
more adequate facilities for training the workmen engaged in the vari- 
ous branches of the industry, but it is thought that little advance will 
be made unless the workmen themselves will take more interest in the 
subject. In the plumbing trade especially the employers experience 
great difficulty in inducing the workmen to attend the evening trade 
schools. In referring to this point, the head of one of the leading 
plumbing establishments in New York City says: 

The trades suffer most from the indifference of the workmen. When 
the average mechanic serves his time and becomes a full-fledged jour- 
neyman he thinks that his task is accomplished and he is satisfied to 
plod along in the beaten path trusting to luck to bring him somethin 
better. There always will be room for intelligent and well-trained 
mechanics, but we shall never have such a class until the men them- 
selves realize that they must devote part of their time outside of 
working hours to studying the technical and scientific principles which 
enter into and must necessarily govern their operations in the trades 
more in the future than in the past. 

Regarding the comparative merits of shop training and of trade- 
school or technical training, it is generally agreed that the trade school 
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alone can not make a first-class mechanic, as the usual period of 
instruction in such schools does not admit of sufficient practical work 
to enable the student to acquire that dexterity and tact which are 
essential. The best results are obtained when shop training is sup- 
plemented by such technical training as is given in the evening trade 
schools. This system it is said enables the student to apply the prin- 
ciples he is studying to the conditions and difficulties encountered in 
his daily work and he has a better appreciation of their value, and 
consequently takes more interest in his studies. The following state- 
ment by an employer of many years’ experience is of interest on this 
point: 


I have employed several hundred mechanics since I have been in 
business, and my experience shows that the men who have attended 
trade schools were in the end better mechanics than those who did not. 
The man who learns his trade in the ordinary way is a good mechanic 
up toa certain point. He can do good work and can follow instruc- 
tions and map out a simple job. But when it comes to the more 
difficult tasks and to the work of supervision, he is not the equal of 
the man who has supplemented his trade work with a course in a trade 
school. The young man who learns his trade in the ordinary way 
merely follows the journeyman with whom he is working, and learns 
just what the journeyman sees fit to let him learn, and no more. In 
some trades he is advanced or held back at the will of the journeyman, 
and unless the latter is personally interested in his success or has a 
special liking for him it is seldom that he is told why the work is 
done thus and so; the technical points are not explained to him, and 
consequently he is left to pick up the trade as best he can. On the 
other hand, the young man who goes to the trade school is afforded 
every opportunity to learn all parts of his trade. The instructors are 
men who have had years of experience in practical work, and they are 
paid to give him the benefit of that experience. He is instructed how 
to do his work according to the most modern methods, and is told why 
it is best or necessary to perform his task in a particular manner. He 
obtains a knowledge of architectural drawings which is helpful in his 
trade, and he must attend lectures on the subject he is engaged upon, 
and the scientific principles, building regulations, and sanitary laws 
which govern his trade are fully explained. These are advantages 
which the average mechanic does not enjoy when learning his trade in 
the ordinary way, and it is the possession of them that makes the 
student workman more valuable to his employer and enables him to 
mount higher in the industrial scale. 


A formal stage of apprenticeship is usually required, and in most 
places the number of apprentices in each trade is limited to conform 
to the requirements of labor unions. In some cases it is thought that 
the period of apprenticeship is unduly prolonged by the labor unions. 
In almost every instance the employers agree that the prevailing 
system of apprenticeship does not provide the apprentice with full 
and adequate instruction. In some branches the tendency to speciaiize 
has brought about a subdivision of labor, which makes it impossibte 
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for the apprentice of the present day to learn every part of his trade 
as he could years ago. The sentiments of the master builders and 
plumbers on this point may be summarized as follows: No man can 
learn all the requirements of the trades as practiced at the present 
day unless he devotes more or less of his time to studying the scien- 
tific principles and sanitary laws pertaining to the same. ‘The build- 
ing trades have been greatly benefited and elevated through the efforts 
of architects and sanitary engineers, but the employers in the industry 
have met with much difficulty in their efforts to make a corresponding 
advance in the methods of execution. 
All trades in this industry are represented by labor unions. 


BUTTER AND CHEESE MAKING. 


Perhaps no other class of schools has ever been more popular than 
the dairy schools in the agricultural sections of the country. It is said 
that they have practically made the creamery industry what it now is. 
The industry would naturally have grown to great proportions in 
time, but the schools have done in a decade what would otherwise have 
been accomplished only in many years. The number of creameries has 
increased at a rapid rate, but the quality of butter produced has been 
improved and made more uniform, and in most cases the cost of pro- 
duction has also been lessened. 

All this has tended to drive ‘‘ cottage” creameries out of existence, 
and they are now quite rare. The more prosperous ones have grown 
into factories, while others have been abandoned because the owners 
found it more profitable to sell their milk to the larger establishments. 
That this results largely from the influence of the schools is indicated 
by the following remark made by the secretary of a dairy company 
in Minnesota: ‘‘ We would not operate a creamery if we could not get 
aman who had been trained in a dairy school.” The preference for 
school-trained men is very marked, and they receive from 20 to 50 
per cent more wages than those who have not attended a school. The 
best butter makers are, of course, those who have had both school and 
factory training. 

While the industry is now quite a large one, it has not nearly reached 
its possibilities. More schools, longer courses, and still better prac- 
tical training would both enlarge and improve the industry. It is the 
opinion of some that without this extension and enlargement of facili- 
ties for training further progress will be slow. 

School men must serve an apprenticeship of one year, and this is 
regarded as desirable before attendance upon the school. For those 
who do not attend school an additional year or two of apprenticeship 
is required. 

There are no labor unions in the dairy trade. 
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In this industry design and workmanship are of about equal impor- 
tance. The shop-trained man is said to be the more skillful mechanic, 
while the man with technical training naturally makes the better 
designer. Consequently, to get the best results both kinds of training 
are essential. The business could be enlarged and improved by a 
more ample provision for trade instruction, as even the ordinary 
mechanic could profitably take a course in technical training. 

Labor unions, which are found in all branches of this industry, 
place some difficulties in the way of car-builders’ apprentices by pro- 
longing the term of apprenticeship which is required in all the prin- 
cipal occupations. 

Shop instruction in this industry is not systematized, but is given 
in the ordinary course of the work. 


CARRIAGE BUILDING. 


Among manufacturers in this industry there is found to be quite a 
diversity of opinion as to the value of trade schools. 

The head of a large establishment in Illinois states that trade or 
technical schools have thus far been of no particular benefit, for the 
reason that the graduates of such schools lack both originality in 
design and a practical knowledge of the details of construction. But 
in New York and other places in the East it is held that the school for 
carriage draftsmen in New York City has rendered valuable service to 
the industry at large by affording special training for superintendents, 
foremen, mechanics, and others who are engaged in various branches 
of the trade. The National Association of Carriage Builders con- 
tributes liberally toward the support of the school. 

It is said that the command of the carriage market depends, first, 
upon the quality of work, and, secondly, upon design; consequently 
it is of the highest importance to have first-class mechanics. In most 
establishments the policy is to employ finished workmen in all depart- 
ments and to have as few apprentices as possible. ‘The reason for this 
is that most apprentices are averse to serving the full term. They are 
satisfied to stay in a first-class shop until they have partially learned 
the trade and then go away to cheap shops where they work by the 
piece and earn higher wages for the time being, but they never become 
finished workmen. Those who serve a full period of apprenticeship 
in a first-class establishment receive thorough instruction in all parts 
of the trade. The president of one establishment favors the old 
apprenticeship system of New England by which seven years’ service 
was required. He says the abandonment of that system has led to a 
scarcity of good American workmen, and the consequence is that our 
finished workmen come largely from abroad. 
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The following statement is furnished by the proprietor of a chemical 
manufacturing establishment in one of the Middle States: 


We have four men in our employ who have completed a course of 
instruction in a technical school, and they fill important positions in 
different departments of our works. The special training that these 
men received in school has made them more valuable and better fitted 
for the business. The industry would undoubtedly derive some benefit 
if further provision were made for trade or technica] schools which 
would afford the foremen and workmen more adequate and modern 
facilities for studying the theory and science of the trades. Industrial 
art museums showing the progress made in the different branches 
would also be an advantage. Generally speaking, shop training is 
mechanical, similar to a machine applying or doing a certain thing and 
requiring little use of the thinking or reasoning faculties. The aver- 
age shop-trained workman learns to do a thing in a certain way and has 
little concern whether it is the best way or not, so long as it answers 
his purpose. On the other hand, the moment technical training is 
taken up the interest is aroused, the thinking powers are called into 
action, and the student or workman asks himself why he is doing or 
applying this or that thing and what the effect will be. The mechanic 
gets interested in the metals he works. Becoming familiar with their 
composition, the coppersmith gets to know what the scales are that 
peel off the copper when heated, and he learns why tin cracks when he 
bends it; the plumber makes traps and air vents in his work, and the 
technical school teaches him why they are used; the mason learns the 
properties of lime and cement and the effect produced by mixing them 
with water, etc. 


In other words, trade-school and technical training induces the 
mechanic to think. It teaches him why it is necessary to perform his 
work in a particular manner and unfolds the scientific principles 
applicable to his trade, the knowledge of which enables him to become 
a master artisan. 


CLOTHING INDUSTRY. 


The instruction in the art of garment cutting given in a prominent 
school in New York City is highly commended by clothing manufac- 
turers and merchant tailors in all sections of the country. Both 
branches of the industry have been greatly benefited by the work of 
this school, the technical training afforded the graduates resulting in 
many noticeable improvements in the general character of the prod- 
uct. In this industry the command of the market is largely a matter 
of superior workmanship, and in the merchant-tailoring branch espe- 
cially the skill of the cutter, who, in most cases, does the fitting also, 
is of paramount importance. Many of the best cutters learned the 
trade under shop instruction only, but those who have supplemented 
their trade work with a technical course in a recognized school receive 
higher wages and are considered more desirable by employers. An 
apprenticeship of three years is usually required in cutting, which 
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period is reduced to one year in fayor of journeymen tailors. But in 
the tailoring branch there is no fixed period. It is said that good 
instruction can be had in some first-class establishments, but thorough 
instruction in all parts can be obtained only in exceptional cases. In 
some of the Southern and Western States tailors’ schools are regarded 
very favorably on the ground that they-not only relieve the employers 
from the annoyance and loss incident to teaching ‘green hands,” but 
they give general instruction in all parts of the trade and thus make it 
possible for the student to obtain a more thorough preparation than 
can be acquired in the average shop. 

The garment cutters and tailors are largely represented by labor 
unions. 

DOMESTIC SERVICE. 


Persons reporting under this head are of the opinion that girls who 
have graduated at training schools for domestics do better work and 
more of it in a given time than those who have not had such training, 
and they do not require constant oversight. They get no higher 
wages, as a rule, because all domestics, whether competent or not, 
demand about the same pay. 

Were more women (housewives) proficient in housekeeping them- 
selves, and had they the time, inclination, strength, and patience to do 
so, they might produce as good servants as the training school. But 
under present conditions this is seldom the case, and the opinion is 
expressed that there must be an extension of the system of school 
training if there is to be an adequate supply of properly trained 
servants. 

DRESSMAKING. 


The proprietors of dressmaking establishments in which graduates 
of dressmaking schools are employed state that the work of this class 
of help has been uniformly satisfactory and in several instances has 
tended to improve the character of the product. For ordinary work 
the average shop-trained sewer or maker is equal to the school-trained 
help, and is in many cases even better; but in the art of cutting and 
fitting the graduates of the schools are said to be far superior. In 
fact, there are very few shop-trained employees engaged as cutters or 
fitters, this work being usually performed either by the head of the 
establishment or by a graduate of some school. 

It is the unanimous opinion that shop training alone does not pro- 
vide the apprentice with full and adequate instruction in the trade, 
the reason assigned for this being that while sewing and making are 
in many cases taught much better in a dressmaking establishment, 
yet, because of certain business considerations—chief among which ig 
the unwillingness to instruct one who might become a competitor 
in the same line—the proprietor is seldom willing to teach the art of 
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cutting and fitting. There is no regular period of apprenticeship. 
Some girls become proficient in six months, and some require two 
years. The business constantly suffers for lack of competent help, 
and it is thought that more good schools would be a benefit to the 
trade generally. 


ELECTRICAL APPARATUS AND SUPPLIES. 


The returns for this industry show that most of the leading estab- 
lishments employ a large number of graduates from the higher tech- 
nical and scientific schools. A number also report having graduates 
of trade and secondary technical schools, and several state that many 
of their employees are taking courses in correspondence schools, 
and in the mechanical classes ‘conducted by the Young Men’s Chris- 
tian Associations and other night schools. It is stated, without 
exception, that the work performed by school-trained workmen 
has proved satisfactory in every respect. All agree that further 
provision of trade and technical schools would be a benefit to the 
industry and those engaged in it. In referring to this point, the treas- 
urer of a large establishment in Chicago, Ill., says: ‘‘A comparatively 
small number of thoroughly trained mechanics seek work in our 
shops, and as the wages are high enough to be attractive it can only 
mean that there are not enough trade schools to supply the demand. 
All lines of manufacturing would surely be benefited by a larger 
number of employees from trade or technical schools.” It is the gen- 
eral opinion that practical experience or shop training is necessary, 
but that the best results are reached only when this is supplemented 
by trade-school or technical instruction. One employer, who is a 
strong advocate of school training, says: ‘*In all departments where 
high-class work is done we pay good wages and are always anxious to 
get technical men. They are broader minded and have a wider mental 
grasp than the man who left school at the age of 16 to learn his trade 
in a shop. In technical or any other kind of work the young man 
who has been trained in a technical school very soon overtakes and 
outstrips the man who has practical experience only. Their remuner- 
ation at first is no greater than that of the others who do similar 
work, but in almost all cases it increases more rapidly and there is 
practically no limit to their promotion, while the man without tech- 
nical education, unless in exceptional cases, finds his field of operations 
greatly restricted.” 


FURNITURE AND CABINETMAKING. 


In this industry design and workmanship are of about equal impor- 
tance. The manufacturers furnishing information state that the only 
school-trained men they have are employed either as foremen or design- 
ers, and that in both positions technical training is indispensable. The 
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opinion generally expressed is that a further provision of trade and 
technical schools would be beneficial. New and popular styles of fur- 
niture would be multiplied, and this would no doubt increase the sales 
of high-class goods. While it would not necessarily enlarge the busi- 
ness, it would tend to elevate it and make it more profitable. One 
manufacturer states that failure to provide more and better facilities 
for trade education might have a bad effect upon the industry, were it 
not for the fact that our manufacturers can draw upon the schools of 
Europe for skilled workmen, and that there is no difficulty in procur- 
ing this class of help from abroad because of the higher wages paid in 
this country. 

The man who wants to bea master of his trade must have both 
school and shop training. School training enables him to rise higher 
in the scale of proficiency and to do it more rapidly, but he must have 
experience. A designer can not know too much about shop meth- 
ods, and the mere mechanic is better equipped by having technical 
knowledge. 

Some establishments require a formal stage of apprenticeship, and 
others do not, the latter preferring full-fledged workmen only. Such 
instruction as is given in the shop is not systematic. The term of 
apprenticeship is elastic, so as to meet the necessities of each individual 
ease. Under this plan the bright apprentice forges ahead and becomes 
a journeyman sooner than the boy who is ill adapted and careless. 


HARNESS MAKING AND REPAIRING. 


In this business good workmanship and good material are the main 
factors in commanding trade. The proprietor in an establishment in 
one of the Southern States says that he has one young man in his 
employ who has graduated from a trade school, and his services have 
been very satisfactory. The work of this graduate has helped to 
improve the character and quality as well as to increase largely the 
amount of his product. So far as this industry is concerned, he believes 
that trade-school training is superior to shop training, for the reason 
that the latter is neither systematic nor comprehensive. On the other 
hand, the instruction given in the trade school is designed to give a 
thorough knowledge and training in each part. A formal stage of 
apprenticeship is required of beginners, but in the case of trade-school 
graduates no apprenticeship is necessary, as they must be competent 
to engage in practical work before graduation. 


JEWELRY. 


Generally speaking, the work of engravers, chasers, and designers 
who have had the benefit of instruction in trade or technical schools 
or schools of design has given much satisfaction to employers. A 
manufacturer located in one of the Western States says: ‘‘Since 
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employing graduates of a school of engraving our production has 
increased, and we have been able to turn out 25 per cent more work 
than we did with a similar number of shop-trained workmen. The 
character and quality of the work is better and we pay them from 10 
to 25 per cent more wages than the others.” In one of the Eastern 
establishments the school-trained workmen receive from 25 to 50 per 
cent higher wages than those who have had shop training only. 

It is said that whatever tends to higher education along trade lines 
must improve the taste and skill of the workmen, and therefore a 
further provision of trade or technical schools, or schools of design, 
would be a benefit to the industry. With one exception it is the 
opinion that school-trained workmen are more capable and produce 
the best results. There are some things which can be learned only by 
experience in the shop, but the school-trained man is a thinking work- 
man and will absorb more from experience and learn more quickly 
than one who has not had such training. The exception noted above 
is in the case of a prominent Eastern concern, the superintendent of 
which is of the opinion that shop training is best. This establishment 
has a systematic course of instruction for apprentices, and in addition 
to the regular shop work there is a library of reference and design, 
with nearly 3,000 volumes, and hundreds of models, casts, and electro- 
types, to which all have free access. This affords unusual opportunity 
to the apprentices to acquire a knowledge of the theoretical and 
artistic requirements of the trade, and under the careful guidance of 
the heads of the different departments, whose duty it is to give every 
possible aid, they are able to obtain thorough instruction. Only one 
other establishment reports taking apprentices. 


METAL TRADES. 


Of the 80 establishments in this industry from which schedules were 
obtained, 8 report that the special training of their workmen in trade 
or technical schools has resulted in increasing the amount of the 
product from 10 to 20 per cent, and in one case 50 per cent; 25 
report improvement in the character and quality of the product, and 
20 report that workmen who have had the benefit of instruction in 
these schools receive from 10 to 50 per cent higher wages than those 
who have had shop training only. One of the most notable illustra- 
tions of the practical benefits which result from the education afforded 
by trade and technical schools is found in the case of a large manu- 
facturing establishment in Massachusetts. The superintendent of this 
establishment has furnished the following statement: 

Recognizing the advantage of trade and technical education, a few 
years ago we adopted the policy of allowing our employees, without 
loss of wages, the privilege of attending an afternoon class which we 
had succeeded in having established for them in a local trade school. 


” 
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The knowledge acquired by these men, together with the training 
received by many others in our employ who attended the night classes 
in the school, has been of inestimable benefit to our business. The 
workmen are more intelligent and better qualified to advance in the 
trade, and they require far less oversight in the performance of their 
work. The presence of these trained workmen distributed through 
our shops has had a beneficial effect upon those with whom they come 
in daily contact. They have stimulated the desire for technical instruc- 
tion among those who otherwise would have neglected it, and they 
have been a powerful factor in elevating the general character of our 
product. : 

The technical education of these men, added to their previous train- 
ing in the shop, has made it possible for the company, by their aid, to 
promote all departments of its manufacture, and, among other things, 
to enter quickly and successfully upon and establish the manufacture 
of an entirely new line of machinery. This has resulted in increasing 
our business fully 50 per cent; the positions and wages of our work- 
men have been correspondingly improved and advanced; work has been 
provided for many additional workmen, and the investment in our 
plant has been increased. At the time when this special work was 
undertaken the other trained men in our employ were busy with other 
things. To have organized and utilized with equal rapidity and suc- 
cess a sufficiently large force of skillful strangers would have been an 
undertaking attended with grave difficulties, if not an impracticable one. 
Prior to the invention of this line of machinery, except to a trivial 
extent, the American market was controlled and supplied by foreign 
manufacturers. Therefore, it is not too much to say that the special 
education of our workmen has materially contributed to the establish- 
ment of a newindustry, of no small proportions, which did not before 
exist in the United States. 

In the majority of cases superior design coupled with good workman- 
ship is deemed essential to command the market, though a number rely 
upon superior workmanship only. Of those who express an opinion 
regarding the need or advisability of making further provision for 
trade or technical schools, a few seem to feel that the present schools 
afford ample opportunity for those who have any desire to attend 
them. This feeling is quite common in places where the workmen 
are disposed to overlook the importance or necessity of attending the 
evening classes in local trade or technical schools. Other manufac- 
turers are of the opinion that every industrial community ought to 
have evening trade and technical schools, and that all apprentices should 
be compelled to attend them. In places where schools are not conven- 
ient many of the apprentices and workmen have taken up the corre- 
spondence courses of instruction, and several large concerns report very 
satisfactory results from this method. The president of an establish- 
ment in Pennsylvania which gives employment to more than 7,000 
workmen states that instruction by the international correspondence 
system has in many cases fitted the workmen for higher positions than 
they would otherwise be qualified for in the natural course of their 
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work. An establishment in Ohio has some forty workmen who are 
studying mechanical drawing by the correspondence method, and to 
encourage them in their studies the company provides a room, with 
drawing boards and instruments to do their work. It is the policy of 
this company to limit promotion in the drafting room to this class of 
workmen. 

As to the comparative merits of shop training and of trade-school or 
technical training in the different branches of the work, some are of 
the opinion that for ordinary work in the construction departments 
shop training alone is sufficient. It is said that school training offers 
no particular advantages in such work as it is mostly done by machinery, 
and the tendency is to construct machines which will act automatically 
and require but little skill on the part of the operator. In the pattern- 
making department and in the important operations in the machine 
shop, especially in the construction of fine and complex machinery, an 
exact knowledge of mechanical drawing is deemed essential, and in some 
cases it is said that those who are engaged upon such work ought also 
to have a knowledge of mathematics, physics, and machine design. In 
the drafting and designing department it is generally conceded that 
the workmen who have had the benefit of a course in a technical school 
are in the end superior to those who have learned the trade in a draft- 
ing room alone. It is said that the average draftsman aims to become 
a designer, but before he can attain that end he must beable to under- 
stand the principles involved in his work and to think with scientific 
precision. The cost of construction and the commercial value of a 
machine must be taken into consideration when it is being designed, 
and the man whose technical training has been supplemented by prac- 
tical experience in the shop is better fitted to handle those things than 
one who has had only a shop training. A few manufacturers state 
that they prefer shop-trained workmen in all departments, as they con- 
sider them more practical. Generally speaking, however, the manu- 
facturers, superintendents, and foremen engaged in the various branches 
of the industry agree that the best results are obtained when the work- 
men have had school training and shop training also. A number of 
manufacturers comment upon the limited time usually devoted to shop 
work in the schools, and state that to be effective the time should be 
extended and the practical work made more comprehensive. By hay- 
ing longer and more varied practical work in the school, the graduate 
would meet with less difficulty in adapting himself to the details of 
actual work, and he would consequently make better progress. 

The workmen who have acquired a trade or technical education 
might properly be divided into four classes, as follows: First, those 
who have attended a trade or technical school before entering upon 
practical work in the industry; second, those who pursued their school 
training in the evening at the same time that they were serving their 
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apprenticeship in the trade; third, full-fledged mechanies, who, haying 
learned the practical part of their trade, attended the evening schools 
to obtain a technical and scientific Ee aiedse which w ould enable 
them to make better progress and advance to positions of responsi- 
bility; and fourth, those who secured the technical portion of their 
training by a correspondence course of instruction. The opinions of 
the manufacturers regarding the qualifications of these men, and the 
methods of instruction, may be summarized as follows: The young 
men who enter the workshop fresh from a trade or technical school 
are not practical. Asa rule they have had just enough shopwork to 
make them think that they are practical, when in fact they are not. 
Some of them have exalted ideas of their ability and, if left to them- 
selves, will waste material and, therefore, are expensive to their 
employers. But, after they have been in the shop a few years and 
are drilled in shop methods, they make the best class of mechanics 
and can be trusted with the most difficult and important kinds of work. 
Workmen who have had a good technical education make the best men 
to fill positions as foremen or superintendents. The best results are 
achieved in the least possible time by the men who have worked three 
or four years in the trade before going to evening technical schools, 
and by the apprentice who attends school while serving his appren- 
ticeship. Of these two plans the latter is considered preferable. It 
permits the theoretical and practical training to be carried on simul- 
taneously and is more interesting to the student workman. Moreover, 
it enables him better to appreciate what he is learning, and he devel- 
ops much faster and is more valuable both to himself and his employer. 

A formal stage of apprenticeship is required in all important occu- 
pations, and in several places the number of apprentices is limited to 
conform to the requirements of labor unions. The majority of those 
who express any opinion upon the subject think that the shop training 
of apprentices is not unduly prolonged or made needlessly difficult by 
the labor unions. 

The consensus of opinion regarding the efficiency of the so-called 
apprentice system seems to be that it does not afford full and adequate 
instruction in some of the trades which are found in this industry. This 
is particularly the case in large establishments. The facilities for 
learning the practical side of drafting, pattern making, and molding 
are said to be as good as ever, but in the machine shop the tendency 
toward specialization has become so pronounced that very few appren- 
tices learn the entire trade. The custom seems to be to shift the 
apprentice about until he shows special aptitude at some particular 
part, at which he is held, as his proficiency in that part makes his serv- 
ices more valuable to the Si cliven In this way the apprentice 
learns an occupation, but his energies and talents being devoted to the 
production of one or two parts he becomes a specialist only. While 
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some manufacturers seem to be well satisfied with the system of 
specialization which has come into general use, there are many who 
feel that it is not entirely satisfactory. Among the latter class are 
represented two of the oldest and largest industrial establishments in 
the country which have organized systems of apprenticeship that are 
' said to be productive of great benefit both to the workmen and their 
employers. One of these establishments, the Baldwin Locomotive 
Works, employing nearly 11,000 workmen, has recently made a com- 
plete change in its apprentice system, departing entirely from the 
specialist idea and reviving the old indenture system, with such new 
features as experience has shown to be advisable. The following state- 
ment by Mr. Samuel M. Vauclain, superintendent of this establishment, 
made before the Engineers’ Club of Philadelphia, and published in the 
proceedings of the Engineers’ Club for January, 1902, sets forth so 
clearly and forcibly the reasons for the adoption of this system on the 
part of this great company and the methods pursued with the appren- 
tices that it is worth quoting here at length: 


In handling several thousand apprentice boys it became apparent to 
me that no matter how well the apprentice was taught in the work- 
shops, or how much he was encouraged to go to the various night 
schools in our city, such as the Franklin or Spring Garden Institute, the 
Young Men’s Christian Association, Drexel, or others for the technical 
part of his education, we found that he desired something to show that 
he had learned the art or that he had served a specific time at this art. 
In other words, he was just as anxious to get his diploma as the young 
man who graduates from the university, or from Sibley or Stevens, or 
some such institution, and in my opinion was just as much entitled 
to it. It became apparent to me also that if we were to remain 
successful in competition with the world we would have to get to 
work at once and systematically educate our apprentices, not only in 
so far as the handicraft is concerned, but that they should have a 
certain amount of technical knowledge to go with it, and that that 
technical knowledge should go hand in hand with the manual training 
that they were receiving in the shops. Very naturally the thought 
occurred to me, ‘‘What are we going to do with the great unwashed— 
the boys who can not go to school—the boys who are turned out of 
the grammar schools, perhaps, before they have barely entered them?” 
The parents must put those boys to work, and, fortunately for us, the 
laws of Pennsylvania relieve us of this mass of humanity—poorly 
trained, poorly educated, and with the greed of gain, the only thought 
their parents have in placing them at work. The law forbids the 
employment of any boy under 16 years of age, and over 18, only when 
his parents go before a magistrate and get a permit; consequently 
we are able to keep out of our workshops all boys under 16, except 
those who are the sons of widows and who must have employment 
somewhere. Those boys we employ as messengers, and keep them 
and train them and bring them along until such time as we can put 
them toa trade. Our idea in establishing three grades of apprentices 


was to take care of the three grades of boys that come to us. First, 


the boys of the masses—the boys of ordinary education—yery-ordinary 
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education indeed; these boys w 2 in wi 
na ia ap hart S sh e repel to remain with us four years. 
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of mechanical drawing—enough to an oa ee 
h the work; therefor 
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The bonus this young man gets is $100 in place of the $125 rf his 
more unskilled companion. This $100 we think is sufficient te ble 
him to go elsewhere and secure employment and we a ce 
ashamed to let one of those apprentices go for that He i 
shows up well. The third man to take care of is the ae 2: “ot 
our universities—the ordinary mechanical engineer aa be ome t 
us not quite so green as grass so far as mechanical handicraft is 
concerned. He is willing to get down to the hardest work = 
have in our shop, and he works at it like a steam engine. He has 
all the technical knowledge that is necessary. He has it but he does ae 
know how to use it. We encourage him in this manner: We can not 
indenture him, being a man, but we make a specific gontract with him 
for two years and pay him enough to keep body and soul together 
We give him 13 cents an hour for the first year, and 16 cents an hour 
for the second year, and a clean certificate at the end of that time 
We have not had:a man of that description for that length of time 
who has not been lifted out of the position he had contracted for 6 
is enjoying a much more remunerative position and in the line of pro- 
motion. Now, it is from these men that we must fill the su ae 
offices in our workshop, and these boys we promote. The man re bo 
_ who has determined to get to the top, and will burn his candle at ni ht 
to gain the knowledge that his more favored companion has eecetved 
in a better institution of learning than he has attended, also gains his 
reward. The third boy we must have to fill the ordinary ranks in the 
workshops, and the better educated we can have the ordinary rank and 
file in our workshops, the better chance we will have of competing 
with our foreign manufacturers, the better chance we will have of 
extending the markets of American manufactures throughout the 
world, and it is only by this that we can do so, You have asked me 
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why we can afford to do this—why we can afford to turn away from 
the doors every year several hundred young men. We do not expect 
to keep them all. We will keep the better ones that we come across 
from time to time. We promote them, so that their ambition will 

ermit them to stay with us. Have you not already seen the point? 
iedte one of these men that go forth from an establishment of this 
kind will sing its praises forever. They will shout just as lustily for 
the Baldwin Locomotive Works as they have done for Yale, Har- 
vard, or the university, or any other institution they have left. 
You will have an advertising medium that can not be surpassed by 
anything, and, further than that, you will have established in your own 
workshop a set of men that will be invaluable—that you can never 
hire in the open market. When I hear a manager say he has had so 
many men call in his efforts to secure a foreman, he has tried and 
tried to get certain men to do certain work and failed, I pity that man. 
That man has not the courage to go down in his pocket and labor for 
a few years to train men to fill these positions, and if you can put out 
your coin—if you have the small courage to hand it over to these 
young men—you will get it back tenfold before you know where you 
are. 

The Baldwin Locomotive Works do not intend to give night instrue- 
tion. They do intend to impart the technical knowledge. We depend 
upon the various night schools established throughout the city, and 
we pray for the establishment of more and better night schools 
to give instruction for that portion of the training of the 
apprentices. The manufacturer has the commercial side of the 
question to deal with. He can impart the commercial side of the 
business in connection with the technical training. He must be a 
manual student commercially. He must be able to make that work 
pay. He must be able to get it out fora certain sum of money, 
and he must be able to get it out well for that money, because 
the better his product is the more work will come into that work- 
shop; and, therefore, if the foremen, or the superintendent, or the 
owners, or the managers of these manufacturing institutions will give 
their time and attention to the handicraft—the manual training—they 
certainly should expect to get the technical portion for the work of 
their students outside. Now,in order to make a scheme of this sort 
successful, one must make a business of it. You can not hand these 
boys over to the tender mercies of a foreman, because it is not one out 
of fifty who can take a boy and who can say to himself, ‘‘ That boy.is 
perfect on that work; here, give him another planer; there is no use 
keeping that boy on that work any longer.” No, he will keep him 
there until the superintendent says, ‘‘You must not keep that boy 
there any longer; you are doing him an injustice.” In order to avoid 
such a condition of affairs, I felt that we should have a superintendent 
of apprentices, a man whose business was to look after the appren- 
tices, not only in the shop but out of the shop—a man who would see 
that he is taken care of, and see that the foreman does not take advan- 
tage; but as fast as the boy learns he must be pushed along. We hire 
him for what he learns from us for the future, and we must have that 
boy pushed along so that he can learn, so that he can absorb every- 
thing that is capable of being absorbed in that shop. If he is not cap- 
able of being pushed along so fast, he is pushed along slowly and more 
care is taken of him. We do not want to allow that boy to sink down 
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into disappointed youth. We just want him when he is 21 to be 
able to work and to go on and keep on working with irresistible 
energy. Now, this superintendent of apprentices must do that work, 
and he must further see that the boy carries out his side of the con- 
tract—that he attends these night schools. He must see where he 
goes; he must examine into the matter; he must see the boy’s teacher 
or professor, and he must report upon that boy’s progress, so that we 
can form a determination of the value of this apprentice from a tech- 
nical standpoint. We find it very difficult to provide ‘for a certain 
branch of this work, but great effort is being made to carry it on for 
any number of boys. The public schools are taking an interest; 
everybody will take an interest in it after a while, when it becomes 
known. It is the right policy, if we can only interest manufacturers 
to establish a system of this kind. All those interested will find all 
they can do to keep up with the other end of the business if the manu- 
facturer will take care of the handicraft; and until that time does 
come, if we can not obtain the technical education for these young 
men outside at night, as we should, the only thing to do is to establish 
an educational institution of our own and take these boys so many 
hours from work and say you must go there and receive it. Insist 
upon it. It does not cost much. You can get a good educator for 
$3,000 a year, and what is $3,000 when you divide it up among a thou- 
sand boys? Three dollars for each boy. And if those boys are worth 
anything they will not only earn their wages, but they will earn a 
great deal more. They will earn the money you might spend upon 
their education, and in the years to come they will be grateful for the 
trouble you have taken to make better men of them. 


The other establishment referred to is the well-known Brown & 
Sharpe Manufacturing Company of Providence, R. I. Though this 
company has always maintained an excellent system of apprenticeship, 
the system now in force has existed only since 1897. In speaking of 
the system, the superintendent says: 


In an establishment of this kind, engaged as it is in the manufac- 
ture of machine tools of the utmost accuracy and fineness, men of the 
highest degree of skill and proficiency are needed in all departments. 
The superintendents, foremen, and higher class of mechanics must not 
only have a thorough practical training in the shop, but in order to 
understand and overcome the many intricate problems which con- 
stantly arise in connection with their work, they must also possess a 
certain amount of theoretical and technical knowledge which can not 
be acquired in the shop. Wiehe: 

The tendency of the times in manufacturing is such that all machin- 
ists and mechanics who are trained in the shops only, in the ordinary 
course of business, become specialists and never attain a thorough, all- 
round knowledge of their trade. If a man or boy in a machine shop 
does particularly good work with any one machine or at any one 
operation the employer can not afford, under the severe competition 
now existing in the industries, to shift him from said machine or oper- 
ation and give him work of another kind simpiy for the purpose of 
teaching him the whole trade and having him become skilled in all of 
its processes. The consequence is that as a rule the workman passes 
his working life performing one operation only and never acquires a 
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complete knowledge of his trade. Even if this condition did not exist, 
and it were possible so to shift a workman about that he could learn 
all the operations carried on in the industry, it would be a wasteful 
method, and when all had been learned that could be in this manner it 
would be mostly knowledge of a practical kind only, and the technical 
and scientific knowledge necessary to make the thorough craftsman 
would still be wanting. This knowledge can be supplied only by 
some form of school training. 

The all-round, thoroughly trained mechanic is needed in moderate 
numbers, and the best way to supply this need is to begin with the 
apprentice and put him through a systematic, theoretical, and prac- 
tical course of instruction, and this is the plan upon which our system 
of apprenticeship is conducted. 

The apprentices are under the immediate charge of a superintendent 
of apprentices, whose sole duty it is to look after them and arrange and 
superintend their instruction. The shop instruction covers a period 
of four years and embraces six months’ work on the lathe, six months’ 
work on the milling machine, four months’ work on the planer, six 
weeks’ work on the drill press, three weeks’ work in scraping, six 
months’ work in assembling parts, six months’ work in erecting 
machines, and the balance of the term is spent in the drafting rooms 
and in general shop practice at operations not specified above. This 
brings the apprentices under the instruction, at one time or another, 
of every foreman in the establishment and enables them to acquire a 
thorough knowledge of every detail. During the entire period of 
apprenticeship one hour every two weeks is devoted to a lecture or a 
discussion upon some subject bearing upon the trade, and to assist the 
apprentices in their studies the company maintains a circulating library 
of technical works. 

In addition to the regular shop work, the apprentices are also 
obliged to take a cqurse in the evening classes of the Rhode Island 
School of Design in ‘Providence or the course in mechanical engineer- 
ing and drawing of the International Correspondence Schools, of Scran- 
ton, Pa. Our apprentices come from all parts of the country, and 
many have come from Europe to get the benefit of the training 
afforded by our system. 

Thus far our experience shows that the young men who have com- 
pleted the full term of apprenticeship under this system are vastly 
superior to the ordinary shop-trained mechanics, and wherever they 
go their technical training, combined with the knowledge of our sys- 
tem of manufacturing, enables them to secure better “positions and 
higher wages than the average mechanic. The majority rise to 
responsible positions as foremen and superintendents, and many of them 
have become members of firms and manufacturing corporations. 

The terms and agreement of apprenticeship are as follows: 


Terms of apprenticeship to the Brown & Sharpe Manufacturing Company, manu- 
facturers of fine machinery, machine tools, etc., Providence, R. I. 


Applicants for admission to apprenticeship must be not less than sixteen nor more 
than eighteen years of age. They must be physically sound, of good moral char- 
acter, and have received an education equivalent at least to that required for gradua- 
tion from the public grammar schools of the city of Providence. 

Application must be made in person, and, if accepted, the applicant’s name will 
be registered and due notice given when he will be required to commence work. 
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The first four hundred and eighty hours of service shall constitute a term of trial. 
Ii the apprentice shall during this term prove satisfactory, and shall before the 
expiration thereof execute, together with his father or guardian—or if he have no 
father or guardian, then with some other responsible party—an agreement in the 
form hereto annexed, then his apprenticeship shall continue for the full term, unless 
sooner terminated as hereinafter stated. 

Apprentices will be required to serve for the term of four years, each year to con- 
sist of two thousand nine hundred and fifty working hours, which, with the usual 
working day of ten hours each, is equal to two hundred and ninety-five working 
days. The remaining working days in each year will be allowed apprentices for 
recreation, at such time or times as the company shall direct. 

. Graduates of the Providence Manual Training High School, well recommended by 
the principal, may have their term of apprenticeship shortened, at the discretion of 
the company. * 

Apprentices will be required to perform their duties with punctuality, diligence, 
and fidelity, and to conform to the rules and regulations which are or may be adopted 
for the government of the shops. 

Apprentices are not allowed to use tobacco in the shops during working hours. 

Apprentices shall make up lost time at the expiration of each year, at the rate of 
wages paid during said year; and no year of service shall commence until the appren- 
tice shall have fully made up all time lost in the preceding year. 

The company reserves the right, whenever the state of business demands it, to 
shorten the hours of labor, or whenever for any reason it shall stop the works, to 
suspend apprentices wholly or in part, and the making up of time so lost shall be at 
the discretion of the company. 

The company also reserves the right, in its sole discretion, to terminate its agree- 
ment with any apprentice, also to discharge him from its employment for non- 
conformity with its rules and regulations, want of industry or capacity, indifference 
to his duties, or improper conduct within or without the shops. 

Apprentices will be paid for each hour of actual service (not including time allowed 
for recreation or time when work is suspended) the following wages: For the first 
year, 6 cents; for the second year, 8 cents; for the third year, 10 cents, and for the 
fourth year, 14 cents. Ifthe company shall terminate the apprenticeship during the 
time of trial, it will pay at the rate of 6 cents per hour for the time worked. 

Wages will be paid on the regular pay days of the company as they may be estab- 
lished from time to time. 

The company will faithfully instruct the apprentice in the machinist’s art and 
trade in their shops during the term of apprenticeship. 

Agreement made this day of ——, A. D. 1—, between the Brown & Sharpe 
Manufacturing Company, a corporation established in the city of Providence, in the 
State of Rhode Island, party of the first part; ——-, of ——, party of the second part; 
and ——, of ——, party of the third part. 

Whereas the party of the second part is desirous of becoming an apprentice to the 
party of the first part for the purpose of acquiring the art or trade of machinist, 
now this agreement witnesseth: 

That the party of the first part, in consideration of the covenants herein contained 
on the part of the party of the third part, hereby accepts the party of the second part 
as an apprentice in the art or trade of machinist, subject to and in accordance with 
the ‘‘Terms of apprenticeship,’’ which are hereto annexed and made part hereof. 

The party of the second part, in consideration of such acceptance, hereby agrees 
to become the apprentice of the party of the first part in the machinist’s art or trade 
in accordance with the said “‘Terms of apprenticeship’ and to faithfully conform to 
the provisions thereof. 

The party of the third part, in consideration of the covenants on the part of the 
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party of the first part herein contained, for himself, his heirs, executors, and admin- 
istrators, covenants with the party of the first part that he will pay the party of the 
first part, as compensation for receiving the party of the second part as an appren- 
tice, the sum of fifty dollars ($50), said sum to be paid at the expiration of the term 
of trial referred to in said ‘‘Terms of apprenticeship.”’ 

The party of the third part, for himself, his heirs, executors, and administrators, 
covenants and agrees, to and with the party of the first part, that the party of the 
second part shall well and truly conform to and abide by all the provisions of said 
“Terms of apprenticeship”’ and of this agreement. 

The party of the first part covenants and agrees, in case the party of the second 
part shall serve the full term of said apprenticeship (including the making up of lost 
time) as provided in said ‘‘Terms of apprenticeship’’ and shall in all respects com- 
ply with the provisions of said ‘“‘Terms of apprenticeship,’’ to pay to the party of the 
second part at the termination of said term of apprenticeship, in consideration of 
such faithful service, the sum of one hundred and fifty dollars ($150). 

In witness whereof the parties hereto have hereunto set their hands and seals (the 
party of the first part by ——, its ——, duly authorized for that purpose) the day and 
year first above written. 

Executed in the presence of— 


MILLINERY. 


The manager of a prominent millinery establishment in New York 
City furnishes the following statement regarding experience with 
young women who have attended millinery schools: 


We have employed a large number of the graduates of local milli- 
nery schools and their work has always proved satisfactory. At cer- 
tain seasons of the year there is a large demand for makers, improvers, 
and trimmers in the trade, and until the schools were established we 
ae 1 difficulty in obtaining an adequate supply of experienced 

ands. 

The element of design is the most important factor, but workman- 
ship can not be neglected. More schools would be a benefit to the 
industry. As American milliners advance in the creation of styles 
they will to that extent lessen the necessity of looking to Paris and 
other fashion centers for models and special features, and this advance 
may be brought about by good schools. School training develops 
the native artistic taste to much better advantage than can be done in 
the shop, and it also reveals the defects in the student and thus often 
turns the girl to some other pursuit for which she is better fitted, and 
saves the business from some, at least, who never would become com- 
petent milliners. 

We prefer graduates of schools when we can get them. They 
do just as good work as the shop-trained milliners, and as a rule they 
are more reliable and make a better class of help. The proprietors of 
the schools vouch for the young women, and a recommendation from 
the school is a sufficient guarantee to us that they are of good moral 
character and can do good work. We are especially interested in get- 
ting good milliners, as we have a constant demand from our trade 
throughout the country for experienced help. We employ the gradu- 
ates for one or two seasons, until we know just what they can do, and 
then send them to fill positions with our customers—milliners who 
buy our trimmings, shapes, etc. Hardly a year passes but that we 
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find good paying positions for from 50 to 100 milliners in this way. 
Our trade looks to us for experienced help, and we look to the schools. 
Thus far the plan has proved highly satisfactory. 

We have a systematic course for beginners in our workrooms, and 
every branch of the trade is taught thoroughly. We prefer, however, 
to employ the school-trained help, as they have already learned the 
preliminary parts of the trade and make rapid progress in the art of 
trimming. 

A statement substantially of the same character as the foregoing 
was furnished by the manager of the millinery department of a large 
department store in St. Louis, Mo. 


PRINTING AND PUBLISHING. 


In that branch of the printing business which employs the greatest 
number of workmen—that is, typesetting—the apprentice who has a 
good graded school education can learn the art much better by start- 
ing in at the case in a regular printing establishment. School-trained 
compositors are said to do good work, but they possess no special 
qualifications which give them preference over those who have obtained 
their training by actual work in the trade. 

In the lithographing and engraving branch of the industry a number 
of concerns employ graduates of industrial art schools in the drawing 
and designing department. The proprietor of one of these establish- 
ments speaks as follows: 


Ten of the workmen in our designing room have studied in a local 
institute which has a four-year course in industrial art drawing. Some 
of them pursued their studies in the evening classes while working in 
the shop during the day, thereby combining the theoretical and artistic 
instruction with practical work under shop conditions. The special 
training of these men has been a great benefit to our business, the 
work of some of them resulting in increasing the amount of our prod- 
uct at least 10 per cent. Our workmen start in at the bottom and are 
promoted according to their ability. Those who attend the evening 
classes at the institute advance faster and are more proficient, and they 
receive higher wages than the mere shop-trained workmen. 

Further provision for industrial art schools would be a benefit to 
the industry generally. The best results are attained when school 
training is combined or supplemented by shop training. ‘The latter 1s 
absolutely necessary in order that the workman may obtain that prac- 
tical knowledge which is essential to success in the business. 

We require a formal stage of apprenticeship in important occupa- 
tions, but shop training alone does not give the apprentice all the 
instruction he requires and should receive. We therefore stipulate 
. that our apprentices must be graduates of the local institute. The 
results so far have been very gratifying and, in our opinion, demon- 
strate the superiority of the system that we have adopted. 


On the need of such schools a circular issued by the North End 
Union. of Boston, about the time its school of printing was started, and 
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signed by a number of prominent printers and publishers of the city 
of Boston, says: 


Printing, in common with other trades, has suffered from the deca- 
dence of the apprenticeship system, in which master and apprentice 
worked side by side. The work has largely become specialized, the 
choice or selection of method and style and the responsibility for 
artistic qualities in printing now resting principally with the designer 
or foreman, and hardly concerning the compositor at all. This has 
weakened that self-reliance which comes from experience and retarded 
the individual development of the artistic sense in printing, and it is 
to-day difficult to find, in numbers equal to the demand, efficient, all- 
around, artistic printers. 

Tn general, it may be said that the trend of modern trade conditions: 
is to emphasize that which is merely mechanical and to restrict more 
and more the opportunities for acquiring that which is artistic. In 
view of these facts, we believe that adequate instruction in thoroughly 
good printing can better be given in schools properly equipped and 
under competent direction than in our modern printing offices. 


A stage of formal apprenticeship is required in all occupations in 
each branch of the industry. The trades most largely represented by 
labor unions are compositors, pressmen, press feeders, bookbinders, 
lithographers, and engrayers. 


SCIENTIFIC INSTRUMENTS. 


The following statement was furnished by a prominent manufacturer 
engaged in this branch of industry: 


We have several graduates of a local technical school in our employ, 
besides a number of workmen who are attending evening classes in the 
same institution. The special training and scientific knowledge that 
these men obtained in the school has undoubtedly helped to improve 
the character of our product. They have steadier employment and 
receive 10 per cent higher wages than the other workmen. Our 
school facilities are first class in every respect, and afford every mod- 
ern means for instruction in the arts and sciences applicable to our 
industries. We have considerable difficulty, however, in making our 
workmen understand the importance of attending the school. We 
need technical men in our business, and have room for twenty to-day, 
but can not find them. They are slow and awkward at first, but after 
working a while in the shop they learn our methods and make good 
progress. The average mechanic is usually guided by the customs of 
his trade. He can execute the work when it is mapped out for him, 
but knows nothing about the technical and scientific principles which 
govern it. We need mechanics who have been trained to think as well 
as to work. The ordinary mechanic is too indifferent. Heis satisfied 
with learning one or two parts and does not care to bother about any- 
thing else. When the technical man comes into the shop he works 
hard to get a practical knowledge of minor details, and when that is 
acquired he pushes on to the higher and more difficult parts. The 
importance of obtaining a complete knowledge and mastery of his 
trade is instilled into his mind in the school, and he is ambitious to 


TRADE AND TECHNICAL EDUCATION—UNITED STATES. 891 


get ahead, and with proper encouragement is bound to be more valu- 
able both to himselfand his employer. Our system of apprenticeship 
does not extend to the entire trade. The apprentice is simply taught 
how to run a certain machine, such asa lathe or planer. In this way 
he learns to be a good machine tender, but not an expert machinist. 
The class of men we need in this business ought to have a thorough 
knowledge of mechanical drawing, physics, and chemistry. These 
things can not be taught in the shop. They must be learned in some 
technical school. ; 

There ought to be a rule making it compulsory for every apprentice 
to attend our evening trade and technical schools. It is a serious mat- 
ter with us, and we are thinking of adopting some means whereby we 
can compel all our apprentices to take a full course of instruction in 
the local technical school. If we could have such an arrangement, we 
would be glad to change our apprenticeship system so as to give every 
boy a good training in every branch of the business. 


SHIPBUILDING. 


It is considered that the services of graduates of technical schools 
have in many cases been of great benefit in this industry. In the con- 
struction departments it is said that there has been a marked improve- 
ment in the character of the work performed by such workmen as 
haye acquired a knowledge of mechanical drawing, while in the draft- 
ing department there are several cases where the ability of technical 
school graduates is referred to in the highest terms. The mechanics, 
draftsmen, and foremen who have attended these schocls receive from 
10 to 30 per cent higher wages than employees in similar positions 
who have had shop training only. 

It is the opinion of employers generally that further provision for 
trade and technical schools would be a benefit to the industry. A for- 
mal period of apprenticeship is usually required. 

Regarding the comparative merits of shop training and of trade- 
school or technical training, it is said that for ordinary mechanical 
work shop training is best, provided the system of apprenticeship is 
arranged so that the apprentice can serve part of his time in the draft- 
ing room. This system gives the apprentice a training in mechanical 
drawing that enables him to read and understand working plans, while 
the time spent in the construction department gives him a thorough 
knowledge of practical shop methods and qualifies him to do good 
work. Unfortunately, however, very few establishments have such 
a system in force. While they all xecognize the importance of having 
their workmen trained in the art of mechanical drawing, yet, with 
few exceptions, the matter is left to the option of the workmen, who, 
when favorably inclined, pursue their studies either in some evening 
school or by means of the correspondence system. In the more 
important branches of the work and in positions requiring a high 
degree of intelligence and skill, the employers prefer those who have 
had both practical experience and technical training. 
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The molders, pattern makers, machinists, ship joiners, carpenters, 
and calkers are largely represented by labor unions. 


SILVERWARE MANUFACTURE. 


The following statement has been furnished by the superintendent 
of a large manufacturing silverware establishment in one of the 
Eastern States: 


Altogether we employ five designers and ornamenters who have 
been educated in schools of design. Three have graduated from Ger- 
man schools, one from an English school, and one from the Drexel 
Institute in Philadelphia. 

The special education of these workmen has undoubtedly helped to 
improve the character and quality of our product, and we pay them 
about 25 per cent higher wages than those who have had shop training 
only. Good design and good workmanship are both essential in this 
industry. While originality and excellence of design are always desir- 
able, yet without good workmanship the product would find little 
demand in the market. More schools would be of no particular 
benefit to our establishment. If we could not get school-trained men, 
we would train our own workmen. 

The education which is made up of a combination of shop and school 
training is best. Ifa boy brought up in a shop also learns to draw in 
a school of design, he is preferable to the school-trained boy who has 
no shop experience. Practical shop training is always essential. The 
school-trained boy lacks this and takes it-hard when he tries to get it. 
He is disposed to think at the start that he knows more than they do 
in the shop, and consequently is not of much use until he unlearns 
some of the things taught in school. We require a formal stage of 
apprenticeship in silversmithing, engraving, spoon making, chasing, 
die cutting, burnishing, molding, turning, and designing. All our 
apprentices receive full and adequate instruction. This is given in the 
ordinary course of shop work, but we are careful that they shall have 
a thorough all-round education in the trade. Those who are learning 
design also attend evening classes in a local school of design. 


TEXTILE INDUSTRIES. 


While manufacturers in the industries differ in their opinions as to 
graduates of schools of design, they are practically agreed that the 
special training afforded by textile schools has been a benefit both to 
the industries and to the graduates who are employed in the mechan- 
ical departments in the mills. Generally speaking, except in the pro- 
duction of plain cloths, flannels, etc., design and workmanship are 
equally important in commanding a market for the product. But 
excellence in workmanship is much more easily attainable than origi- 
nality and attractiveness of design. In the manufacture of plain goods 
superior workmanship is deemed most essential. 

Inasmuch as the supply of school-trained designers is at present 
much larger than the demand, it is thought that the industry is in no 
danger of suffering from a lack of schools of design. In the manufac- 
turing branches, however, there is a decided sentiment in favor of 
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further provision for textile schools. Many think that the textile 
industries are already suffering from the lack of institutions of this 
kind, and the manager of one mill in Massachusetts states that they 
are greatly needed if American manufacturers are to compete success- 
fully with foreign-made goods. 

Regarding the comparative merits of shop training and of trade- 
school or technical training, it is said that practical experience in the mill 
is always necessary, as school training alone does not make a finished 
workman. Themanufacturers generally prefer shop-trained designers, 
and those employed in the mills are men who have spent many years 
in the designing room before they became proficient. The theoretical 
and artistic side of designing can be learned only in some good art 
school or school of design, as no mill has adequate facilities for giving 
thorough instruction of this kind. But the technical and practical 
side of the work must-be acquired in the designing room. When 
a graduate is first put to work in-the mill he starts in as a finisher; 
that is, he must be able to take a section of a design made by a 
designer and extend and complete it. It may therefore be said that 
for a finisher of designs school training is of paramount importance, 
but before he can become a full-fledged designer, capable of produc- 
ing original and practical working designs, years of experience in the 
designing room are necessary. 

Two of the largest silk manufacturers in the country state that they 
have purchased many good designs from young women who have 
studied designing in some of the New York schools, and particular 
mention is made of their superior work in making designs for deco- 
rative silks. One of these manufacturers states that the young women 
graduates, who are known in the industry as ‘‘ outside designers,” 
seem to be specially adapted for work of this character and some of 
them have met with very flattering success. In the mechanical opera- 
tions, and particularly in weaving, the workmen who supplement their 
shop training with a technical course in a textile school become most 
valuable and useful to their employers, and ultimately attain higher 
positions and receive better wages than those who have shop training 
only. 

One mill requires an apprenticeship of seven years for engravers 
and sketch makers. All others report that there is no fixed period of 
apprenticeship in mill occupations. It is said to be almost impossible 
for a boy to obtain thorough instruction ina mill. The exigencies of 
the business are such that he merely learns to tend a machine and 
nothing more. Consequently when anything goes wrong he is ata 
loss fora remedy. In the case of a weaver it usually requires four 
years for him to become a full-fledged workman, and even then he has 
not the ability to overcome difficulties and to get around emergencies 
without calling upon others to assist him. It is in such things as these 
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that the school-trained workman shows his superiority, as the training 
given in the school covers every part of the work and also includes 
technical instruction in the construction, operation, and care of the 
loom. The textile trades most largely represented by labor unions are 
the carders, loom fixers, spinners, and weavers. 


WALL PAPER. 


The graduates who usually find employment in this industry are those 
who pursue their studies in art schools and schools of design. While 
none of the manufacturers report giving permanent employment to 
the school-trained designers, yet there are several who state that they 
have purchased designs from ‘‘ outside designers,” a term applied to 
a large class of designers, mostly young women, who have studied in 
some school of design, and who make up designs for wall papers, 
textiles, etc., on their own account and sell them to the manufacturers 
in these industries. 

It seems to be the general opinion in the wall paper industry that 
the most of the designs made by this class of designers are not prac- 
tical. The superintendent of one large concern who has handled wall 
paper designs for more than thirty years, says: 

In this industry the command of the market is due entirely to the 
element of design, The industry would undoubtedly be benefited if 
the instruction given in the schools were made more thorough and 
practical. We have donc everything possible to encourage the schools 
and the graduates, and our interest in their work has at times led us 
to purchase designs which we knew could not be used without altera- 
tion. This was done in the hope that the schools would improve and 
become more practical in their methods of instruction. We have pur- 
chased designs from more than fifty school-trained designers, not more 
than 5 per cent of whom can be classed as successful designers. 

The school-trained designers make very pretty designs, and some of 
them are quite original. But they all show that lack of factory experi- 
ence which gives the designer a knowledge of the mechanical part of 
the work, and also an idea of trade conditions, both of which are 
necessary and must be anticipated when a design is being made. We 
employ no female designers in our factory because the work is 
extremely difficult and requires unlimited and constant application, and 
they are not physically strong enough to stand the strain. We prefer 
to purchase their designs and have our own men change them and 
make them practical when necessary. 

A formal stage of apprenticeship is usually required in all occupa- 
tions in this industry, and it is said that the apprentices receive full 
and adequate instruction in each part which is given in the ordinary 
course of shopwork. 


WATCHMAKING AND REPAIRING. 


Generally speaking, the trade or technical school training of work- 
men who are employed in watch factories has had no particular effect 
upon either the character or the quality of the product. While men 
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with such training are able to do a given amount of work in a shorter 
time than the shop-trained workmen, their work is no better and they 
receive no higher wages than the others. They are better all-round 
workmen, but owing to the subdivision of labor which preyails in the 
factory, eer teoakens are no longer needed. Watch workers, men 
who are skilled in a particular part, are necessary, and it is said that 
such men can get better training in the factory. 

In the repairing branch of the business, however,‘ school trained 
men are recognized as doing more and better work, and receive from 
10 to 50 per cent more wages than those who have had no trade-school 
training. 

Additional trade or technical schools would benefit the manufactur- 
ing branch of the industry only to the extent that more adequate edu- 
cational facilities would tend to improve the general intelligence of the 
workmen. 

In the repairing branch it is thought that additional schools would 
be an advantage to the workman as tending to improve the general 
character of his work. One employer states that the demand for 
technically traimed men is much greater than the supply, which is 
attributed at least in part to the lack of proper schools. There are 
some things which can only be learned by practical shop experience, 
but for general all-round work the man who has learned the trade in a 
school gives the best satisfaction. Such shop knowledge as is neces- 
sary can be acquired in a short time, but the technical instruction 
given in the school will rarely be obtained in the shop. One employer 
is of the opinion that a young man can learn more in one year in the 
school than he can in four years ina shop. 

In the factory branch of the business no formal stage of apprentice- 
ship is necessary. The workmen are started at the lower orders of 
work and advanced systematically through the different operations as 
individual ability warrants. In the repairing branch the tendency 
among employers is not to take apprentices when trained help can be 
secured. Those who take apprentices state that there is no limit as to 
time. The training is practical, but the theory of the trade is not 
taught at all. The progress of the apprentice all depends upon his 
ability and the interest manifested by his employer. 


ATTITUDE OF GRADUATES OF TRADE AND TECHNICAL 
SCHOOLS. 


ARCHITECTURAL DRAFTSMEN. 


Among the graduates reporting for this occupation all state that 
they had a taste for drawing and that they attended school to perfect 
themselves in architectural work, so that they might follow it up for 
a livelihood. The majority secured employment immediately upon 
graduation, and several report that the school authorities exerted 


396 REPORT OF THE COMMISSIONER OF LABOR. 


themselves in their behalf. While there is no fixed term of appren- 
ticeship, it is stated that the period which all beginners must serve 
‘‘under instructions” was, in their cases, shortened by from one to 
two years. With one exception the graduates agree that their school 
training has resulted in higher wages, steadier employment, and more 
rapid promotion than would have been the case otherwise. 

On entering an architect’s office most of the graduates were obliged 
to work one year ‘‘ under instructions” without wages, after which 
they were advanced according to their ability, their wages ranging 
from $6 to $10 per week during the second year to $18 per week in 
the fourth year after graduation. They are all in favor of trade or 
technical education for those who have a desire to engage in industrial 
work. One graduate says: ‘‘A course of training in any school that 
will give a boy a knowledge of a trade or occupation is sure to be ben- 
eficial and will give him a better chance to succeed.” 


BARBERS. 


Of the graduates of barbers’ schools reporting, some secured employ- 
ment immediately upon graduation, while others failed to do so. 
Those who did not, assign such reasons as ‘‘too young to make favor- 
able impression upon employers,” ‘‘could get better pay at other 
work,” ‘‘ went into business for myself,” ete. Generally they do not 
feel that their school training assisted them in obtaining work, and the 
schools as a rule gave no aid in securing situations. There isastrong 
prejudice against barbers’ schools on the part of employers, and the 
fact that a young man has attended one is rather a hindrance than a 
help in procuring a position. Therefore a great number of graduates 
set up shops of their own. Unions generally oppose the schools and 
do not recognize their work. 

Attendance at the schools shortened the time necessary to become 
proficient barbers, but did not enable them to secure higher wages 
than are paid to other good barbers. 

About one-half of the graduates reporting say they would not rec- 
ommend barbers’ schools as they are now conducted; that the course 
of study does not cover sufficient time to afford opportunity for the 
necessary practical work; and that barbers’ schools are in such disre- 
pute among barbers that their graduates do not stand an equal chance 
with shop-trained barbers. Those who would send their sons to bar- 
bers’ schools would do so only to save time, and also that they might 
learn things of a professional character which can not be learned ina 
shop. 

BREWERS. 

In every instance the graduates who are engaged in the brewing in- 
dustry state that after working several years im the various parts of a 
brewery they found that in order to attain higher positions in the 
trade 1t would be necessary for them to attend a brewers’ school. All 
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secured employment immediately upon graduation, and the fact that 
they were graduates proved of great assistance in procuring employ- 
ment ina higher capacity and at greater remuneration than would 
otherwise have been the case. 

There is no regular system of apprenticeship in the industry. Most 
of the foremen and brewmasters are men who have worked their way 
up from the lower branches, in which they obtained a practical know- 
ledge of the business, which has been supplemented with a course in 
some brewers’ school. 

In every case the school training received by the graduates has 
resulted in their obtaining steadier employment and more rapid pro- 
motion than would have been the case otherwise. Before attending 
school most of the graduates were employed as cellarmen. After 
completing the school course they secured empioyment as head cellar- 
men, foremen, or assistant brewmasters, at wages ranging from $1,200 
to $2,000 per annum, and in the course of four or five years they were 
advanced to the position of superintendent or head brewmaster, in 
which occupation they receive from $3,000 to $5,000 per annum. It 
is the unanimous opinion that a young man who desires to become a 
first-class brewmaster should have the benefit of the technical training 
which is afforded by the brewers’ schools. The brewmaster must 
have a thorough knowledge of every detail from the time the raw 
material enters the brewery until the finished product is placed upon 
the market, so that in case the latter should prove unsatisfactory he 
may know where to look for the cause and be able to apply the proper 
remedy. 

Before the brewers’ schools became popular the operations in brew- 
ing depended very largely upon guesswork, and there was always 
more or less waste from over-fermentation, loose methods of handling, 
etc. But the theory of fermentation is now understood, the cooling, 
storing, bottling, and handling of the product has been reduced to a 
science, and every detail from beginning to end is fully covered by 
the course of instruction given in the schools. 


BRICKLAYERS. 


_ Two of the workmen interviewed in connection with this trade were 
negroes who attended one of the schools in Philadelphia. They gave 
as their reason for taking a course of instruction in the trade that 
they wanted to learn bricklaying, but, owing to their color, they could 
not get an opportunity to do so outside of the school. The white work- 
men gaye as their reasons that they believed that the trade could be 
learned more quickly and thoroughly by attending a trade school. 
All secured employment immediately upon graduation, and in most 
cases they were aided by the school authorities. The fact that they 
were able to do satisfactory work was the most potent factor in obtain- 
ing employment. 
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A period of apprenticeship is required in the trade, but in no case 
did any of the graduates serve the full period. Some were able to 
procure positions as skilled workmen at once, and others served an 
apprenticeship which was two years shorter than the regular term. 
In every instance their trade-school training has resulted in great 
benefit. Those who were obliged to serve an apprenticeship received 
$1.50 per day the first year, and from this amount their wages advanced 
to $3.50 and $4.40 per day the third year after leaving school. About 
one-third of the graduates are members of labor unions. All say that 
any boy who has an inclination to learn a trade ought to have the 
benefit of a trade-school training. 

In speaking of the schools for negro youths, one of the graduates 
says: ‘“‘If it were not for the trade school I would be nothing but a 
common laborer. The school gave me the chance to learn a good 
trade, and I look upon it as a great blessing to our race. It has 
helped many of our people to obtain good positions and made them 
self-supporting and better men.” 


BUTTER MAKERS. 


Graduates of dairy schools are usually employed as superintendents 
of creameries. They attend the schools to study the scientific princi- 
ples of butter making and to get a knowledge of such details of the 
trade as can rarely be learned in the commercial creamery. It is 
essential for a successful butter maker to know the breeding, feeding, 
and care of dairy stock, and this can not be Iearned in a dairy. 

The schools always have applications for more men than can be sup- 
plied, and their recommendation is a sure guaranty for a position. 
The graduates, therefore, find ready employment in a high capacity 
and at good wages. 

No apprenticeship 1s required of school graduates, but the graduates 
who furnished information for this report state that they were required 
by the schools to have worked one season in a creamery before they 
were admitted to the schools. There is no fixed period of apprentice- 
ship in the trade, but such service is required of persons who have not 
attended schools as will make them acceptable workmen. This period 


is from one to two years longer than that required of those who have. 


taken a course inaschool. There are no labor unions in the trade, 
and terms of apprenticeship and rates of pay are adjusted between 
employers and each individual employee. 

Every school graduate furnishing information is a fast friend of the 
schools and would send his son to one if he expected him to become a 
butter maker. They say a boy will not only get a knowledge in the 
schools which he can not possibly get in a factory, but that the things 
he night learn in the factory are more thoroughly learned in the 
schools and in a much shorter time. The school trains the student to 
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think, and instills the habit of looking for the reason of things. He 
is, therefore, better prepared to profit by any subsequent experience 
in the factory. 

CARPENTERS. 


Several of the persons furnishing information had learned the prac- 
tical part of the trade before attending school, and their object in 
taking a course of instruction was to acquire a knowledge of archi- 
tectural drawing and the theoretical principles of the trade. The 
others preferred this method of learning the trade. Those who were 
not already engaged secured employment immediately upon gradua- 
tion, and in most cases the fact that they were graduates of a trade 
school proved of assistance in obtaining employment in a higher 
capacity and at better wages than would have been possible otherwise. 

More than one-half of the graduates were compelled to pass through 
a full period of apprenticeship before being engaged as journeymen, 
not many being able to procure positions as trained workmen. All 
agree that their trade-school training has resulted in higher wages, 
steadier employment, and in some cases more rapid promotion than 
they would otherwise have received. The wages received by those 
who were obliged to serve an apprenticeship after leaving school 
ranged from $1.50 per day for the first year to $2 per day in the second 
year, and $2.50 to $3 in the third and subsequent years. Only a few 
report that they are members of labor unions. 

Regarding the question of sending a boy toa trade school to prepare 
for a trade, it is said that under the modern system of apprenticeship 
no boy can learn every branch of the trade by shop work alone; that 
a boy who aspires to be more than an ordinary workman must possess 
a clear knowledge of the scientific principles pertaining to his trade, 
to obtain which he must have the benefit of such instruction as is 
given in the recognized trade and technical schools; and that even 
though he is obliged to serve an apprenticeship after leaving school, he 
will receive higher wages to start with and will stand a better chance 
for promotion. 


DESIGNERS OF ART NOVELTIES, HOUSE DECORATIONS, STAINED 
GLASS, ETC. 


Most of the graduates furnishing information under this head are 
women. Some had a liking for art work, but in the majority of cases 
the main object in taking a course of instruction in a school was to 
Jearn some branch of industrial art which would enable them to earn 
their own living. They had no trouble in securing employment after 
completing their studies, and with few exceptions received assistance 
from the school] authorities. All but two state that the fact that they 
were graduates resulted in their obtaining employment in a higher 
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capacity and at a greater remuneration than would otherwise have 
been the case. They were fully prepared to engage in practical work 
on leaving school, and no apprenticeship was required. The wages 
they received ranged as follows: First year, $9 to $15 per week; second 
year, $13 to $16 per week; third year, $15 to $20 per week; fourth 
year, $17 to $25 per week; fifth year, $20 to $30 per week. They 
were unanimous in saying that their school training has been of great 
advantage to themselves, and they all believe that a similar course 
should be pursued by those who desire to engage in industrial designing. 


DESIGNERS OF TEXTILES. 


— 


Of the 15 graduates contributing information for this trade 5 are 
women. Various reasons are given for taking a course of instruc- 
tion in the trade. Most of the men had previously been engaged in 
different departments of textile mills and wanted to learn designing 
so that they might be able to obtain higher and better-paying posi- 
tions. Others desired to learn the trade, but found that in order to 
get employment in a designing room it would first be necessary to 
acquire a knowledge of the theoretical and artistic side of the work in 
some school of design. Al] of the women designers had a natural 
inclination for art work, and as industrial designing offered the best 
opportunities for the employment of their talents they concluded to 
follow it up for a livelihood. With one exception, those not previ- 
ously engaged had no difficulty in securing employment upon com- 
pleting their studies, and as a rule they were assisted by the school 
authorities. In every instance the fact that they had completed a 
course in textile designing in a reputable school resulted in their obtain- 
ing employment ina higher capacity and at greater remuneration than 
would otherwise have been the case. 

A period of apprenticeship is usually required, and a majority of the 
graduates were obliged to serve several years as finishers of designs 
before being engaged as regular workmen. In some places it is thought 
that the period of apprenticeship required of graduates is unduly pro- 
longed by the chief designers. None of the women designers served 
an apprenticeship. One of the latter is an ‘‘ outside designer,” who 
has built up a profitable business in making designs for decorative 
silks, etc., which are disposed of among the manufacturers. The 
others are designers of oriental rugs, and they were qualified to engage 
in regular work immediately upon graduation. 

With one exception, the graduates were very enthusiastic in speak- 
ing of the benefits derived from their school training. Most of them 
admit thatif it had not been for the instruction they received in the school 
it would have been impossible for them to engage in the work of design- 
ing at all, as they could not get a chance to learn the trade in a design- 
ing room. ‘There was considerable variation in the wages they received 
after entering upon the work of the trade. One man worked two 
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years without wages as a finisher of designs, after which he was con- 
sidered a competent designer and received from $900 to $1,500 per 
year for several years, and later on was advanced to $3,000 per year. 
Another person worked seven years as a finisher, during which time 
he received from $3 to $15 per week, and upon becoming a full-fledged 
workman his wages were gradually increased to $40 per week. Still 
another, who was evidently more proficient than the rest, was able to 
command $1,200 the first year after graduation. The women designers 
started in at wages ranging from $10 to $18 per weck for the first 
year, $12 to $25 per week for the sécond year, and $15 to $30 per 
week for the third and subsequent years. 

While there is some diversity of opinion regarding the course to 
pursue in order to obtain the best results from a school training, alt 
agree that a thorough understanding of the theoretical and artistic 
principles of the trade is absolutely necessary, and that this can best be 
gained by attending some good school. Practical experience in a 
designing room is essential to develop the perfect designer, and it is 
said that the most successful workmen are those who have had the 
benefit of both kinds of training. Some are of the opinion that school 
training should precede practical training, while others believe that a 
boy ought to have a few years’ experience in a mill before attending 
school. This, it is said, would enable him to grasp the details of prac- 
tical work more quickly and give him a decided advantage over the 
young man who has only a school training with which to start. 

Tn referring to the advantages of school training as compared with 
shop training, one designer who has met with good success in the 
trade says: 

A school of design affords the only means for learning the trade in 
a reasonable time. A boy learning the trade in a designing room 
wastes much valuable time in doing drudgery for the designer, who is 
usually averse to giving instruction on the important points of the 
trade, which must therefore be learned, if at all, by observation. In 
the school the student has the benefit of the experience and knowledge 
of many men, or a concentration of the best ideas in the trade. He 
receives careful instruction in the fundamental principles of indus- 
trial art, their practical application to the work of his trade is fully 
explained, and he is afforded every opportunity for becoming profi- 
cient without waste of time. 


DOMESTIC SERVANTS. 


One of the graduates in domestic training gave as her reason for 
taking a course of instruction in school that she saw her way clear to 
fit herself for nothing better than domestic service and she believed 
the training she would receive at school would be better than any she 
could obtain in any other way. Another stated that she liked domes- 
tic work, and believed that with the school training she could obtain a 
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better position. They both secured employment immediately upon 
graduation. The school authorities actively exerted themselves in 
assisting them to positions, and the fact that they were graduates of a 
training school proved of assistance in securing employment in a 
higher capacity and with greater remuneration than would have been 
possible otherwise. Each thought the school training much more 
thorough than that received in actual service, and in the light of their 
own experience they would recommend a similar course for all young 
women who desire to enter domestic service. 


DRESSMAKERS. 


A number of those furnishing information for this trade had been 
employed in dressmaking establishments previous to attending the 
trade school. Their object in taking a course of instruction was to 
learn the trade in its entirety. In common with many others they had 
found that employing dressmakers were disposed to withhold instrue- 
tion from their apprentices, especially in the art of cutting and fitting. 
Another important reason which most of them gaye was that they 
wanted to learn the trade so that they might follow it for a livelihood. 
Those who did not engage in business for themselves found employ- 
ment immediately upon graduation, and the recommendation of the 
school was of great assistance in this direction. 

The term of apprenticeship in this trade varies according to the 
aptitude of the individual and the disposition of the employer to give 
instruction. No apprenticeship is usually required of school gradu- 
ates. Those without previous experience begin at a low rate of wages 
and are advanced according to their ability. Generally speaking, their 
trade-school training has resulted in higher wages, steadier employ- 
ment, and more rapid promotion than would have been the case other- 
wise. The wages received after leaving school ranged from $3 to $8 
per week for the first year, $5 to $12 per week for the second year, 
and $6 to $15 per week for the third year. Those who took up cut- 
ting and fitting exclusively were able to command from $16 to $25 per 
week for the first year, and one who had exceptional -ability was 
receiving $50 per week the fourth year after completing her studies 
in the school. 

The general sentiment of the graduates is decidedly favorable to 
trade education, and they believe that those who desire to learn the 
trade should take a course of instruction in some good school, as it is 
almost impossible for a young woman to learn the entire trade in the 
workroom. 

ELECTRICAL WORKERS. 


Two graduates in electrical courses gave as their reason for taking 
a course of instruction in a trade school that they wanted to learn a 
trade, but could not get a chance outside of the school. Another stated 
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that he was influenced to attend the school by the fact that the elec- 
trical industries were practically in their infancy, and as he desired to 
follow some branch of the work he concluded that the best course to 
pursue would be to acquire a knowledge of the theoretical and scien- 
tific principles before engaging in practical work. With one excep- 
tion, employment was secured immediately upon graduation, and the 
school training proved of assistance in this connection. Two were 
compelled to serve apprenticeships before being engaged as qualified 
workmen, but the term. was one year shorter than that required of 
nongraduates. 

All agree that their trade-school training has been a benefit to them, 
and in a general way has resulted in higher wages and steadier employ- 
ment. Upon engaging in practical work their wages ranged from 
$4.50 to $10 per week the first year, $6 to $11 per week the second 
year, and $8 to $12 per week the third year. They believe that every 
boy should be sent to a trade school to prepare for a trade. School 
training alone will not make him a finished workman, but it will make 
his task much easier when he engages in the actual work of his trade. 


GARMENT CUTTERS. 


Graduates of cutting schools state that they found no difficulty in 
securing remunerative positions, and in most cases the fact that they 
had completed a course of instruction in such schools proved of assist- 
ance in obtaining employment. Some of the persons had had more or 
less experience in the trade before attending school, but not having 
any regular system for cutting they took a course of instruction for 
the purpose of learning one. Others had been employed as sewing 
tailors and not being able to get a chance to learn cutting in a regular 
shop they went to the school for that purpose. Two graduates were 
obliged to serve an apprenticeship, but in each case the term was one 
year shorter than the regular period. They received $9 per week for 
the first year and $15 per week the second year after graduation. 
Those who were not obliged to serve an apprenticeship were able to 
command from $15 to $25 per week the first year, $18 to $30 per week 
the second year, $20 to $40 per week the third year, and one was 
receiving $50 per week the fifth year after completing the school 
course. Two graduates report that they are members of labor unions. 
Generally speaking they are well pleased with their school training. 
The knowledge obtained in cutting schools has been invaluable to them, 
and they are of the opinion that every man who desires to become a 
master of the trade should take a course of instruction in some recog- 
nized school. In order, however, to secure the best results the stu- 
dent ought to have one or two years’ experience in the trade before 
attending school. 
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ILLUSTRATORS. 


All of the graduates furnishing information for this occupation are 
women who studied illustration for the purpose of following it for 
a livelihood. They secured employment immediately upon gradua- 
tion, and the fact that they had completed a course of instruction in 
recognized schools enabled them to obtain better positions than would 
otherwise have been the case. None of them were required to serve 
any apprenticeship. Wages ranged from $8 to $15 per week the first 
year and from $10 to $20 per week the second year after leaving 
school. They all claim that their school training has resulted in 
unquestionable benefit to themselves, and are of the opinion that no 
person can become proficient in the art of illustration without taking 
a course of instruction in some good school. 


MACHINISTS. 


Quite a number of the graduates who are engaged in this occupa- 
tion attended trade or technical schools which gave instruction in the 
theory and science of the trade as well as in the practical shopwork. 
This class of graduates desired to obtain a thorough knowledge of the 
fundamental principles of the trade before engaging in actual work. 
Several state that not being able to get a chance to-learn the trade in 
a shop their only alternative was to attend a trade school. On the 
other hand there are those who after working in a machine shop for 
several years came to the conclusion that the theoretical and scientific 
instruction afforded by the evening trade and technical schools would 
enable them to obtain higher wages and advance to more responsible 
positions, and it was with this object in view that they attended these 
schools, while continuing to work in the shop during the day. Those 
who had not been previously engaged in the trade were able to secure 
employment immediately upon graduation, and several report that 
they were aided in this by the school authorities. In a number of 
instances it was said that the fact that they were trade or technical 
school graduates had some influence in their obtaining employment in 
a higher capacity and at greater remuneration than would otherwise 
have been the case. 

The term of apprenticeship is four years, and about one-half of the 
graduates were required to serve the full period. The others were 
allowed a reduction of from one to two years, and in no ease did the 
labor unions object to the shortening of the period. Generally speak- 
ing, the trade or technical training received by the graduates resulted 
in steadier employment, higher wages, and more rapid promotion than 
would have been the case otherwise. There was but one dissenting 
opinion in this connection, and it might be added that this same grad- 
uate deplored the fact that he did not pay more attention to his studies 
when in school. 
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In order to present a clearer idea regarding the progress of the 
graduates, i in so far as it can be measured by ihe wages they received 
for a series of years after leaving school, the range of weekly wages 
of those who were obliged to start in as apprentices is given separately, 
as follows: First year, $3.38 to $6; second year, $4.80 to $10; third 
year, $5.40 to $12; fourth year, $7.20 to $15; fifth year, $10.80 to $15; 
sixth year, $15; seventh to tenth years, inclusive, $18. . 

Those who worked at the trade during the day while attending night 
school were qualified as journeymen immediately after leaving school, 
and consequently received higher wages than the others. The weekly 
wages of this class were as follows: First year, $9 to $15; second 
year, $11 to $18; third year, $18 to $18; fourth year, $15 to $18; fifth 
and sixth years, $16.50 to $18; seventh year, $16.50 to $23; eighth 
to tenth years, inclusive, $18 to $23. 

About one-third of the graduates report that they are members of 
labor unions. They are practically of one opinion regarding the 
importance of trade education, agreeing that every boy who has a 
taste for mechanical work and wants to learn a trade should attend 
a trade or technical school. <A: technical education, combined with 
practice in the trade, enables a man to know and understand what he 
is doing. It makes him more yaluable to his employer, and he will 
make better progress and eventually attain a higher position. It is 
said that every machinist should have a thorough knowledge of 
mechanical drawing, but that this must be acquired outside of the 
shop. Two graduates state that they were so well pleased with their 
success after completing a course in mechanical drawing that they con- 
cluded to study mechanical engineering. One of these men graduated 
from the Cooper Union in 1891, and is now studying by the corre- 
spondence method, which he has found to be entirely satisfactory. 


MECHANICAL DRAFTSMEN. 


Of the 40 graduates reporting for this occupation, 28 state that they 
wanted to take up mechanical drawing as a trade and believed that 
they could obtain better instruction and acquire a more thorough 
knowledge by attending a trade or technical school before entering a 
drafting room, and 1% report that having been employed in other 
occupations, which for various reasons were found uncongenial, they 
concluded to take up mechanical drawing as offering better opportu- 
nities for advancement. All but 4 secured employment immediately 
upon graduation, and in each case it was said that the fact that they had 
completed a course in mechanical drawing was helpful in this regard. 
Twenty report that the school authorities aided them in procuring 
positions and 15 state that no such assistance was needed. While the 
fact that they were graduates did not in the majority of cases result in 
their securing employment in a higher capacity or at greater remuner- 
ation immediately after leaving school, it is generally agreed that the 
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training and knowledge obtained in the schools has enabled them to 
advance more ‘rapidly and ultimately to receive higher wages. Two- 
thirds of the graduates had no occupation whateyer before attending 
school. 

In some localities a regular apprenticeship of three or four years is 
required, and a number of graduates report that they were obliged to 
serve the full period before being engaged as competent draftsmen. 
In some cases there was a reduction of from one to three years made 
in favor of the graduates, and a few were qualified to take up regular 
work at once. 

While in a number of instances it is stated that there was no period 
of apprenticeship, yet the wages that these graduates received when 
they first engaged in practical work and the system under which they 
were employed would seem to indicate that it practically amounted to 
the same thing. In such cases the custom is to take young men who 
haye completed a course in mechanical drawing in some school and 
put them to work ‘‘ under instructions” in the drafting room for two 
or three years and during this time they are paid wages ranging from 
$3 per week during the first year to $5 or $6 in the second year, and 
from $7 to $9 per week in the third year. Generally, at the expira- 
tion of the third year there was a noticeable increase in wages as the 
graduates became more proficient, the wages for the fourth year being 
about $12 per week. From this amount there was a gradual increase 
to $25 per week, in the tenth year, which seems to be the general 
maximum wages paid for this class of work. It frequently happens 
that when mechanical draftsmen reach the point where they can com- 
mand $1,200 per year they take up mechanical designing, which is the 
highest and most important branch of the work and usually commands 
higher wages. There are exceptional cases where graduates have 
commenced at low wages and in the course of time have been able to 
command more than ordinary remuneration. This is shown in the 
case of a graduate of an evening drawing school whose progress is 
noted as follows: First year, $280; second year, $340; third year, $400; 
fourth year, $470; fifth year, $875; sixth to eighth years, inclusive, 
$1,000; ninth and tenth years, $1,200; eleventh and twelfth years, 
$1,350; thirteenth and fourteenth years, $1,500; and in the fifteenth 
year, $1,600. Some graduates who were evidently more proficient 
than the others were able to command from $600 to $1,000 the first 
year after leaving school. Most of this class, however, had been 
employed at mechanical work, usually in machine shops, before 
attending school. 

All the graduates speak in the highest terms regarding the benefits 
they have derived from the instruction received in the schools, and the 
consensus of opinion is decidedly in favor of trade or technical educa- 
tion forevery boy who desires to learnatrade. Itissaid that no boy can 
have too much of the right kind of training, and that when equipped 
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with a sound theoretical knowledge to start with his success is reason- 
ably assured. 

Some graduates favor the plan which makes it possible for a boy to 
engage in the elementary stages of practical work in a shop during the 
day while gaining theoretical instruction in a night school. Those who 
spent two or three years in mechanical work before entering school are 
strongly in favor of a similar course for others. In support of this 
plan it is said that a knowledge of machinery and mechanical work 
would generally give a young man a better idea of the things which 
are most essential for him to know, and he would consequently pay 
more attention to his theoretical training and take more interest in 
what he was learning. In this particular trade it is impossible in many 
localities for a boy or young man to obtain a position ina drafting room 
unless he has completed a course in mechanica: drawing in some 
recognized school. 

MILLINERS. 


The young women furnishing information for this trade were actuated 
by a common purpose in taking a course of instruction in a millinery 
school; they wanted to learn the trade so that they might be able to 
earn their own living, and believed that the instruction afforded by the 
schools was more thorough and would enable them to learn the trade 
more quickly than it could be learned in a regular millinery establish- 
ment. Employment was secured immediately upon graduation, and in 
most cases the fact that they were graduates proved of assistance in 
this connection. All but one report that the school authorities helped 
them to procure employment. 

On engaging in practical work no apprenticeship was required. 
Some started in as ‘‘improvers” at $5 per week and others as trim- 
mers at $12 per week. All agree that their school training has proved 
beneficial and has resulted in higher wages and steadier employment 
than would otherwise have been the case. Generally speaking, they 
favor trade education for those who desire to learn the trade in its 
entirety. It is said that one of the most important things for a milli- 
ner to know is the artistic adaptation of shapes and colors so as to 
produce the best possible effect in meeting the requirements of each 
individual patron, and this part is seldom taught outside of a school. 
The instruction is more thorough in the school, and the teachers take 
a personal interest in the progress of the students. In the ordinary 
millinery establishment the apprentice does not receive the same atten- 
tion and for the most part is left to pick up the trade as best she can. 


PATTERN MAKERS. 


Some of the graduates employed in this trade state that their only 
reason for attending a trade or technical school was that they wanted 
to learn the trade, and felt that they would be able to make better 
progress by learning the theoretical part first. A few report that 
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_ they desired to learn pattern making, but not being able to secure an 
opportunity in a regular shop, it was necessary for them to attend a 
trade school. Others state that after starting to learn a trade ina 
shop, they concluded to attend an evening technical school so that 
they might learn mechanical drawing and at the same time get a 
knowledge of the theoretical principles appplicable to the trade. 

Most of the graduates obtained employment immediately upon 
graduation, and in some cases they were assisted by the school authori- 
ties. Several state that the fact that they were graduates of a trade 
or technical school resulted in their procuring employment in a higher 
capacity and at a greater remuneration than would otherwise have 
been the case. An apprenticeship of four years is usually required in 
the trade, but only in two cases was it necessary for graduates to serve 
the full term. A reduction of from one to two years from the regu- 
lar period was allowed in favor of the other graduates, and this, it is 
said, did not meet with objection from the labor unions. 

The graduates, with one exception, state that their trade or technical 
school training has resulted in higher wages, steadier employment, and 
more rapid promotion than would have been the case otherwise. 

As in all other occupations, the wages received by the graduates 
after leaving school- varied in different localities, according to the 
proficiency of the individual, graduates who were obliged to start in 
as apprentices receiving less than those who worked at the trade before 
attending &chool or those who were serving an apprenticeship in the 
shop during the day while going to school at night. The range of 
weekly wages for a series of years was as follows: First year, $4.50 to 
$15; second year, $5.75 to $15; third year, $9.75 to $15.50; fourth year, 
$12 to $19.50; fifth year, $13.50 to $19.50; sixth and seventh years, 
$15 to $19.50; eighth to tenth years, inclusive, $16.50 to $19.50. Only 
one of the graduates reports being a member of a labor union. 

All are heartily in favor of school training for boys intending to 
engage in trades. It is said that the practical part of this trade must 
be learned by actual work, but there are many important things that 
the apprentice or journeyman can not learn in a shop, so that the 
school is almost a necessity. 


PLUMBERS AND GAS FITTERS. 


More than one-half of the graduates reporting for this trade had 
been employed either as plumbers or plumbers’ helpers prior to tak- 
ing up trade or technical instruction. Their object in attending the 
schools was to obtain a knowledge of theoretical principles which 
could not be acquired in actual work at the trade. The school sessions 
being held in the evening, they worked at the trade during the day, 
while pursuing their studies at night. 
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Those who had no practical experience before attending school 
believed that by taking a course of instruction they would be able to 
learn the trade much better and in a shorter time than it could be 
learned in the ordinary manner. This latter class found no trouble in 
securing employment as helpers after leaving school, and a few report 
that the fact that they were graduates enabled them to obtain better 
positions than would otherwise have been the case. They were com- 
pelled to serve an apprenticeship before being engaged as regular jour- 
neymen, but the period was from one to three years shorter than the 

‘regular term. Both classes of graduates are well pleased with the 
results of their school training. Some of those who had to serve an 
apprenticeship started as helpers at $6 per, week, and others com- 
menced as junior plumbers at from $12 to $16.50 per week for the first 
year, and in the second or third year they were able to command 
regular journeyman’s wages, which varied in different localities from 
$18 to $22.50 per week. About one-half of the graduates report that 
they are members of labor unions. 

There is a unanimous feeling in favor of trade or technical training 
for boys who are about to engage in trades. Some are of the opin- 
ion that the best results are attained when the school training is taken 
in conjunction with actual work in the trade during the time when a 
boy is serving his apprenticeship. Others think that a few years 
practical experience in the trade should precede the theoretical and 
technical instruction in the school. Modern sanitary methods and 
regulations have brought about many changes in the work of plumb- 
ing. Galvanized-iron pipe is taking the place of lead pipe in modern 
sanitary appliances, and in consequence there is not much lead work 
and the apprentice has little opportunity to learn the art of wiping 
joints, etc. The plumber of the present day needs to know more about 
sanitary requirements, and he ought to be well grounded in the theory 
of the trade. It is the general opinion that a thorough knowledge of 
these things can not be acquired outside of a trade or technical school. 


PRINTERS. 


Of the 6 persons furnishing information for this trade 5 are negroes 
who attended trade schools that were conducted for the special bene- 
fit of colored youth. They all wanted to learn the trade, and 3 state 
that owing to their color they could not get a chance to learn in 
a printing office. The white workman gave as his reason that he 
desired to obtain a practical knowledge of the trade in the shortest 
possible time, and he felt that he could make better progress by attend- 
ing the school than by starting in a regular establishment. With the 
assistance of the school authorities all but one secured employment at 
the time of leaving school, and in every instance the fact that they 
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were graduates of trade schools enabled them to obtain higher and 
better paying positions than would otherwise have been the case. The 
white workman was obliged to serve an apprenticeship of two years 
before being engaged as a fully qualified workman. The first year he 
received $8 per week and the second year $10 per week. The colored 
workmen spent from three to five years in the school, and on engaging 
in practical work were not required to serve any apprenticeship. 
Their wages ranged from €6 to $7 per week for the first year, $7 to 
$9 per week for the second year and €8 to $12 per week the third 
year. None of the graduates belong to a labor union. ‘ 
All state that their school training has resulted beneficially in every 
respect, and they are of the opinion that every boy should have a 
good trade-school education before engaging in the actual work of 
a trade. The white graduate says that a boy of average ability will 
get a better general knowledge of the trade in one year in a trade 
school than he can by working three years as an ordinary apprentice. 
The colored graduates are most enthusiastic in speaking of the advan- 
tages afforded by the trade schools which have been established for 
their race. It has always been difficult for colored boys to get an 
opportunity to learn a trade of any kind, but since trade instruction 
has been opened to them by the schools, it has been possible to engage 
in many occupations from which they had previously been debarred. 


SHEET METAL WORKERS. 


One of the graduates engaged in this trade was a journeyman before 
going to a trade school, and the others were serving their apprentice- 
ship at the time they were attending evening classes. They all had 
the same motive in taking a course of school instruction, namely, to 
gain amore thorough knowledge than could be acquired by shop train- 
ing alone. 

The term of apprenticeship of those who were serving their time 
while attending school was from one to two years shorter than the reg- 
wlar period, and upon completing their studies they were able to secure 
employment as skilled workmen and received wages ranging from $21 
to $24 per week. Their school training has been a great benefit to 
them, and they are of the opinion that a similar course ought to be 
pursued by every boy who desires to become a master of his trade. 


TEXTILE WORKERS. 


With one exception, the graduates engaged in textile occupations 
were already employed in mills when they entered the textile schools. 
Generally speaking, their chief object in taking a course of instruction 
in the trade was to obtain a theoretical as well as practical knowledge 
of the business, so that they might perfect themselves in the different 
branches and be prepared to fill higher and better paying positions. 
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The graduate who had had no practical experience previous to enter- 
ing school was able, with assistance from the school authorities, to 
secure employment immediately upon finishing his course. It is said 
that it usually requires about four years’ practical experience to be- 
come a competent workman, but none of the graduates, except two 
who had learned the trade prior to entering school, served the full time. 

All agree that their school training has resulted in higher wages, 
steadier employment, and more rapid promotion than they would have 
otherwise received. After leaving school, some commenced as weav- 
ers at $8 per week and in the course of & year were promoted to loom 
fixers at $12 per week. Later on they were advanced to the position 
of second hand at $14 to $16 per week, and one of them, who studied 
in an English school, reached the position of overseer at $25 per week 
the ninth year after graduating. Others were qualified as loom fixers 
immediately and received $14 per week, while a few were able to pro- 
cure positions as second hands at wages ranging from $13.50 to $18 per 
week for the first year. 

Trade education is considered necessary for boys or young men who 
desire to engage in the different branches of the industry and to rise 
above the ordinary workmen. Practical experience in a mill is essen- 
tial in all cases, but the theoretical and technical knowledge which fits 
a workman to fill the more responsible positions can be acquired only 
in a textile school. 


WATCHMAKERS AND REPAIRERS. 


One of the graduates reporting under this head is employed in a 
watch factory, and all the others are employed in retail jewelry estab- 
lishments, where the greater part, if not all the work, consists of 
repairing. The usual reason assigned for taking a course of instruc- 
tion in a trade school was that the trade could be learned much better 
and in a shorter time than by serving a regular apprenticeship. With 
the aid of the school authorities they were able to secure employment 
immediately upon graduation, and their qualifications made it possible 
for them to obtain better positions than would have been the case if 
they had not attended school. 

While an apprenticeship of three or four years is usually necessary 
in the trade, none of the graduates was required to undergo any 
apprenticeship. Their school training is regarded as beneficial in every 
respect. After leaving school their wages ranged from $9 to $12 per 
week the first year, $10 to $15 per week the second year, $12.50 to $18 
the third year, and $15 to $19.50 per week the fourth year. 

The graduate who is employed in a watch factory states that if his. 
son intended to follow the trade in a watch factory he would not send 
him to a watchmaker’s school, for the reason that factory work does 
not require a man to be an all-round watchmaker, and he would in 
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time receive in the factory all the training necessary for his success. 
On the other hand, he fully agrees with the other graduates that if a 
boy is to follow the trade in a jewelry establishment he ought to be 
sent to a trade school, as in the repairing business a thorough knowl- 
edge of every detail is essential to success. Anothor important reason 
is that the trade can be learned in a trade school in one-half the time 
that is usually required in a regular shop. The schools teach all that 
is known concerning the trade, while in a shop it is impossible for the 
apprentice to get thorough instruction. It is said that the technique 
of the trade can be learned only in a good school, and that the school- 
trained man will rise higher and more rapidly than the merely shop- 
trained workman, and will have no difficulty in obtaining steady 
employment. 


MISCELLANEOUS OCCUPATIONS. 


Under this head are included graduates of ordinary trade and tech- 
nical schools who have worked their way up from apprentices to higher 
positions as mechanical designers, foremen, superintendents, construct- 
ing engineers, and manufacturers. All of this class of graduates 
reporting pursued their studies in night schools, and more than one- 
half of them had either learned the trade of machinist or were serving 
their term of apprenticeship at the time they took up theoretical 
instruction in the schools. The reasons given for taking a course of 
instruction and training in the schools are practically the same as those 
which are reported under the head of machinists, the main object in 
all cases being to acquire a thorough knowledge of the theory and 
science of the trades in which they were already engaged or were 
about to enter. Those who were not already engaged in practical 
work secured employment upon graduation, and a few report that the 
school authorities exerted themselves in their behalf. They were 
required to undergo an apprenticeship before being engaged as quali- 
fied workmen, but the period was from one to two years shorter than 
the regular term. Some took up mechanical drafting for a trade, but 
the majority went to work in machine shops. 

One of those who commenced as a machinist’s apprentice received 
$4 per week the first year and $5.50 per week the second year. He 
was then advanced to machinist at $9, $10.50, $12, and $15 per week 
in the third, fourth, fifth, and sixth years, respectively, and in the 
seventh year was made foreman at $20.50 per week. Another began 
as an apprentice in a drafting room and received $10 per week the first 
year and $12 per week the second year. He was then considered a 
. competent mechanical draftsman and received from $17 to $27 per 
week during the next seven years, and in the tenth year after leaving 
school became a mechanical designer at $30 per week. Among those 
who had learned a trade before attending school was a machinist who, 
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upon graduating, was qualified asa mechanical draftsman, in which 
occupation he worked for four years, receiving $18, $19, $21, and $23 
per week, respectively. He next filled the position of foreman in a 
machine shop for one year at $25 per week, and was then promoted 
to chief draftsman at $30 per week. After working in this posi- 
tion for five years he resigned and started in business for himself, 
and is now a successful manufacturer. The foregoing is a fair illus- 
tration of the progress made by the other graduates. No other class of 
graduates is more enthusiastic over the benefits accruing from trade or 
technical education. They are all strongly in favor of such education 
for boys who desire to learn a trade, but agree with the general senti- 
ment of those reporting under other occupations that trade or techni- 
cal training alone will not make a finished workman. A combination of 
shop and school training is deemed necessary to obtain the best results. 
School training gives a boy a good theoretical foundation to build upon 
and enables him to make better progress when he engages in the actual 
work of his trade and to ultimately attain a higher degree of profi- 
ciency than the merely shop-trained workman. 


ATTITUDE OF LABOR UNIONS. 
BARBERS. 


From the first establishment of schools for barbers the unions and 
the craft generally have been strongly opposed to them. Various 
reasons are assigned for this opposition, the main one being that the 
work of the schools is not thorough and the next in importance is that 
such schools increased unduly the number of barbers. The fight 
against the schools by the unions has been waged with unrelenting 
bitterness. In some localities the unions carried their grievances into 
the courts, and in more than one State the legislature was prevailed 
upon to regulate the practice of the trade by requiring licenses issued 
upon examination made by a competent board of examiners. But 
this did not greatly disturb the schools, and they continue to thrive. 

The opponents of these schools claim that the time required by the 
schools to graduate their students is entirely too short and that the 
practical instruction is altogether too meager. Notwithstanding this 
pronounced opposition the opinion is quite prevalent that schools 
properly conducted and offering a course of training of two or three 
years would be of benefit to the trade. The unions are beginning to 
realize that the schools have secured a foothold and there has been 
some attempt to elevate and improve them. 

In Douglas County, Nebr., the unions have indorsed the American 
Barber College in Omaha,“ and the first experiment is now being 
made of craft control of the schools. The Trans-Mississippi Barber, 
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the official paper of the State Barbers’ Protective Association of 
Nebraska, in its issue of March, 1900, advocated craft control of the 
schools. The editor states that after several years of careful study 
and hard labor he became thoroughly convinced that it is impossible 
to control such institutions by law, as had been so fondly hoped by 
the craft, and that the solution of the question lies in craft contrel. 
He says that the old apprenticeship system has been outlived and that 
schools offering a shorter and better course of training will attract a 
superior class of men into the trade. The schools as they have existed 
are pronounced rank humbugs, but their graduates turned out in six 
weeks are better equipped for their work than are large numbers of 
barbers who neither went to a school nor seryed a regular appren- 
ticeship. 

The unions limit the number of apprentices to one to each three 
barbers in a shop, and fix the term of apprenticeship at three years. 
Except in Douglas County, Nebr., no union was found which recog- 
nizes the work done in the schools, and no matter how long the appren- 
tice has been in a school it counts for nothing with the unions. In 
this instance the graduates from the indorsed school are recognized as 
regular journeymen barbers when they have obtained a State license. 

Nearly all of the union officials answering the inquiries of the Depart- 
ment state that they would patronize schools if they were of a high 
order and would thoroughly teach the scientific side of the trade. 


BREWERS. 


While brewers’ unions have not contributed pecuniary aid to brew- 
ing schools, they do give them moral support and are friendly to them. 
Union officials uniformly look upon such schools as a valuable adjunct 
to the industry. 

The unions limit the number of apprentices, the ratio varying from 
one apprentice to fifteen journeymen to one to fifty, according to the 
size of the brewery, the smaller ratio being applied to large estab- 
lishments. The term of apprenticeship is two -years without regard 
to school attendance. 

The union officials state that they would patronize brewing schools, 
but they would have their sons serve terms of apprenticeship first. 
They say it is necessary to work in a brewery to learn many minor 
things which schools have not the facilities to teach. But the schools 
give indispensable training which would require an unreasonably long 
time to get in a brewery; in fact thorough technical training can not 
be had in the brewery at all. It is desirable that a boy should reach 
the highest position in his trade in the shortest possible time, and the 
schools are the best if not the only places where he can acquire the 
requisite knowledge. 
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BRICKLAYERS. 


It is generally conceded that any school where a workingman can 
receive instruction which will help him in his trade is a benefit. But 
in some localities, especially in Massachusetts and New York, it is held 
that a trade school to be really valuable should be open only to those 
who are at work at the trade. In Massachusetts it is thought that it 
would be a good plan in all trades to make the term of apprenticeship 
four years with four months in each year to be devoted to attendance 
in a trade school. Another and more convenient course to pursue 
would be to have the trade instruction given in continuation (night) 
schools, so that the workman could attend them while still working at 
his trade. This latter plan is followed in most of the schools which 
give instruction in trade work. 

None of the unions has given pecuniary aid to the schools, though 
in one or two places they have the moral support of the local unions. 

In the ‘** Working rules and apprenticeship system of the Master 
Builders’ Association and the Bricklayers’ Union, No..3, of Boston, 
Mass.,” the following statement is found: 

Recognizing the fact that special instruction in the fundamental 
features of the bricklaying trade (which instruction shall comprehend 
education of both mind and hands, so that the individua: shall gain a 
proper knowledge of quantity and strength of materials and the science 
of construction) is of as much importance as special instruction in 
other trades or professions, and, realizing that the chances of an 
apprentice to get as much instruction as he is entitled to, while at 
work on buildings, is necessarily limited, the parties to these rules 
agree that they will join in an effort to establish an institution in this 
city (Boston) where all the trades will be systematically taught; that 
when such school is established they will unite in the oversight and 
care of the same and will modify these rules so that a reasonable deduc- 
tion shall be made from the term of an apprentice (not less than three 
years as fixed at present) by virtue of the advantage gained through 
instruction in said school. 

Such a school as the one mentioned in the above was started in Bos- 
ton by the Massachusetts Charitable Mechanic Association in October, 
1900. It teaches the trades of bricklaying, carpentry, and plumbing 
only, though it is intended to add the teaching of other trades from 
time to time.“ 

Generally speaking, neither the unions nor the individual members 
thereof would be opposed to trade schools which are open only to 
apprentices or workmen, but schools which take in boys outside the — 
trades and attempt to make mechanics of them are strongly opposed. 
Such schools help to create an abnormal supply of embryo workmen, 
and this tends to make the position of the skilled mechanic less secure 
and has a depressing effect upon wages. An apprenticeship of four 
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years is usually required, and the unions limit the number of appren- 
tices employed in the trade. In one place the local union deducts one 
year from the regular period of apprenticeship in the case of trade- 
school graduates. 

As to the question of sending their boys to trade schools, the con- 
sensus of opinion of the labor-union men is generally opposed to boys 
learning trades if possible to prevent it, but if no other opportunities 
offer, to send boys to such schools as are run in connection with actual 
work at the trade. They believe that a trade can be mastered 
thoroughly in all its details only by a proper mixing of school training 
with work at a trade at the same time. One or the other alone will 
not accomplish the purpose; at least school training alone never wiil, 
and shop training alone will not do it for the majority, nor for the 
exceptional few within a reasonable time. Under present conditions a 
competent bricklayer is never made by working at the trade alone, and 
only a combination of the two kinds of training will enable him to rise 
higher than his trade in the economic scale. 


BRIDGE BUILDERS AND STRUCTURAL IRON WORKERS. 


The president of a union in one of the North Central States makes 
the following statement: 


This is a trade which, from its very nature, can not be taught in 
schools, though some parts of it might be taught to advantage. The 
matter of trade education has never been considered by the unions, 
but individual members have expressed:a desire to see some attempt 
made in this direction. Apprentices are required to serve two years, 
and the number employed is limited, according to the class of work. 
I would send my son to a trade or technical school, because I believe 
that thorough education in any occupation makes a better workman 
and a better citizen. Asa rule, our best workmen are those who are 
best educated, and if they had been educated in the special direction of 
their trade they would be still better mechanics. While it is not pos- 
sible for a man to do good work or to supervise construction without 
having practical experience, yet to follow and understand the plans of 
an engineer he needs technical training. He should at least possess a 
knowledge of industrial drawing. School training would certainly 
enable a boy to rise more rapidly in his trade and would increase his 
chances for obtaining better and steadier employment. 


CARPENTERS AND JOINERS. 


The opinion is expressed among trade union officials that industrial, 
technical, and continuation (night) schools, and also schools of design, 
are all very valuable to the workingman provided he is able to take 
the instruction they offer, but the trade school—the school which 
attempts to teach trades in their entirety—is of little, if any, value. 
It is claimed that the trade school does not and can not teach a trade, 
and that it is impossible for a graduate to be a competent workman as 
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a result of his school education alone, actual work at the trade being 
an absolute necessity for the making of the skilled mechanic. Another 
reason given why the trade school is not a benefit is that employers 
no longer desire the thoroughly-trained all-round man, but want only 
the specialist. They have men in the trade who do nothing but hang 
doors, others who do nothing but stick molding, ete., and it is men 
of this kind, who can do but one operation well and whg do it quickly, 
that the employer really wants. A course in a trade school may, 
perhaps, at its best, teach a young man to perform all the operations 
of his trade fairly well, but it is thought to be impossible for him to 
compete with the specialist in any one of them, since he is not, and ean 
not be, under present conditions, a competent workman. <A technical 
school, however, which does more than teach the elements of the trade, 
which gives the pupil the science of it, the skill in drawing and 
designing and an insight into the underlying theory of the trade, 
may, and probably will, produce a high-grade mechanic, the man who | 
may become a foreman, a superintendent, or the head of a department 
in some great industry; but the trade school at its best, it is claimed, 
can not turn out a man who can compete with the specialist in any 
branch of his trade. The opinion was expressed that a boy desiring 
to learn a trade should not, therefore, be sent to the so-called trade 
school. 

Generally speaking, the unions have given neither moral nor pecu- 
niary aid to trade schools, but, on the contrary, have opposed them, 
and the individual members are usually averse to the idea of such 
schools. 

In some places an apprenticeship of three years is required, but as 
a rule aman who has worked three years at the trade, whether as an 
apprentice or otherwise, is eligible to membership in the unions. In 
one place the union limits the number of apprentices on the basis of 
one to every ten Journeymen. 


CIGAR MAKERS. 


Trade schools might be valuable to the workingmen who are engaged 
in mechanical establishments but not to cigar makers. The unions and 
the individual members are opposed to so-called trade schools which 
exist in this industry on the ground that they foster child labor and 
work injury to the trade. A 

Schools have been started in this industry, and small sums of money 
exacted from boys and girls on the pretense of teaching them the 
trade, but after a few weeks’ instruction they have been turned adrift 
to make room for others. These boys and girls can not hold a job 
in a reputable shop, and consequently they shift from one place to 
another and are compelled to accept whatever wages they can get. 
When there is any labor disturbance they naturally drift into the shops 
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and become a menace to the union workmen. It is said that these 
schools are favored by the manufacturers, as they help to flood the 
labor market with cheap labor and are, therefore, an effective means 
for reducing wages. The unions require an apprenticeship of three 
years and the number of apprentices is limited to one to every five 
yourneymen. 

ELECTRICAL WORKERS. 


Both the unions and the individual members are opposed to trade 
schools on the ground that they are not practical. It is claimed that 
they turn out a cheap class of workmen who accept employment 
regardless of the wages paid and thereby make trouble for the regular 
journeymen. 

The unions require an apprenticeship of two years, but do not limit 
the number of apprentices employed in the trade. They claim that 
trade schools may be useful to give a boy a knowledge of the use of 
tools and the various materials he would have to work with, but that 
they can not teach him a trade. This can be accomplished only by 
working at practical everyday work as it comes along. 


ELEVATOR ERECTORS. 


A representative union man in this trade states that schools which 
teach mechanical trades are valuable to the workingman if he will 
attend them. The union is not opposed to trade or technical schools. 
An apprenticeship of four years is required and the number of appren- 
tices employed in the trade is limited according to the requirements of 
the business. He would send a boy to a trade school for the reason 
that the technical and scientific knowledge there obtained would bea 
great help to him in the performance of his work. In this trade espe- 
cially a knowledge of hydraulic, mechanical, and electrical appliances is 
necessary, and schools which give instruction along these lines are a 
benefit to the mechanics. 


GARMENT WORKERS. 


The following statement is furnished by a prominent official of the 
United Garment Workers of America: 


Trade and technical schools are beneficial in so far.as they teach jour- 
neymen the higher branches of a trade which would have the effeet 
of stimulating craft pride and a desire for larger remuneration. In 
view of the changes which are continually taking place in the methods 
of production, a more general knowedge of mechanics would increase 
the workers’ independence by making it possible for them to change 
from one branch of a particular trade to another when required in an 
emergency. In other words, technical training would enable the 
worker better to adjust himself to changing circumstances. But as 
there seems to be a superabundance of apprentices in every trade 
which guarantees a fair wage, and as this is a great obstacle which 
unions haye to contend with in regulating conditions, it would appear 
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that trade schools would tend still further to depress wages and add to 
the number of unemployed by thrusting into the ranks large numbers 
of boys and young men in addition to those which are added through 
the natural channels. 

The national union has never given such schools any moral or pecu- 
niary aid because in the tailoring and cutting branches the supply of 
apprentices is more than the interests of the trade demand. In the 
tailoring branch the ranks of the tailors are continually reenforced by 
immigrants who quickly learn the minor parts of the trade in the thou- 
sands of sweat shops which are conducted by petty contractors who 
themselves have only been here a short while. Besides there are a 
number of private cutting schools which teach pattern drafting. 

Local unions of cutters require an apprenticeship of three years for 
a green hand, which period is reduced to one year in the case of a jour- 
neyman tailor. The number of apprentices is limited to one to every 
ten journeymen or majority fraction thereof. Owing to the over- 
crowded condition of the labor market, 1 would suggest that young 
men be trained in the agricultural pursuits, which offer an ever-widen- 
ing field. A balance must be maintained between the fundamental 
industry of farming and the mechanical trades. The tendency, owing 
to the attractiveness of the cities, is toward a still further increase in 
the number engaging in the trades, thus adding to the distress. If 
schools were established in the rural districts to teach young men the 
science of farming, I believe great good would be accomplished. 


GRANITE CUTTERS. 


A leading official of the Granite Cutters’ National Union in Massa- 
chusetts is of the opinion that schools which give trade instruction are 
valuable to the workingman, provided their teaching is confined to 
workinegmen only. The unions limit the number of apprentices em- 
ployed in the trade, and an apprenticeship of three years is required. 
Trade or technical education of any kind will not help a young man to 
become a journeyman in a shorter time, but it will add to his general 
intelligence and in the end will enable him to rise higher in the 
industrial scale. The unions have never given any aid to trade schools, 
but they are not opposed to them when their courses are open only to 
those who are actually employed in trade work. No boy should be 
sent to such a school to learn a trade, but only for the purpose of 
obtaining a theoretical and general knowledge, for the school alone 
ean never make a mechanic. Practical experience in the trade is 
necessary. 

An official in another section practically coincides with the forego- 
ing, except that he believes that the schools should be open to all who 
desire to obtain instruction. 


MACHINISTS. 


In this trade the consensus of opinion seems to be that trade or 
technical schools are valuable to workingmen when conducted for the 
purpose of educating and training young men to become skilled in a 
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trade, but when used as a means for providing a class of cheap help 
to supplant union mechanics in times of labor troubles they are a 
detriment. 

Except in one or two places in the North Central States, the unions 
have given but little attention to trade or technical schools, though the 
officials and representative members generally are in favor of them 
when not conflicting with the interests of journeymen. In two places 
in the North Central States the unions are hostile to schools which 
undertake trade education, on the ground that they have a tendency 
to overcrowd the trades, and that they do not turn out practical work- 
men. In one of these, however, ié is said that the hostility is dying 
out as the rank and file of the members come to realize that the domi- 
nant idea of ‘‘everyone for himself” makes it important that every 
mechanic should acquire all the knowledge possible regarding the 
theoretical and scientific principles of his trade. As the president of 
one union says: ‘‘Any course of training which will give a boy or 
young man a knowledge that will assist him in earning an honest living 
and place him in a better position to advance in the industrial scale is 
certainly a benefit, and schools that do this ought to be encouraged.” 

The unions limit the number of apprentices to one to every five 
journeymen, and the period of apprenticeship is fixed at four years. 


PAINTERS AND DECORATORS. 


In one place the unions are opposed to trade schools on the ground 
that they help to fiood the labor market with an inferior class of 
workmen who work for low wages. This has a bad effect upon the 
standard of wages and makes considerable trouble for the unions. 
The unions in this place require an apprenticeship of five years and 
limit the number of apprentices to one to every five journeymen, and 
not more than two toeach shop. Itis said that a boy will make better 
progress by starting as an apprentice in the trade. In this way he will 
learn all the theory necessary and at the same time have the benefit of 
all kinds of practical work, such as he may expect to meet after he 
becomes a journeyman. ; 

In another locality trade schools are thought to be a benefit to 
workingmen as they afford them an opportunity to acquire a good 
theoretical knowledge of the trade. While an apprenticeship of four 
years is required they make no attempt to limit the number of 
apprentices. 

PATTERN MAKERS. 


Trade and technical schools are valuable to workingmen in so far as 
they afford instruction which can not be had in the workshop. The 
unions have given neither moral nor pecuniary support to such 
schools, nor have they taken any decided action regarding them, but 
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the officials and representative members who were interviewed are 
in favor of them where they give thorough instruction in the theory 
and science of the trades. It is thought that-some trade schools are 
little better than manual training schools, and consequently are of 
little practical benefit to the students. No school can turn out a 
skilled mechanic, but the technical knowledge, and more particularly 
the instruction in industrial drawing, which can be acquired in some 
schools is an advantage to any boy who desires to take up mechanical 
work. An apprenticeship of four years is required, and wherever 
possible the number of apprentices is limited by the unions. 


PLASTERERS. 


In some sections of the North Atlantic States trade or technical 
schools are considered to be of no particular value to the workingmen 
in this trade. They receive neither moral nor pecuniary support 
from the unions, and while no official action has been taken regarding 
such schools, the individual members are generally opposed to them 
on the ground that they are not practical. It is said that they teach 
the use of tcols very well and give the pupils some idea of plain work, 
but they do not teach them the entire trade. This, it is said, requires 
many years’ experience in actual work. An apprenticeship of four 
years is required, and the number of apprentices is limited to three to 
each shop. 

An official of the local union in one of the South Central States is of 
the opinion that all trade and technical schools are a benefit to work- 
ingmen provided they are able to attend them. He states that his 
union is favorably disposed toward such schools, and that he would 
send his son to a trade school if he desired to prepare him for a trade. 


PLUMBERS, GASFITTERS, AND STEAMFITTERS. 


The labor unions and their representative members are strongly 
opposed to trade-school education as applied to these trades, on the 
ground that too much time is devoted to theoretical work and too 
little to that which is practical. It is said that the employers prefer 
trade-schocl graduates because they will work cheaply. This is a 
source of trouble to the unions. An apprenticeship of five years is 
required, and in one locality the steamfitters’ union endeavors to limit 
the number of apprentices. It is stated that in the schools the stu- 
dents are rushed through the simpler parts, and after completing the 
course they think that they are proficient, but when practical work is 
taken up outside they learn their mistake. ‘Trade schools can give a 
boy good theoretical training, but the trade itself can be learned much 
better by starting on practical work in a shop. 
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PRINTERS. 


The trade union representatives responding to the inquiries of the 
Department consider that industrial, technical, and continuation (night) 
schools and schools of design have their functions and are valuable, 
but trade schools are of no practical value to the workingman. No 
boy should be sent to a trade school, at any rate not for the purpose 
of learning a trade, as for that purpose he could do much better in the 
shop. The opportunities for learning the printing trade are ample, 
and knowledge gained in regular office and shop work is much more 
satisfactory and practical than knowledge gained in a school. It is 
still possible for a boy to become a good printer by an education 
gained in the printing office alone. It is only in the larger offices that 
the tendency to specialization in the trade is marked. 

The unions have given no moral or pecuniary aid to trade schools, 
though in some parts of the North Atlantic States it is thought that 
night schools, with a course arranged to supplement office work, would 
probably receive their moral support if the question should be raised. 
The unions and the individual members generally are opposed to trade 
schools, and some unions in Massachusetts have openly antagonized 
and condemned the idea of establishing such schools. It is contended 
that the trade school is usually a commercial enterprise instituted as a 
money-making scheme, professing to teach what it does not teach, a 
trade. Such schools have a tendency to cause an abnormal influx of 
young men into a trade where there is no room for them. The demand 
by legitimate employers for young people to learn any specified trade 
is quite sufficient to keep up the standard of recruits in that special 
industry. An artificial stimulus such as a trade school disturbs the 
working of the natural industrial law, has a tendency to create a glut 
in the labor market, intensifies competition among workingmen, and 
has a depressing effect upon the standard of wages. 

The printers’ unions require a period of apprenticeship of from four 
to five years and limit the number of apprentices employed in the 
trade. They insist that trade-school graduates shall serve an appren- 
ticeship of the same length as others in spite of their school education. 


SHEET METAL WORKERS. 


Trade and technical schools are valuable to workingmen because 
they give a theoretical training that can not be gained otherwise. 
The unions are not opposed to the schools or the graduates. On the 
contrary, the graduates are encouraged to join the unions. In this 
way the unions are better able to control the trade and the men who 
work in it, 

An apprenticeship of four years is required and the number of 
apprentices 1s limited to one to every five journeymen or majority 
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fraction thereof, but not more than four in any one shop. <A good 
education is a benefit to any boy no matter what trade he may follow. 
While trade schools can not teach a boy a trade, yet the theoretical 
and technical knowledge that young men obtain in such schools is a 
great benefit to them when they engage in actual trade work. 


TEXTILE WORKERS. 


The following statement is furnished by a prominent official of one 
of the textile workers’ unions in Massachusetts: 


Trade and technical schools, schools of design, and all schools, how- 
ever designated, where trade or technical education can be obtained, 
are valuable to the workingman. All boys desiring to learn a trade 
or industrial occupation should attend such schools if possible, because 
the knowledge they acquire there gives them a better chance to rise 
in the industrial scale, and enables them to look forward with good 
reason to a future of some success and comfort, and not entirely 
devoted to grinding Jabor with only a pittance as reward. While the 
exceptional man may, and sometimes does, rise to high positions by 
his work in the mill alone, the average man can never do so in the 
textile industries without the aid of the special school education. 

The textile labor unions have given moral aid only to trade schools. 
They recommend that their members attend them, and as unions they 
are inclined to favor such schools. Many of the individual members 
have been, and some now are, opposed to such schools, especially to 
the textile schools, because they believe that they are designed to help 
the rich rather than the poor, to provide technical and high-class edu- 
eation for young men of means who intend to go into manufacturing 
instead of providing opportunity for workmen to obtain a better educa- 
tion in their trades. ‘This is not generally true, for while sorne of 
these schools furnish good opportunities for young men of means to 
obtain a higher education in technical and industrial lines, they also 
furnish the workingman, especiaily in the night classes, thorough and 
complete courses of training in the trades. 

Granting, however, that there is a basis for the criticism made, and 
that these schools do tend to provide for the educational wants of the 
sons of manufacturers, etc., rather than for the mill operatives, they 
would still be of assistance to the textile workers, because if we can 
obtain in this country, as owners and operators of mills, men who are 
well educated in the theory and science of textile manufacturing, we 
shall see constant progress made in the art, a greater variety of goods 
and goods of higher grades will be made, the processes of manufactur- 
ing will be improved, and the cost of the same cheapened as a result of 
superior technical knowledge. All this will be better for the workmen, 
as it will create a steady demand for their services and tend to bring 
them an increase of earnings. 

Personal experience in the mills of this country and of England has 
shown that the mills in the New England States are, generally speak- 
ing, making too great a quantity of low grade goods, and are already 
encountering competition in this line which they have difficulty in 
overcoming, and which they will soon be unable to meet. This condition 
is unnecessary. Our mills can make as good cloth as can be made in 
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any part of the world if their owners and operators will only pursue | 

the right course, and the higher technical education given in our tex- E 

tile schools will tend greatly to aid in the attainment of the end desired. | 
The textile unions of this locality do not limit the number of appren- 

tices employed in the industry. All they ask of anyone who enters a . 

mill is that he join and support the union and aid it in its struggles for 

justice and right. ‘These unions do not require a period of apprentice- 

ship in the textile trades, though it would be better for the industries 

if they did. 


CHAPTER IIL. 


TRADE AND TECHNICAL EDUCATION IN AUSTRIA. 
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CHAPTER III. 
TRADE AND TECHNICAL EDUCATION IN AUSTRIA. 
INTRODUCTION. 


The history of industrial education in Austria properly dates from 
the middle of the eighteenth century, when the policy was adopted by 
the State of calling in from foreign lands experts in particular branches 
of industry to give instruction to workmen in those trades. Thus, in 
1749, Dutch masters were sent into Bohemia to give instruction in the 
making of cloth; in 1750 Italian artisans were called upon for the 
same purpose. [or cloth dyeing a dyer was called from France. In 
1755 glass workers from Ferrara, Italy, were sent into Bohemia. 
During the years 1766 to 1770 sizers were brought from Switzerland 
and dyers from Silesia. > 

The first effort to establish a regular school for practical instruction 
was made in 1751. When the Trades and Factories Bureau of Moravia 
was created in that year, it was instructed to see ‘‘that a mechanical 
training school in the mother tongue, so necessary for the public 
good,” be established as soon as possible. For reasons that are unnec- 
essary to dwell upon here, this idea was never carried out. In 1758, 
however, a real beginning in the provision for industrial education was 
made by the founding at Vienna of a manufacturers’ drawing school 
(Manufakturzeichenschule). 

The next step was made in 1770 by the creation, likewise at Vienna, 
of a commercial academy or high school (Realhandelsakademic). At 
this time the distinction between commercial and industrial education 
was not made. In fact most of the early efforts partook rather of 
commercial than industrial education, as industry was then almost 
wholly in the hands of the small artisans working under the guild sys- 
tem. It was evident that so long as industrial activity consisted only 
in the practice of certain handicraft trades, and was independent of any 
principle based upon scientific inquiries, that there was little room for 
industrial schools as now organized. The chief significance of the 
founding of the commercial academy and other early institutions, from 
the standpoint of the present reports, is the evidence that it gives of 
the recognition of the desirability of giving practical] instruction in 
matters relating to business through special schools. The Vienna 

427 


428 REPORT OF THE COMMISSIONER OF LABOR. 


commercial academy did not meet with great success during the earlier 
years of its history. Trade and industry were so hampered by restric- 
tions and monopclies that there was iittle opportunity or incentive for 
improved workmanship or processes. These restrictions, however, 
were gradually removed. 

Immediately after the creation of the commercial academy, or dur- 
ing the years 1771 to 1774, the Government applied itself to the crea- 
tion of schools that would afford the same opportunities for instruction 
to manufacturers and handicraftsmen that the academy did to mer- 
chants. A comprehensive system of normal, central, and industrial 
schools (Wormal-, Haupt- und Industrieschulen) was founded in which 
industrial training received considerable recognition. This combina- 
tion of the general with industrial education made special progress in 
Bohemia. In 1787 there were 100 such industrial schools in that 
country, and in 1790 this number had increased to 232. 

After something of a setback to the movement during the closing 
years of the eighteenth century, owing to the reactionary commercial 
policy of the country, a new movement started in 1804. This took 
the form of the creation of modern, practical high schools (Z2eal- und 
Biirgerschulen), the object of which was to educate pupils who expected 
to enter into-practical business operations. The courses of instruction 
comprised, among other studies, building, drawing, bookkeeping, 
commercial practice, and special subjects according to the industries 
of the localities in which the schools were located. The first school 
of this character was opened at Reichenberg, a private donation of 
24,000 florins being secured for that purpose. In 1806 another school 
was founded at Prague. Jrom this date efforts in behalf of industrial 

ducation began to be manifest in various directions. In 1808 a 
‘“ Direktion tiber das Kunstfach der Volksschulen” was created to have 
supervision over drawing in the schocls of both Vienna and the proy- 
inces. In 1811 a modern high school (ealschule) was instituted at 
Briinn, with a three-ycars’ course modeled after the one at Vienna. 
In 1812 an art and industrial institute for women’s work (Kunst- und 
fndustricanstalt fiir weibliche Arbetten) was created at Vienna, and 
supported by private donations. In 1815 was opened at Vienna the 
important Polytechnic Institute, the first of its kind in Austria, and 
the first but one in Europe, the Paris Ecole Polytechnique having 
been opened in 1795. 

The opening of the Vienna Polytechnic Institute marked a great 
advance in industrial education. It furnished, as it were, a head to the 
system to be subsequently evolved. It was organized in two depart- 
ments—the mathematical-physical and the commercial. To it was 
annexed the commercial academy, the founding of which has been 
mentioned, as a preparatory course. This institution permitted grad- 
uates of the Aealschulen to continue their studies in the higher tech- 
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nical branches. The number of these schools continued to incre: se, 
additional ones being created at Brody in 1815, at Trieste and Lem- 
berg in 1817, at Rakonitz in 1834, and at Reichenberg in 1837. The 
Prague school, which may be taken as a type, was organized in three 
sections—the first for the training of artisans, merchants, manufac- 
turers, dyers, watchmakers, mechanics, and instrument makers; the 
second for agriculturists; the third for those intending to enter certain 
Government positions. 

The institutions for industrial education in Austria in 1840, apart 
from the ordinary schools in which some attention was paid to industrial 
matters, may be recapitulated as follows: One polytechnic institute, 
Vienna; 2 provincial technical schools, Prague and Gritz; 1 commer- 
cial academy, Lemberg; 7 modern high schools, Vienna, Prague, 
Briinn, Trieste, Brody, Rakonitz, and Reichenberg; + provincial draw- 
ing schools, Prague, Olmiitz, Lemberg, and Griitz; 1 manufacturers’ 
drawing school, Vienna. 

These institutions were designed to meet the new needs of industry 
consequent upon the increasing application of science to industry and 
of production upon a large scale. In the meantime the small handi- 
craft trades were not only feeling the competition of the factories, but 
were without adequate schools for training the persons employed in 
them. To determine the best means of aiding these trades, the Govern- 
ment made a careful investigation of conditions. In consequence of 
this inquiry, there was passed the important imperial resolution of 
1851, the purpose of which was to outline an elaborate scheme for the 
reorganization of the school system of the country so that the instruc- 
tion given should be more practical in character, and adequate provi- 
sion be made for training in particular branches of industry. 

According to this program the public school ( Volksschule) was made 
the foundation for the entire educational structure. On this as a basis 
were to be erected schools having more special ends in view. In par- 
ticular was especial attention to be paid to the interests of manufac- 
turersand handicraftsmen. This task was assigned to the modern high 
schools (Realschulen). The purpose of these schools was to be two- 
foid—preparation for industrial work and preparation for the higher 
technical institutions. There were furthermore to be created Sunday 
continuation schools and schools for giving instruction in special 
branches for handicraftsmen. Through them apprentices and journey- 
men would beable to educate themselves without interruption to their 
work. ; 

Although the intentions of the Government were good, political 
disturbances and other occurrences prevented energetic action being 
taken for some years. The creation of continuation courses for 
artisans proceeded but slowly during the fifties and sixties. Such 
as were established were usually in connection with the Ledl- 
schulen, this being done at Britnn in 1852, Innspruck in 1856, Prague 
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and Salzburg in 1858, Laybach in 1860, Gritz in 1864, ete. During 
the years 1858 to 1867 six such schools were created in connection 
with the Vienna high schools through the efforts of the board of 
trade and industry of the city. In the latter year these schools were 
attended by a total of 1,440 pupils. 

Technical education was also being developed in other directions. 
Special schools for particular trades were created by communal 
authorities, private corporations, and manufacturers. Weaving 
schools were established at Reichenberg in 1852 and at Briinn in 1860; 
a drawing and modeling school for the glass industry at Stein Schénau 
in 1856, and a school for the building trades at Vienna in 1865. 

The only large industrial school established by the State during this 
period was the Imperial Industrial Drawing School at Vienna. The 
origin of this school is really found in a course which was created in 
1848 in connection with the Polytechnikum. It was made independent 
of this institution in 1865 and in 1870 was converted into a school for 
the building and machinery trades. Its importance historically lies in 
the fact that it was the first purely technical school of a secondary 
grade to be created by the central Government. 

Notwithstanding the creation of the schools that have been men- 
tioned, it can not be said that rapid progress was made in the develop- 
ment of the scheme that had been outlined in1851. The only direction 
in which substantial advance was made was in the creation of Real- 
schulen of various grades. Thus, at the end of 1853 there were in 
operation the following schools of this class: Lower Realschulen organ- 
ized in connection with higher institution—16 in the province of Lower 
Austria, 30 in Bohemia, 13 in Moravia, 4 in Silesia, 10 in Tyrol, 4 in 
Styria, 1 in Carinthia, 2 in Kiistenland, 11 in Galicia, 1 in Bukowina, 
4 in Dalmatia, and 38 on the military frontier; separate lower Real- 
schulen—1 each in the cities of Salzburg, Laybach, Cracow, Innspruck, 
Klagenfurth, Troppau, Budweis, Leitmeritz, and Brody; upper and 
complete ealschulen—2 at Vienna, 2 at Prague, and 1 each at Lintz, 
Brinn, Gritz, Lemberg, Cracow, Reichenberg, Rakonitz, and Elbogen; 
higher Realschulen or technical institutes—1 cach at Vienna, Brinn, 
Gritz, Lemberg, Prague, Trieste, Cracow, and Pesth. 

For a decade and a half these schools served the double purpose of 
preparing pupils for the higher technical schools, the Polytechnikum, 
and the State schools of forestry and mining that had been created, and 
of giving instruction preparing ina general way for industrial and com- 
mercial pursuits. This arrangement, however, was far from satisfae- 
tory. Inattempting to do two things, they did neither well. In 1867, 
accordingly, it was decided to transform them entirely. This was 
done by the substitution in their programmes of humanistic for scien- 
tific and technical studies. Thus the very purpose for which the 
Lealschulen were originally created—that of preparing students for 
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active industrial work—was taken from them and they became prima- 
rily institutes preparing students for the higher technical or engineer- 
ing schools. They then stood in the same relation to these latter 
schools that the gymnasium did to the universities. This reorganiza- 
tion took effect in 1868. The result was that, while Austria had, 
through these schools, built ap an excellent’ system for the giving of 
scientific instruction, education for practical industrial work was 


“neglected. 


The reorganization of the Realschulen served the important purpose 
of bringing out clearly the necessity for special schools for training 
students in practical industrial operations. With the abandonment of 
the Pealschulen as institutions for trade education, greater attention was 
paid to the other classes of schools, the creation of which has been 
noted. The continuation schools, which were known under the desig- 
nation of industrial schools (Gewerbeschulen), continued to develop. 
They were intended for apprentices and journeymen who were occu- 
pied during the day, to whom they gave such opportunities for a 
general education as would enable them more intelligently to carry on 
their work, without, however, training them for any particular trade. 
Their purpose thus was partly to supplement the common-school edu- 
cation, which was somewhat deficient, and partly to give some knowl- 
edge of the sciences as far as they found practical application in 
ordinary industrial work. Several of these schools had courses in 
drawing relating to particular trades. 

In contrast with these continuation schools were the trade schools 
proper, which were gradually becoming more numerous in the Empire. 
At this date, 1867, there were weaving schools at Aussegg, Briinn, 
Bielitz, and Rumburg; a passementerie school at Vienna; a lace- 
making school at Rietz, Tyrol; a straw-plaiting school at Hochstadt, 
Bohemia; a drawing and modeling school at Stein Schénau; a building- 
trade school (Fried Martens) at Vienna; a school for mechanical work 
at Klagenfurth; wood-carving schools at Hallein and Imst; schools 
for watch making, wood turning, and optical work at Vienna; a school 
for dyeing and print work, one for xylography, one for embroidery, 
and a machinists’ school at Neustadt; a school for shoemaking at Gritz, 
and a school for porcelain work at Elbogen, besides others of less 
importanee. 

In the field of industrial art instruction there was at this time but 
one school, that created in 1862 in connection with the upper Meal- 
schule at Innspruck, for giving instruction in modeling, carving, 
perspective, and painting. The central Government, however, had 
created an institution that was destined soon after to play a very 
important part in the development of artistic workmanship. ‘his 
was the Museum of Art and Industry, at Vienna, founded in 1863. 
This institution was created for the purpose of elevating and improving 
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artistic taste and work by direct instruction, as well as by the aceumu- 
lation of artistic and industrial products for inspection by producers 
and consumers. By means of workshops for the making of plaster 
casts, photographs, etc., a large number of schools, both ordinary and 
industrial, were supplied with patterns and models. By the publica- 
tion of a periodical—Mittheilungen des Osterreichischen Museums— 
information was further disseminated. The same purpose was also 
accomplished by the courses of lectures given under its auspices. 
These means of activity,-however, but partially accomplished the 
object cf the museum. To complete its work it founded in 1868, as a 
branch of its organization, an industrial art school. In 1872 a course 
for the training of drawing teachers was added. In 1876a far-reaching 
reform was made in the organization of the school by the division 
of its work into two sections—one devoted to general instruction and 
the other to technical trade instruction. Later on workshops for 
chasing and similar trades, for wood carving, for ceramic decoration 
and enamel work, for lace pattern making, and for wood scroll work 
were added. A chemical technical experiment station was annexed to 
the museum in 1876. 

A circumstance which greatly retarded the development of industrial 
education during these years was that the Government had not as yet 
evolved any comprehensive plan for such instruction nor decided 
upon the authorities that should be responsible for its carrying cut. 
Prior to 1861 authority in regard to educational matters was vested 
in the ministry of education. In that year was created a ministry 
of commerce, and as one of its duties was stated to be ‘* cooperation 
in the creation and regulation of fealschulen, industrial and nautical 
schools, and polytechnic institutions,” the new department claimed and 
secured coordinate influences in the direction of industrial education. 

In 1872 the Imperial Council (Lechsrath) placed to the credit of 
each of these departments a yearly sum of 80,000 florins, to be 
applied to the development of industrial education. In order to pre- 
vent a conflict of authority a division of industrial schools was made 
between the two ministries. To the ministry of commerce were 
assigned schools teaching a distinct trade or branch of work and 
weaving schools, in so far as they were not integral parts of other 
institutions, for general instruction. To the ministry of education 
were given all general science or industrial schools, continuation 
schools, or those supplementing the work of the ordinary public 
schools, and intermediate industrial schools (gewerbliche Mittelschutlen), 
such as those preparing building contractors, foremen, machinists, 
etc. Under this class were included all schools teaching a number of 
different trades. The result of this division of the field has been the 
development of two systems of industrial schools. To a consid- 
erable extent a rivalry existed between the two ministries, and it is 
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reported that in spite of the loss of efficiency coming from division, 
this rivalry resulted in more action being taken than would otherwise 
have been the case. 

The chief care of the ministry of commerce was the development 
of the special trade schools (Fuchschulen). The guiding principle 
here adopted was that the schools should give as practical instruction 
as possible, and that the programme of each school should correspond 
to the industrial requirements of the locality in which it was located. 
In the selection of localities for the creation of trade schools the choice 
was made of those in which there existed a trade or industry suscep- 
tible of being aided by the provision of trade instruction, or in which 
conditions were favorable for the development of a new or the resusci- 
tation of an old industry. The expenses of creating and supporting 
schools fell primarily upon the local authorities, the ministry of 
commerce cooperating through the grant of yearly subsidies. The 
latter also assumed the task of training or supplying proper teachers. 

The ministry of commerce especially strove to have created in 
each province one or more schools that should be model institutions 
(Musterstatten), in order that private and local authorities might have 
a guide and stimulus in their action. The ministry also made exten- 
sive investigations of industrial education in the Empire and in foreign 
countries. As the result of these efforts the ministry of commerce 
had created, or cooperated in creating, up to 1881, 75 or more special 
trade schools, namely, 5 technical schools for lace work, 1 for faney 
embroidery, 26 for weaving, 25 for wood and stone work, 6 for glass 
and ceramic work, 1 for toy making, 1 for silver filagree work, 1 for 
firearms making, 1 for artistic locksmithing, 3 for iron and steel 
working, 2 for musicians, 1 for watch and clock making, 1 for shoe- 
making, and 1 for painting. 

During this same period the ministry of education was building 
up schools of a somewhat different character. Higher technical edu- 
cation, as has been said, had already received a considerable develop- 
ment, but attention was principally concentrated upon the creation 
of intermediate industrial schools (gewerbliche Mittelschulen). 'The 
first step in this direction was taken by the conversion of the imperial 
industrial drawing school at Vienna into a secondary industrial school 
for the building and machinery trades (Gewerbeschule fiir das Bau- und 
Maschinenfach). 

In 1873 three new industrial art schools of intermediate grade were 
established at Briinn, Czernowitz, and Bielitz, and the necessary funds 
for their maintenance provided by items in the regular budget of the 
ministry. The ministry also about this time began to devote greater 
attention to the matter of training teachers, the securing of proper 
school furnishings and materials for instruction, and the development 
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of improved methods of teaching drawing. Particular care was 
bestowed upon the application of art to industrial work. The incen- 
tive to this came from the fine showing made by the French in art 
objects at the Vienna Exposition of 1878. 

The year 1874 marked a turning point in the organization of these 
secondary industrial schools, since reforms were then inaugurated that 
have given to the modern system its present character. An official 
inquiry was instituted by the ministry of education in regard to indus- 
trial education in Austria and foreign countries. The report of this 
inquiry (9) recommended, among other things, that the industrial school 
system should seek to give instruction of a more specialized character, 
and that greater emphasis be placed on the practical features. Espe- 
cially was it suggested that a limited number of large model industrial 
institutions (grosse musterhaft ausgestattete Gewerbebildungsstiticn) be 
created at a few central points, so that they might serve as types for 
the organization of smaller schools. 

As the result of these recommendations an imperial decree was 
issued October 11, 1875, providing for the institution of State indus- 
trial schools. The motive for the founding of these institutions was 
stated to be as follows: The rapid development of industrial technics; 
the great increase in industrial educational institutions in other coun- 
tries; the prominence assumed by the national sciences in consequence 
of the increasing use of machinery; the ascendency of the system of 
large production over small production; the competition of countries 
which enjoyed a better developed system of industrial education; the 
complaint that Austrian manufacturers had to go abroad for technical 
experts of a medium grade, and that the Austrian must go to foreign 
institutions for such instruction. 

These State institutions, which were duly created in the following 
year, were organized upon a thoroughly systematic basis. The exist- 
ing secondary industrial schools were defectively constituted in respect 
to the requirements of admission and the classification of students. 
Students having received the most diverse preparation in other insti- 
tutions were placed on the same basis, no distinction being made 
between those who had and those who had not had practical experi- 
ence in a trade. This system of mixing the students in the same 
courses and classes was abolished, and two classes of students were 
created according to the previous training that they had had and their 
intended vocation. The schools themselyes were divided into the two 
classes—those for foremen ( Werkmeisterschulen) and higher industrial 
schools (Adhere Gewerbeschulen). The plan then adopted remains 
practically unchanged at the present time, and is described in detail 
under the head of Schools for Important Groups of Trades. F 
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Immediately on the definite formulation of this scheme, or in 1876, 
the ministry of education began the construction of schools after the 
pattern determined upon. Such schools (Staatsgewerbeschulen) were 
opened at Prague, Reichenberg, Salzburg, and Griitz. The school at 
Prague was for the building and machinery trades; that at Richen- 
berg for building, machinery, and chemical trades; and at Salzburg 
and Gritz for the building and ornamental trades. .The Reichenberg 
school was to be regarded as both a higher industrial and a foremen’s 
school, while the others belonged to the latter category only. To 
anticipate somewhat, it may be said that additional schools have since 
been created, so that on January 1, 1900, there were 18 State indus- 
trial schools, of which 9 were higher industrial schools with various 
branches and foremen’s schools attached, and 9 foremen’s schools only. 
Each of these schools also had annexed to it an industrial continuation 
school which was intended to serve as a model for independent institu- 
tions to be created later on. 

These State industrial schools proved to be remarkably vigorous 
and successful institutions. - By means of a single supervisory office 
and the employment of expert school inspectors the ministry of edu- 
cation was enabled to obtain an exact insight into the workings, condi- 
tions, shortcomings, and merits of these newly organized educational 
institutions. In this way the methods of instruction, the working 
materials, and the teaching personnel were subjected to constant 
improvement. ; 

The ministry of education did not, however, limit its activities to 
this one direction. Among the other work during the decade—1870 
to 1880—may be mentioned the attention paid to the development of 
industrial art, the endowment of the Austrian Museum of Art and 
Industry, the reforming of the industrial art school at Vienna, the con- 
tinued improvement in the teaching of drawing in ail the schools, the 
creation of special drawing and modeling schools, and the development 
of the continuation or Sunday and evening schools for working arti- 
sans. During this period was also created the Imperial-Royal Tech- 
nological Industrial Museum, which was destined to serve as a central 
institution for the technical side of industry in the same manner as 
the existing Museum of Art and Industry did for the artistic side. 

In 1881 a new era in the history of industrial education was inaugu- 
rated. It was then that the schools were welded into one logical sys- 
tem such as exists at the present day. Developments since that date 
have been merely in the way of carrying on the plans then formu- 
lated. Prior to 1881, as has been stated, iudustrial education was 
intrusted partly to the ministry of education and partly to the ministry 
of commerce. This division of authority became increasingly detri- 
mental to progress as the importance of the work became greater. 
Until unity of administration was obtained, a harmonious system could 
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not be created. Accordingly in 1881 a law was passed which provided 
that ‘‘ beginning with the year 1882 the appropriations for the entire 
industrial educational system should be placed to the credit of the min- 
istry of education, and should be managed by it with the cooperation 
of the ministry of commerce.” 

Immediately after the passage of this law the ministry of education 
organized a system for the supervision and administration of indus- 
trial schools, which has continued with little or no change to the pres- 
ent day. This system, briefly, is as follows: The entire system of 
industrial education in Austria is under the jurisdiction of the minis- 
try of education. The ministry of commerce has a consultative voice 
only. The provincial authorities act as intermediaries between the 
ministry of education and the particular schools, but all acts ernanate 
from or are subject to the approval of the ministry of education. In 
the performance of the duties in the field of industrial education the 
ministry is assisted by two bodies—the central commission on indus- 
trial education and the central inspection service for industrial educa- 
tion. The function of the central commission is to cooperate in an 
advisory way with the ministry in respect to matters pertaining to (1) 
proposed laws relating to industrial education and inspection, (2) the 
creation, transformation, consolidation, or abolition of industrial edu- 
cational institutions, and (8) the organization and management of 
exhibitions of industrial educational institutions. The central com- 
mittee also has the initiative in all didactic and administrative mat- 
ters so far as they relate to industrial education. The members are 
chosen for five years, one-half by the ministry of education and one- 
half by the ministry of commerce, and consist of persons whose 
accomplishments in the field of economics, technology, or art, or 
whose knowledge of industrial or educational matters in their districts 
are such as to make their advice of value. Membership is honorary, 
no compensation being given beyond a per diem for attendance upon 
meetings. In addition to the regular members, the ministry of com- 
merce delegates a special representative who has a vote in the proceed- 
ings. A chief of division of the ministry of commerce presides over 
the meetings. The administrative reporters (/eferenten) for industrial 
education in the ministry of education and the inspectors of industrial 
schools are also required to attend. The central committee may also 
in individual cases avail itself of the service of technical experts. 
The inspection service is organized according to the character of the 
institutions to be inspected, and not by territorial division. Provi- 
sion is made for the appointment of 5 inspectors for technical, 3 
inspectors for artistic, and 1 inspector for didactic-pedagogic affairs. 
The persons selected must be familiar with the actual needs of indus- 
try, as well as educational requirements. 

The ministry of education publishes a periodical entitled ‘* Central- 
blatt fir das gewerbliche Unterrichtswesen in Oesterreich,” the objects 
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of which are stated to be: To serve as a means of publishing all admin- 
istrative resolutions and orders relating to industrial education; to give 
an extended circulation to the more important matters contained in the 
session reports of the central committee; to make known the principles 
regarding industrial education which are approved by the Government 
and by the central commission, and to explain, as far as circumstances 
permit, the reasons for official orders. 


CLASSES OF INSTITUTIONS. 


The result of this constant reorganization of the schools and the 
centralization of administration and supervision that has been described 
has been to give to Austria an exceptionally logical system of indus- 
trial schools, and has made it possible to refer each school to a distinct 
class of institutions. Thus the ministry of education classified the 
industrial schools into the following groups: 

1. Central industrial educational institutions. 

2. Schools for important groups of trades. 

3. General handicraft schools. 

Schools for particular trades. 
Industrial continuation schools. 
General drawing schools. 


es 
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CENTRAL INDUSTRIAL EDUCATIONAL INSTITUTIONS. 


The institutions under this general group (yewerbliche Central-— 
anstalten) are, with one exception, the industrial art school of Prague, 
located in Vienna. Their function is the promotion of industrial edu- 
cation along particular lines or in some special way, and to serve as 
models for other schools in the Empire. A brief outline of each of 
these institutions will give an idea of their purpose and scope. 

The Austrian Museum of Art and Industry ( Oesterreichisches Mu- 
seum fiir Kunst und Industrie) at Vienna comprises (1) a museum of 
plaster casts, textile fabrics, laces, embroidery, ceramic objects, glass- 
ware, jewelry, enamel, metal work, etc., which are intended to serve 
as patterns and models in the cultivation of industrial art; (2) a 
workshop for making plaster casts of original works of art, orna- 
ments, etc., to be furnished to the industrial art, drawing, and other 
schools; and (8) an industrial art school founded in 1868, whose object 
is to supply skilled workers and teachers in the industrial arts. This 
school includes (1) a department for general work; (2) trade schools 
for architecture, painting, sculpture, and plastic art; (8) special work- 
shops for chasing, wood carving, ceramics.and enamel work, lace 
designing, etching, and artistic wood sawing and cutting; and (4) a 
chemical laboratory. 

The Technological Industrial Museum (Zechnologisches Gewerbe- 
Museum) at Vienna was founded in 1879 and consists of a school for 
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various trades, a testing and experiment station, and an industrial 
museum. The educational work of the institution comprises depart- 
ments for woodworking, for industrial chemistry, for the metal 
industry, and for electro-technics. This institution is deseribed in 
detail on pages 455 to 475. j 

The Educational and Experiment Station for the Graphic Industries 
(Graphische Lehr- und Versuchsanstalt) was founded in Vienna in 
1888. It is intended to encourage industrial art by teaching the most 
important methods of photographic reproduction and graphic work 
generally. It has four departments: (1) a school of photography and 
reproduction; (2) a school of printing and illustrating; (3) an experi- 
mental laboratory for photo chemistry; and (4) a museum for the 
graphic industries. 

The Educational and Experiment Station for the Leather Industry 
(Lehr-und Versuchsanstalt fiir Lederindustrie) at Vienna was founded 
in 1874 for the purpose of making scientific researches in the leather 
industry and the application of the results in practice. Its work con- 
sists of experimental tests and processes used in the leather industry 
with reference to their practical value and utility, the making of tests 
requested by the authorities, associations, and individuals, and the 
giving of advice and instruction to manufacturers and others engaged 
in the leather industry. There is also a course for young persons in 
which theoretical and practical instruction is given. 

The Trade School for Artistic Embroidery (4uchschule fiir Aunst- 
stickeret) at Vienna was founded in 1874, and gives instruction in all 
branches of embroidery work, special attention being directed toward 
the revival of ancient and the introduction of foreign styles of em- 
broidery and the cultivation of an artistie taste in embroidery work. 
The school has a five years’ course. Graduates of this school are eligi- 
ble as teachers in embroidery schools. A special course in restoring 
carpets and tapestry was recently introduced. 

The Central Lace-Making Course (Central-Spitzencurs) at Vienna 
was opened in 1879. It is intended to give a higher training to persons 
already skilled in lace making. The courses consist of lace sewing, lace 
making, and crocheting, and cover a period of ten months each. 

The Model Trade School for Basket Making (Jlusterwerkstitte fiir 
Korbjlechteret) at Vienna was founded in 1886. It is intended to edu- 
cate teachers for the basket-making schools and also to prepare the 
patterns and models used in such institutions. 

The Industrial Art School (Aunstgewerbe-Schule) at Prague, which 
was founded in 1888, is.intended to educate persons for industrial art 
work and to train teachers for industrial art and drawing schools. It 
comprises a general art school, trade and special schools of various 
kinds, a school for women, and Sunday and evening schools in industrial 
art. 
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The following statement shows the attendance at these institutions 
at the beginning of the school term, 1899-1900: 


AUSTRIAN MUSEUM FOR ART AND INDUSTRY, VIENNA. 

Pupils. 

ES: 101 
SS SO 25 
eDEE EAE TI AU TNES Ye 70 
Trade school for sculpture and plastic art ..............-.---- eels Ae 4 
DRE HET NIITCRRIN OC een eo. ise ee ee ae ee at 
iauerinre rc memmamccanyings of eee cco ode eee. Se 10 
MVorkshep tor ceramicsand enamel work - 20... 2 cseces os becedaececes ec caent 4 
WO PRINS Gh Toye d BY Bare [Steg Se ok ee 3 
Mimrishep womakhinige wood carving. | eso nee iow a diacm en oeeeeeees 3 
DENEE! 9- 56 284 2 AO A See 2 ee oe 231 

TECHNOLOGICAL INDUSTRIAL MUSEUM, VIENNA. 

{LY SSDEWS Fan(s OUR ROY Ben oCOCO A Oy 0.1 aM gn 50 
WepaTimens som MaushinCOeNIStly a... 2. gehen aww tee a cwecnssetoecas 54 
WepsmumMemtr tor metal LAMOSEN WT <2 a6 ese co Seo lace en Soe ee Sees eee 152 
Penamiment tomiclectrasteecnniceg 325k. Shs See swat wae So SE wc ctiaeices 417 
ime im aia) SUR An TICOUIOR hoi a ey rie win acs Seance ach aweee 415 
ROR ict Se ee a CES oo CVO ARE So aye NER te eS Ee 1, 088 


EDUCATIONAL AND EXPERIMENT STATION FOR THE GRAPHIC INDUSTRIES, VIENNA, 


peheel on photerapiy and reproduction... .2.. 2-7. 225255522 2e2h eh eesee 182 
School of printing and illustrating ee ees 2c Rose 3 has ee eee 
OULU 5s oaSea be SR alist, SE ee eee ae ee 150 


EDUCATIONAL AND EXPERIMENT STATION FOR THE LEATHER INDUSTRY, VIENNA. 


PrcOReuicalmand. pra ChiGaliCOUPse. S22 JJ sWckelc boss lacs se ce ee ect oes 7 
TRADE SCHOOL FOR ARTISTIC EMBROIDERY, VIENNA. 
Muar ae OOP UOD Cinema ae Sree lio Scam are a2 et arent < Binfs Deanery ini sae ee 57 
Morieomn esLOmiO CAL Nein) CAVCRLLY «canta wace-iele as > «rns cece eames meme 5 
UR ert sai een ete eee en et oN el A as pt ow smaeaw ono gua. aeeels 62 
CENTRAL LACE-MAKING COURSE, VIENNA. 

“(Oli Tar TE TetOS SS RT se 5 a cy Sa ce 6 
(Clsiinere Ti NGS Sone al eR ees Se ee a Se 10 
(Ceoniise. Int @ReO NON: 25 et carigee nas Mea ae ee Soe een See geese oe 6 

(OBIE, cs oe ee Se eee RE eee ree 22 
INDUSTRIAL ART SCHOOL, PRAGUE. 

Department for figure and ornamental drawing and painting ......---------- 67 
Department for figure and ornamental modeling.-...-.-.--- stra peice: ae 30 
SenoOmomoecorative aichibeClURG Pease. 2. 2---c0 22. - 2 ee eee eee ee 9 
School of ornamental modeling and embossing -...-.---.--------------+---- 6 

5 
oO 


School of decorative drawing and painting ........-------+---------+++++--- 
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Pupils 

iMevoletyol norail it Ahuaksune maeelll NWO —oae onc ascceT aos Sco osSe see se saoSsses5 4 
Mera clears claro le oles yy Cl cays reve aya ree eS ee 2 
Schooldot flower palntine 2255 a2 <2 ee eice Sere eee ae aes eee 8 
Sela molto textile rant sharre ce sv oes See ae eee cet tree rete 6 
Drawaneyand pattie schoo Udon ayy ONO Te ieee eee eee 38 
PAT HIS bICI CM DEOL SLY SCO OW LOT vyyiOlN0 C1 eset eee averse Pa eee eee 20 
Kyenime and Sunday courses tn imdustrialartee sso ce ee sa oe ee 116 
80) eee ee Re ater tas ee oe Apa a ee Ems SA aio DS silat 


Statistics of attendance at the Model Trade School for Basket Making 
were not available. 


SCHOOLS FOR IMPORTANT GROUPS OF TRADES. 


The instruction given in these institutions (Lachschulen fiir die 
gewerblichen Hauptgruppen), which are generally known as State 
industrial schools (Staats- Gewerbeschulen), is mostly of a higher char- 
acter than that given in the ordinary trade schools and covers a num- 
ber of trades and industries which have a common educational basis. 
They include schools of industrial art, for the building trades, for 
machinery construction, for the chemical industries, and for the tex- 
tile trades. They are located only in large centers where they are of 
special advantage to the local industries. While each school is under 
one management and has one general plan of instruction, it is really a 
combination of several industrial trade schools, that portion of the 
instruction being differentiated which relates to each particular trade 
or industry. 

The schools are of two grades—those known as the higher industrial 
schools (Adhere Gewerbeschulen) and schools for foremen ( Werkmeister- 
schulen). In half of the institutions both the higher industrial school 
and the school for foremen are included in the same institution, and in 
the larger cities the instruction in one institution covers several dis- 
tinct groups of industries. 

The schools for foremen ( Werkmeisterschulen) were created for the 
purpose of permitting workers in the building, metal, textile, chem- 
ical, and art industries, such as carpenters, masons, stonecutters, cab- 
inetmakers, machinists, tinsmiths, locksmiths, weavers, and employees 
in the chemical-technical works, to educate themselves in their respec- 
tive spheres in the shortest time possible, and thus fit themselves for 
the positions of foremen, master builders, draftsmen, ete. The gen- 
eral conditions of admission are that the candidates shall have com- 
pleted their regular public-school education. The pupils consist mostly 
of persons who have wholly or partly learned a trade and who wish to 
obtain such theoretical and technical knowledge as will fit them for 
higher-class work. Such instruction as is of a general educational 
character is here reduced to the smallest measure possible. According 
to local conditions the schools comprise several technical divisions for 
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building trades, metal working, textiles, and chemical work, as well as 
for small handicraft trades and artistic work. Each of these divisions 
comprises four semiannual courses. The two lower courses are so 
arranged that persons unable to attend the remaining courses can obtain 
sufficient training to fit themselves for such posts as overseers, stationary 
and locomotive engineers, firemen, etc. The courses for the building 
trades are given only in the winter terms so that students can work at 
their trades during the busy season. In order to make it easier for 
deserving persons to attend these courses scholarships are provided by 
the State and by local employers. In many respects this system of 
schools for foremen was copied after schools existing in Germany. 
The schools have workshops and laboratories. 

The higher industrial schools (héhere Gewerbeschulen) are entirely 
different in character from the schools for foremen. This difference 
is not only in the qualifications for entrance and the destination of 
students, but also in the methods of instruction. Their purpose is to 
furnish a grade of instruction coming immediately after that of the 
Realschule, Realgymnastum, or Gymnasium. Their programmes 
embrace four classes of one year each. The object of the training is 
to prepare persons for the higher technical and administrative positions 
in industrial establishments, and particularly in the building, machin- 
ery, and chemical trades. The positions specially in view are those of 
master builders and contractors, superintendents of mechanical and 
metallurgical works, machine shops and gas works, proprietors and 
directors of manufacturing establishments, heavy motive-power works, 
master mechanics in the railway service, superintendents of brew- 
eries, distilleries, etc., and generally those positions which require 
both administrative ability and technical knowledge as well as a gen- 
eral scientific and liberal education. 

These schools are organized into departments according to the subjects 
taught, viz, building trades, mechanical-technical, chemical-technical, 
and textile. The same school may include only one or several of these 
departments. The course of instruction in each case depends upon 
the particular object of the school. The general educational prepara- 
tory branches constitute the basis upon which the special trade educa- 
tion rests. As far as it is possible each pupil is trained for his own 
particular line of work. During the summer vacation the pupils are 
given opportunities.for practical work in building enterprises, work- 
shops, and factories. The schools have mechanical workshops and 
electrical and chemical laboratories. The teachers in both grades of 
the State industrial schools are partly graduates of the technical high 
schools, partly persons trained in industrial art, and partly persons 
qualified as teachers of intermediate schools. They are required to 
keep in close touch with their schools and the manufacturers of the 
vicinity, especially by doing work of practical value to the industries, 


449 REPORT OF THE COMMISSIONER OF LABOR. 


conducting special courses for manufacturers, etc. All of these schools 
have, in addition to the regular day courses, evening industrial con- 
tinuation schools or special evening drawing or industrial courses. 

On January 1, 1900, there were 18 State industrial schools in Aus- 
tria and 1 was in course of construction. In addition, there were 2 
group schools which were not maintained by the State. The following 
table shows the character and attendance of 18 of the State schools at 
the beginning of the school term 1899-1900: 

ATTENDANCE AT THE STATE INDUSTRIAL SCHOOLS AT THE BEGINNING OF THE SCHOOL 
TERM 1899-1900, BY COURSES. 


SCHOOLS FOR FORDEMEN. 


Courses. 

School for foremen at— «as Mechan-| Indus- Electro- 

ees ical-tech-| trial /Weavying.| Dyeing. tech- 

aeons nical, art. nical. 
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CLR COWIE eae nme sip eh ace cic hiss Sema eee cee. SoBe nel see ens are | NE cian esis x aah | ele ee emia ete ees 
CZOTMO MAZE ise caet Haines ie eeiieis Nae ane eee LAO tie ere iow atsltesrnin meine feweies ats ca eiaisll tal ciatestn terete el eee 
GYR. da et ina aire cles Sa Seats Cee DOT te eee ee BAP T. 2 pode wows ams a een nee ere 
SUMS TU Oke aa eete spicreia seareceieeneaieneris be ES AES Es 31 eee rene, Rees Te 
A CAMOCT ET etapa elm ict Dame enie ele eee ree Sk al netesane eee ace aacasel| 3ycteis ote tee ee enemas 
IRARCUIDITZ a nwaleeek ceismiassaoetecanae secs 40 0) ciciecss 3%e cine esate store staat cetlcle ie Sete 
Pilsen (Poh emsiam), se stoceha~ = eseaeeee 201 oP SAA ie aonnnes 2a) Aken o 8 Sas | ea oe 
PUGET /((GSTMAI) n> amas you inde wee pele 130 BOE eo ee Ih secs Seg Sere ae ice eee 
PVAQUCE - mn toe peste Oeeeone ae sodas Seer lil Oi) en ae iererere iarall ate mich arora toll eee 
SU SLOU OID CRO AOS me Saree Si eS Ber 158 BG sd iaceiSiorain oa spiate fe wie eye meatal eae ome are 
CALTDURE Tamar sence oe ee OC meee te DM Secs oes DEAT ac cacrs aes [ow mal ere siete | oe eee 
SUIS SU iaeeid sens See OME aE eee Rete Semone Poe sac Oe SR eee sar ree CNS 
Vienna (First district)........... wesjeriokalers SUNT cea a Seiya] eee arate ete as sce iaisie cess eee eee 
Waenman(Remih arson Cty seis scrcwien eeisscllemmmn neem PAR ener Ics, sere ein ete, 53 

| 
ALG RICY PR Iapen eee ore hic eon te a RA 1, 941 601 340 | 91 26 53 
1 
HIGHER INDUSTRIAL SCHOOLS. 
Courses. 
State industrial school at— Prepar- Building Mechan- Chemic- | : 
ator. inndes | ical-tech-| al-tech- | Textile. 
‘ Es nical. nical, 
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SCM) CONIA) Oe ahs caps cua ea cces Gane Oe 77 87 | Oh Gao Po deo we. 
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Of the 18 schools shown in the above table, 9 comprise both the 
higher industrial school and the school for foremen in the same insti- 
tution. The remaining 9 institutions are schools for foremen only. 
In addition to the attendance enumerated aboye, a considerable num- 
ber of persons attended special courses, continuation schools, and 
drawing halls connected with these institutions. Following is a state- 
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ment of the total attendance of the 18 institutions at the beginning of 
the winter term 1899-1900. 


Pupils. 

Regular day courses at the 9 higher industrial schools ............-.--...-- 9, O47 
Regular day courses at the 18 schools for foremen.................-.------- 2, 982 
oe Re | ea a Zoli 
prensa aay -Qoumdes at 1 SCHOOL... 22... sss. eases cece ces beane ee ncces 195 
Industrial continuation classes at 16 schools._.................. he areata 3, 219 
Commercial continuation classes at 2 schools ...............--.2----2------ 228 
ale PGES AE SSS 0c) | a re 207 
TEe SLUT DSO EME ATE es eR Leis ee \ 6: ee ea ce 867 
UDA CRSIGES SHAE (Cig os SE ae Sn Reg oe a a 11, 862 


The industrial schools which were not maintained by the State are 
the Higher Industrial School, at Hohenstadt, and the Lower Austrian 
Provincial Industrial School, at Vienna. 

During the year 1898 the ministry of education expended 1,448,000 
gulden ($587,888) for the maintenance of this class of schools. 


GENERAL HANDICRAFT SCHOOLS. 


While the schools for important groups of trades and for individual 
trades do not admit pupils until they have passed their fourteenth 
year of age, and are therefore inaccessible to persons who have to 
begin to earn a livelihood at that time, the general handicraft schools 
(allgemeine Handwerkerschulen) admit pupils at the age of 12 years, 
or before they have passed the compulsory school age. The trade 
schools educate the pupils for specific trades, but the handicraft 
schools; which are more in the nature of manual-training schools, give 
a thorough preparatory training for industrial work in general, 
especially such as will tend to supply the handicraft trades with a 
select class of young workingmen. In this way they offer to the sons 
of workingmen an opportunity to obtain a training in practical work, 
which they can not obtain in the ordinary public schools. The general 
handicraft schools therefore include, in a two or three years’ course, a 
continuation of the regular public-school education, combined with in- 
struction ina number of branches of work which is of practical value in 
industrial occupations. Instruction in drawing is specially emphasized, 
manual training is combined with theoretical work, and for this pur- 
pose modeling rooms and workshops are attached to the schools. The 
handicraft schools are not intended to replace apprenticeships, but 
only to constitute a good preparatory training therefor. Continua- 
tion schools and public drawing rooms are also attached to these handi- 
craft schools. The teaching personnel consists of thorough master 
workmen for the practical work and of regular graduated teachers for 
the public-school instruction. These schools have existed only about 
fifteen years and on account of their great expense are few in number. 

As these institutions are manual training rather than trade schools 
a detailed description is not given. In order to give a general idea of 
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the scope of the instruction, the following statement of the subjects 
taught and the hours devoted to each is shown: 


PROGRAMME OF INSTRUCTION AT A GENERAL HANDICRAFT SCHOOL AS PRESCRIBED 
BY THE MINISTERIAL ORDER OF MAY 5, 1896. 


Hours per week. 

Subjects taught. First Second Third 

year. year. year. 
TRIRVEC TO Room n maa deme e Cano ono san ao ae Oe Eea ee RecTeBAA SAREE Cra aCOes 1 fl Al eat eee 
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TRAYO IDI Bekele wal ANIVENK SS oie aoe Ho eg coKanoeNodoodmaT oABr eSdooeames senses 3 4 2 
Bookkeepin sy ang an Gustrrel Vay ce eeter-1- cate mslaici=i= elasa es eleniem a= eae) eae 2 2 
Free-hand drawing........--...- OE Se eed CERO Ee case RIS 6 2 4 
Geometry and geometrical and perspective drawing ..........--------- 6 4 2) 
AN CUS Ute Ae CAIN TIN Oteys te ce cite ec eierelers ciclove suteverata av orel = S)atei ay vereyatererstats cxlera/etate lec oPe il Meneses teeta 3 8 
Witoye ldbhnkee Sc an Ke pu aScic oo RAS OROEO EAT WARGPAOOREEoUEeacoUen Ose Tne: Tene ee nal liste corel aes 6 4 
Manual trai ro cra acai a ciate cicie oinrels aes moon ale ee amet ke ao eee ratne See ete St 6 4 14 
IPOTIMANGRTD Sotreweneclsieee eis cee oe aie jor ee eeaiaieie eRe a ee eR Oe iaten alee Ceres 2 QS 3 Sere area 
BUGLE Re Oe nee Aa oe aA arias Semen Ian Se OO RS TKO CARAheCEE Bode 34 43 41 


The following table shows the attendance at each of the handicraft 
schools at the beginning of the winter term 1599-1900: 


ATTENDANCE AT THE GENERAL HANDICRAFT SCHOOLS, WINTER TERM, 1899-1900. 


, ¥ Hendi- | Open | Continu- 
Loeation of school. eraft | drawing} ation Total. 

school. | hall. | school. 
DoD NAGZ seapwis eppavetvrais Initvs tare inte ere'a, vw abel Omer siesesle aahnisia ote alatelenin satel 5am: 107 20 219 846 
ela sem ifin tases a tesrt-toec me erecietararcteiet eyesisveieita Sere) ee cise stares 55 42 168 265 
DANS Bais satis cle tr 'w wid cisieicic ats Sahin w ois seramemieee see eee Siem se eisian eile 46 10 22 73 
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SHES UMN ae voter ae afte a= hclel fey =ieis) =i cieralerejcti as Sielal etisalat te aero eee 98 10 188 296 
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TRUTH GUND CLONA  elatecaynle late 'aiciele a stuteisiaeicta ey siare rchthu nein tater cam oO eI 74 20 320 414 

{ | 
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During the year 1898 the ministry of education expended 94,000 
gulden ($38,164) for the support of these handicraft schools. 

Of the 11 State handicraft schools enumerated above 5 are com- 
munal schools receiving State subsidies, and are located at Jung- 
Bunizlau, Kolin, Kuttenberg, Leitomischl, and Wolin. 


SCHOOLS FOR PARTICULAR TRADES. 


These schools (Lachschulen fiir einzelne gewerbliche Zweige) are 
intended to promote important individual trades, and are therefore 
located not only in the larger industrial centers but also in smaller 
communities where certain individua] trades have attained some 
importance. ‘This applies specially in the case of Weaving, glass and 
ceramic industries, and stone and metal working. Another important 
object of these schools is to revive and improve home or cottage 
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industries, which are still carried on to a considerable extent in many 
localities in Austria, but in which, owing to the crude and primitive 
methods of production, the persons engaged had been unable to earn 
more than a scant livelihood. It is intended that these schools should 
teach such workers the best methods of production in accordance with 
the spirit of modern times and with modern appliances. 

The schools differ greatly in the scope of their work as well as in their 
attendance, the latter ranging from six pupils with one teacher to 
several hundred pupils with a dozen or more teachers in one school. 
A distinguishing mark of all these schools is the great prominence 
which is givento drawing. The length of the course of training varies, 
extending in some cases to four years. 

In most schools pupils, in order to be admitted, are required to have 
completed their regular common-school education and to have passed 
the age of 14 years. The certificates of graduation in many of these 
trade schools take the place of the handicraft certificates (Befahigungs- 
nachweis) required by the industrial code, and entitle the holder to 
the independent practice of his trade. The institutions which can 
issue such certificates are specially designated by official orders of the 
ministry of education with the approval of the ministry of commerce. 

The teaching personnel of these schools consists partly of instruct- 
ors trained in pedagogy and partly of experts in technical or artistic 
work. The management is usually intrusted to persons who have 
received a high-school education, these persons being in many cases 
architects or mechanical engineers. For the industrial art branches 
teachers are usually selected who have been educated in the industrial 
art school of the museum at Vienna. Aside from the actual teach- 
ers, all trade schools have for the practical training, especially for 
instruction in the workshops, master workmen who were specially 
trained as superintendents or foremen in large manufacturing estab- 
lishments. To the last-mentioned class of instructors usually belongs 
the difficult task of giving to the pupils a training which is to replace 
apprenticeship. 

The trade schools for particular industries may be grouped as fol- 
lows: (1) schools for lace work and embroidery; (2) schools for weay- 
ing, knitting, ete.; (8) schools for wood, iron, and stone work; (4) 
schools for earthenware and glassware; (5) schools for metal working; 
and (6) schools for various other trades. 

In 1899, according to an official report published by the Austrian 
ministry of education, there were 96 State trade schools and 62 private 
and State-subsidized schools in Austria. In 1898 the ministry of 
education expended 1,004,000 gulden ($407,624) for schools of this 
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character. The following table shows the attendance at each of the 
96 State trade schools at the beginning of the school term 1899-1900: 


ATTENDANCE AT STATE SCHOOLS FOR PARTICULAR TRADES, 1899-1900. 


Day trade courses. 


: Contin-| Other 
Character of school and locality. Regular| Special| Total bch sa ODER aS Total. 
pupils. | pupils. | pupils. ; 
SCHOOLS FOR LACE WORK AND EMBROIDERY. 
Lace work: 
CLAP AYO WEUELO erarelniatnte =:<is alain esa velelaieaietae stole aivarets 33 8 rh ih eee lel br ee ae, 41 
SI ROSE BOE OS Sh AOS DC SANE Aactanne AAR ES SoHE 24 3 | 27 ||. sexes chieanla oes 27 
Dol-Otlica 82 16 ht meee nerd Meaecueoo 98 
PGEG N= se sincteajs Seca since esis oseeleew cielo ose 48 1 yA EE ee (Pes Reo 49 
Gossengrtiin 6 8 441 o can cones eee 14 
NG ees oe Sato es Sac enemas sase soe 62 3 | 69 We eewes se 102 167 
SO lee e rc tee en cacik cited alaicigsis'cin Saar oe BT Oe Bbl Beraoe so ocehrse 33 
Luserna 46 7 3 caer eee ee 53 
PROGR ZZ Oma eiectcoscicisies scterei= als ofarstes slate eeaale GD cae eee 65 \-cesseatohssameneen 65 
FeROWeta eee See oe Seen coer Seal me amc cece DAN ete BA sea ies Ieee Geeks 24 
MUMBO Or tates ott esac acciaiore seieie Wisveliaatelern claire Sue 42 4 | We eres |S Semis 46 
Embroidery: 
MOTO ie a ae ielate ee Se ci= (oS be aes ers eee tae PO Werk wee osies ng egesaona esse a58 16 
MRR ULL Tots wiatets oc i= aciteiars eta Sain ope eee mee a lehepead 18 4 22) |e emigre Sele eae 22 
Lace work and embroidery: Laibach .......... 49 8 Diulasesseesk 356 93 
MOUS Asie tetas osm soe tins suk nde ced ateee seer 548 62 | GLO ns ee Seee 188 748 
SCHOOLS FOR WEAVING, KNITTING, ETC. 
Weaving: 
PS OTAAAS CRMs sae olaie rmrolebaiatemicinier acer cioe inn aisle esis 17 zi 3 
Mramikstad to. Sec atiececc scene ak menseaeass sess Oh ea a 15 
Freudenthal 14 2 27 
Pfasla chi cn c-t asac Soe ciaieietaeres 3 
Hohenelbe . SO aie wanbiteae 85 
PRU OL CHAT eos etete ale ivialsue eit ciara eile lore crate a0 eee Stee 20 
TAP CT AOL Ae tek ese waa ot eee aetaetens PM | eS esate 58 
BR OUTOTMNOL © Becca tated enn eee eee eee eae LO aievarrae smere 87 
RGU MSN OM caters aetna s Sareea tok wares 29 t 30 
MS ORONRNGZ emote ins ciciare 1 ne Gi eT Si ete Shccke 52 
INICIO G« ciae syaiciere geminata cee ale Saneaenasets 3 id 62 
EN GUND IS UDLUZ tem astnteiioas = wae Reto eects ere 6 DR as Ae ee 13 
IMGUTIES CIN OUMD <i, cicicisieis oid <inie "viene ela efaetar tetas Tie SOR 23 
PP LOSSINU Ze rec sionisties ne Se set cles eee 9 9 57 
Reichenau a. d. Kn 7 i 14 
GVOTCI GMD CLO = te cits mci sinyela:s ine oioa ane eyo ee 39 8 117 
WROCTNGEE, So Soolias aclenis oaeeansewion OS ii eeraraeene 58 
EUG MRC TCU sate cies as mciasias ais eres 14 a 62 
PERT TUNUNG UT Oe esc nes nin the mas cies Sylow rore cise sence sien 17 if 74 
CUA CREND OUI rec ehrehae: Aeiciclemia ne laveieiale-ta.n are aca 26 11 183 
CO One een sola e alt se shsinieeliciafe wee clase 42 1 : 66 
PTC DISET acer at het tare eiciwis tw eta oie sare aia Lh a aee os he Bi leuce aes 39 44 
ips LaCie eee sea re ae ee ee eee er Mal ote i I RR kes See 27 
icin all oe) Bohs Age i care pO PeseL CUS aMOEDGr Oo US ihenss estes 18 16 17; 51 
WAS CONE Sci cbtsediecer erinc sncecienthaecmaas 22 9 OL eo one 96 127 
Wid densohwrent eat sence cine am anemia QB estates 28 Bullen 31 
NAGLE tie x ceieatcraeisloteren'e See iets ease et Dea bcecmener 23 29 17 69 
Knitting: 
SCOOMMMGCY. Cadccerchass sm aw wieeeetnac accent 20 7 Pe 16 62 105 
Strakonitz Oi eeerecs he eteeoh crea cane ee 9 
Weaving and knittimge: Asch’... 2... ...kc cece DON mee eee ae 26 80 jae 106 
PRO RTIMLOS 2s Vor COME as n. serersntte sivas oie toe ates einieia 30 6 36 DOD seen cea 291 
NOCHE es ee eter air a Ree mE. Sree 639 59 698 738 569 2, 005 
SCHOOLS FOR WOOD, IRON, AND STONE WORK, 
Woodwork: 
ATCO ..-2sadaeneena 11 2 13 15 84 112 
ROTO UCICMENSUCIU «oman vin eis ciemm slosiemeieiee nae DOW ae. teers 53 92) reeeae 145 
InfOvAs (ean Aang AG Oras onoge Ac 3 4 47 101 23 171 
(Clan Wenn cba sagen ocunoose 79 2 81 219 81 381 
Cortina d’ Ampezzo 3 9 39 52 95 186 
RGD OPIS C Cia tecrapascision eielaisie ie Sas <= naiele wi cieottoee 44 4 48 48 18 114 
GOTL SOD OCI ae ies ars sate sone crem iene oar Sone 83 if Haat aye Sli tiae See 3. 
GNU 958 con Bb cesaqnanane dasoR nose sas ConASr 40 2 43 BS nore 96 
Te MNeibeW oa Soa etn CSS AROor eS OCS eee eae 51 11 62} 7 61 108 231 
PT UMS tA bree atts resisters storcisicisieecie ns ciateie 29 9 SO" eae ees 30 68 
ACUERDO LUD Or reerebre teas tele eats cieisistacctcje scistccies | BB uk eee 58 4 eens 79 
KOO ER: tense ere sae te iets Beles ie Siafoisacersiercisieis BS isceseeee De Se ea Ste ees 53 
IGN I gSbere nace. sesmetr asec om aatcs ele ae 29 2 31 63 48 142 
LUE boy Rely BeAonyacosbooboodoco noun SOG ORBCOR EOS 75 8 83 aca eey 45 128 
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ATTENDANCE AT STATE SCHOOLS FOR PARTICULAR TRADES, 1899-1900—Concluded. 


Day trade courses. Conti 
ontin- ; 
5) 0 se P ality ; Other 
Character of school and locality. Regular| Special | Total | U22°D | courses,| Total. 
pupils. | pupils. | pupils. eS. 
SCHOOLS FOR WOOD, IRON, AND STONE WORK— 
concluded. 
Woodwerk—Concluded. 
PRU UET OR eee Sle re diene is ac eidsee sue secs 22 1 23 WTO hin pie cee 93 
Tachau ie .aaeeeee ee iW Ee sathogeel (es See 14 
Villach.... 56 17 (Ca Meee ae 133 206 
Wal. Meseritsch Masses coe 75 93 88 256 
Wallern ND eet aie \ ct eee 71 113 
= vio ie (Ske ee 1 ee ee 31 51 
RERUN eer cataege ee loccheskoet ee Zi 00a ee eee OD Weise ard eps oe 
Basket making: | en 
SSIS NE Uy ese Bi copy ae 14 9 23 23 
UE SN ES ao ee ae ee | 9 3 12 12 
oe ee ee eaten ota ee aan access PON ee mance 19 19 
AY SE ae Se ee a a) a a 
Stonework: | ”) @ () (*) 
Ge PER hs SUR el rR ie Canal eg ee 64 16 | BON samen ceee 89 169 

pd ES ee ee eee ee re ee 19 et BO Mee. ee pea cspeme ne 26 
Wood and iron work: Bruck a.d. Mur...... weeny BR. ote ioe 40 42 49 131 
Wood and stone work: Trent ....... 20.2.2 eco. | 9 6 | 15 Oe Di = ik 57 

EES 2 ea Sg oy SC oa eR Ce ge 1,130 1i4 1, 244 972 993 38, 209 
SCHOOLS FOR EARTHENWARE AND GLASSWORK.| | 1 . 
Earthenware: 
SES CLOT Tt Re eee ee eS Se ag 41 5 46 33 30 109 
eee emsd Olen. .- are eee ee 19 3 OS We cums lee aokee we 22 
RL es ene De ae nee eee eee 54 6 60 128 5 193 
DIO Nee ie Be achiaeen pile paws k amine eSuR 50 6 | 56 112 22, 190 
Glasswork: | 
Haida ee Sas EN te wees i cate es 31 5 36 OD) Ni steps 195 
SETS OI 2751s) ee ee ee 18 9 27 88 74, 189 
| nal 
VEE ores oh AEE, = te 213 34 247 520 131 898 
SCHOOLS FOR METAL WORK. | b F 
Machine construction: 
Reetamerainttic. seo Seca cis sam veieinine So, Nee Si Wetermat aes | 87 91 27 205 
LNG TCU AT Rg Oe oe at De oo ee | jel eee tea | Miata setenv tas eee 76 
LPR EST SR oe 2a Rh ee eee ree ral eines are | BEN cea eee 32 9 
Housesmithing: 
PREC OMG ee nia aic' a melas om es Sine eaiaes pmeie mais 69 1 TOD oem cian ee pees 70 
NGL) Nel be is ee ee ee 62 1 GB titiesetineltimeneeeee 63 
Iron and steel work: 
LIME OTS CEs ost Rone =O ee OG eee ese 18 ar Ag BEA Ese ke. 56 
RCO Gr ot oe hee tens we 61 1 Bees cat ce tale Rbak aoters 62 
Firearms making: Ferlach 25 ah LD NV nc nsore Bd eis hea is 27 
Rough-iron work: Sulkowice..........--.------ 22 3 225) |S Na ee (Pee ies ae 25 
JU USUCRI Une eG bd 0 Ue ee re 17 2 19 98 20 137 
Pere Sere ae oc ee ye ca sake ssceesla sa 495 11 506 226 79 811 
MISCELLANEOUS SCHOOLS. t ; z 
Musical-instrument making: 
NORM ee eye ete eae = Sele mrp ae fen (epee tavaia eee = 179 105 gid tl | See rae te ace anys 284 
SUES GRE 9) 21700 0 is Bil Se ee Sar RN a ee 276 69 te ms (Pee aA SS [ry oe Re 345 
Artistic brazing, engraving, and bronze work: 

PEEUISR ONIN rao n Soe cdl a piicle Scie Ziees wiv a law cane wares 56 2 58 196 38 291 
Drawing and modeling: St. Ulrich ......-..-..- 20 4 24 12 97 133 
Precious-stone grinding and setting: Turnau... 25 6 Gillvils scomPatiee t= 27 58 
Watch and clock making: Karlstein...........- 30 3 BO) etna =e male 33 

TRON Mele nhc. thon ae Be DUPE SOR Oe ae ae Ones 586 189 775 208 161 1, 144 
RECAPITULATION. . < 
Schools for lace work and embroidery.....-...-- 548 62 (OKs | eee eee 138 748 
Schools for weaving, knitting, etc ...........-.- 639 59 698 738 569 2, 005 
Schools for wood, iron, and stone work.......-- LL Bo 114 1, 244 972 993 3, 209 
Schools for earthenware and glasswork ........ 213 34 247 520 131 898 
SCHOOIS LOD MELAD WORKS faa c'e(d onare amicinin's nie reat 495 11 506 226 79 811 
NE SGellAM COMEISCDOOIS : « oi «cies icle'aisecicieiniewaiate's sc. 586 189 775 208 161 1,144 
ARO HA Lee sere, mi avaiatate oro eiciaie n)= (ere wiclotens2etels,eftras 8, 611 469 4, 080 2, 664 2,071 8, 815 


a Not reported. 
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Following is a list of the places in which are located the 62 private 
and State-subsidized trade schools in Austria for which no statistics of 
attendance could be obtained: 


PRIVATE AND STATE-SUBSIDIZED TRADE SCHOOLS. 


Lace work: Drosau, Gottesgab, Heinrichsgriin, and Wamberg, in Bohemia; Kan- 
ezuga and Zakopana, in Galicia; Prettau, in Pel 

Embroidery: Cracow and Mak6éw, in Galicia. 

Weaving: Gliniany, Gorlice, Korezyna, Koséw, Krossno, Lancut, Rakzawa, Rych- 
wald, and Wilamowice, in Galicia. 

Woodwork: Bleiberg and Malburgeth, in Carinthia; Kalwarya and Stanislau, in 
Galicia; Wal. Meseritsch, in Moravia. 

Basket making: Kénigsaal, Rothwasser, Senftenberg, Silber-Bergstadt, and Wolin, 
in Bohemia; Rattendorf and Steinfeld, in Carinthia; Czerwona Wola, Dzuréw, 
Rudki, Skolyszyn, Stryharice, Wojslaw, and Zator, in Galicia; Zwettel, in Lower 
Austria; Neustadtl, Roznau, Wisowitz, and Wsetin, in Moravia; Hillersdorf, in 
Silesia; Denno, Male, and Proveis, in Tyrol. 

Stonework: Friedeberg and Saubsdorf, in Silesia. 

Wagon making: Grybow and Grzymalow, in Galicia. 

Wagon making and joining: Kamionka Strzumilowa, in Galicia. 

Earthenware: Kolomea, Poreba Zegota, and Touste, in Galicia. 

Shoemaking: Alt-Sandec, Uhnéw, and Witkowo, in Galicia. 

Music: Petschau and Pressnitz, in Bohemia. 

Rope making: Radymno, in Galicia. 

Tron and steel work: Waidhofen a. d. Ipbs, in Lower Austria. 

Trade drawing: Aussee, in Styria. 


INDUSTRIAL CONTINUATION SCHOOLS. 


These schools (yewerbliche Fortbildungsschulen) are intended to give 
to the great mass of working people who are already engaged in gain- 
ful occupations, and therefore have not the time to attend As chee 
an opportunity to extend and to increase the knowledge necessary for 
their occupations by giving theoretical instruction in the evenings and 
on Sundays. With Peoard to their purposes they may be div aa into 
general industrial continuation schools (allgemeine gewerbliche Fort- 
a aoe trade continuation schools (fachliche Fortbildungs- 
schulen), and continuation schools for girls. 

The general industrial continuation schools are conducted by virtue 
of a decree of the ministry of education, dated February 24, 1883. 
They are maintained by employers of labor in their respective locali- 
ties and are subsidized, as a rule, by the State to the extent of one- 
third of their annual expenditures. The State, through the ministry 
of education, further encourages these schools by maintaining modet 
continuation schools in connection with the State industrial institu- 
tions, by supplying educational material, and by training teachers for 
these schools by means of special vacation courses at the State indus- 
trial institutions. ; 

The attendance at these industrial continuation schools is not usually 
compulsory, but the industrial code of Austria requires employers to 
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allow employees under 18 years of age the necessary time for attend- 
ance at these schools. The instruction generally covers about sever 
months each year, beginning in the fall and ending in the spring. 
The branches taught are elementary and technical drawing, business. 
forms, industrial mathematics, and bookkeeping. 

The trade continuation schools (fuchliche Fortbildungsschulen) ave: 
intended for individual trades or groups of similar trades. In these: 
schools the instruction is much more specialized than in the preceding 
class, special attention being given to the needs of particular trades: 
and industries. Among these schools may be considered the trade: 
continuation courses maintained in connection with the trade schools 
for particular industries. The schools offer to persons following 
particular trades, but unable to attend the day schools, opportunities: 
to continue their particular technical training on Sundays and even- 
ings. In Vienna there are many of these trade continuation schools 
maintained by the trade guilds and subsidized by the State. The: 
instruction given in these schools covers a two to three years’ course 
of about ten hours per week, and comprises theoretical as well as 
industrial training. 

In addition to the above-mentioned industrial continuation schools: 
there are also in a number of cities industrial continuation schools for 
gitls. Their object is to educate girls who wish to be trained in indus- 
trial or commercial pursuits. They are usually created by private 
employers and subsidized by the State. 

Complete statistics of attendance at industrial continuation schools. 
were not available. The attendance at continuation schoois conducted 
in connection with the State industrial schools, the general handicraft. 
schools, and the State schools for particular trades, is shown in con- 
nection with the general description of these institutions. Following 
is a recapitulation of the attendance at these continuation schools at 
the beginning of the school term 1899-1900: 


ATTENDANCE AT INDUSTRIAL CONTINUATION SCHOOLS CONDUCTED IN CONNECTION 
WITH OTHER INSTITUTIONS, 1899-1900. 


Class of school. Schools. | Pupils. 


| = 
SiiniVe THEOTS Tea ROMO OIRT. ach carat eo ontn ont} ADOoe ABTA DOU TEAR eOC OMS Cnt tO aoeoae 16 &, 219 
JELAING TIO EIT SEINCONS: 5 a. BA SE RBA de tan tna sd CCU ne be CS nenOsOs Ce Sor ce ee nee aera ac i ils eee 


Vi @ELWAMLONE? SLO! YO OIRE So conte dbo Dea ECE C Ane Ta CPE Se SEE ee OEE ae ED oE ECD E OOS CO ASS o piers 


Schools for wood and stone work.......-..25-------2.-++-- BESSON EO ORY circa 15 984. 
Sehoold tor cartnemware and Slass WORK ss cee ec eee ae eee scare cme sc se wi enieielssinic= -5 520 
Sa OOS Ode BITES UNION eee Re wre Gere cae ee aa atare 2.2 Sia Glvieinie diaiy sisiSs)aa'e oc a.a'eb asters pio.el sree 3 226 
School for brazing, engraving, and braze WOrk ......2..2.--scereecersescerersceeee 1 196 

FOOL ais sii n DOUG OSSD CAG ESE NOR OS ECA ESS CHESS OT REE BE COCOA ee trees 65 Tg ties 


‘In addition to these there were in 1899 about 650 industrial contin- 
uation schools in the Austrian Empire which were not attached to other 
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technical schools. Their total attendance was estimated to be about 
100,000. On pages 548 to 560 are given a description and statistics of 
the industrial continuation schools in the city of Vienna. 


GENERAL DRAWING SCHOOLS. 


Besides the various trade and technical schools above mentioned 
there are schools for drawing and modeling (Zeichen- und Modelier- 
schulen) which offer to all persons, regardless of occupation, opportu- 
nities for perfecting themselves in drawing and modeling. These 
schools do not possess a special trade or technical character. Some 
are connected with museums or other educational institutions, while 
others are conducted independently. Of the latter, three in Vienna 
and one in Briinn are subsidized by the State. The total attendance 
of these four schools at the beginning of the school term 1899-1900 
was 262 persons. 


To recapitulate, the total attendance at the State industrial educa- 
tional institutions of Austria, excluding continuation schools, was as 
follows at the beginning of the school term 1899-1900: 


ATTENDANCE AT STATE INDUSTRIAL EDUCATIONAL INSTITUTIONS, 1899-1900. 


Class of school. Schools. | Pupils, 
Central industrial educationall Institutions. <.....5 6 <camnsaacuwereais pe Glenceclcceeenucicis oo va 1, 871 
Schools fordimportantieroupsot tradests. jo ceca gee cele aeetan ae eee ene eee eee 18 | 11, 862 
Generali han di GreanuiSGHOOls’ «ae cpcccscinie cre peraimmiminiele «toenini sare aislereine: dota nigelare state aera 11 | 3, 046 
Schools for particular trades. . n-ne re eee denenes eee acti meters Secs eae 96 @8, 815 
Geme Tall Ata pin SCO Ol Siter iareserae teres oe va cacia\ =) nie clam cna ores otobe rave wiace oleic eel eiclevc tune cies Gare 4 262 
POLL cicpeape eee ee LS STS mt Se eS I 136 25, 856 


aNot including 1 school not reported. 


The total amount expended by the State in 1900 for industrial edu- 
cational institutions, including the subsidized museums and commercial 
schools, was 8,222,000 crowns ($1,669,066). 

The following table, compiled from statistics contained in a work 
entitled ‘‘ Die Entwicklung des gewerblichen Unterrichtswesens in Oecster- 
reich,” by Baron Rudolph von Klimburg, an officer of the Austrian 
Government, shows the development of State and other institutions 
for trade and technical education in Austria from 1877 to 1895: 
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TRADE AND TECHNICAL INSTITUTIONS, AND ATTENDANCE AT THE CLOSE OF EACH 
SCHOOL TERM, 1877 TO 1895. 


Institutions. | Attendance. 
— -_ | | 
E | ] | . | iq (ay Ta 
Schools Role Contin- Schools 3 Contin- 
Year fori | cine gg | uation Teach- | for im- ese ety uation 
* | portant: S a ers. |portant ait bis. Simic f 
groups | on yee ~ Total. eroups ern’ i draw- Total. 
o | : of be! a in 
trades. | trades. | chools. trades. a trades. Lamoeld 
$ | | | c 
‘ eee Oe a | (a) [016,905 | 17,617 
jy eee 73 | i73 256 | 1,108 GSS Newtednss = (a)  |b22, 866 23, 854 
Oy 75 | 195. 280 | 1,210 pe. ee ee (4) — |028, 857 29, 424 
ee ee, 78 | 207 295 | 1, 247 ke | ee (@) 026, 295 27,173 
p7 aa 80 ie 227 317 hi, 495 5 (4)  |b28, 227 29, 266 
Tig Smee 1s |~ 216] 345) 1,516 31, 754 
a 92 | 302 410 | 1,980 | 36,154 
2 | aes ee 106 320 443 | 2,253 42, 678 
G2) ee ee 110 H 348 c492 | 2,547 45,773 
19 Piece cere, 117 |} 378 514 | 2,868 50, 973 
ee See | 117 } 412 549 | 3,184 55, 531 
A itn Rae | 120 439 580 3, 450 57, 941 
21 | 6 118 474 619 | 3,754 ~ 63, 439 
23 8 129 483 643 | 4,060 67, 707 
19} 8 139 536 702 | 4,416 73, 463 
20 | 8 145 578 751 4, 802 €79, 834 
20 | 8 147 631 806 5,176 84, 587 
20 10 154 | 661 845 | 5,490 c87, 601 
20 | ll 152 | 708 |}. 891 | 5, 875 92, 640 


a@Included in continuation and drawing schools. 
bIncluding schools for particular trades. 
ce This total does not agree with the sum of the items; the figures given, however, are according to 
the original. 
The table following, obtained from the same source, shows the 
expenditures of the Austrian ministry of education for industrial 


education each year from 1892 to 1898: 


~~ 


EXPENDITURES OF THE MINISTRY OF EDUCATION FOR INDUSTRIAL EDUCATION IN 
AUSTRIA, 1892 TO 1898. 


Original figures were given in thousands of gulden.] 
S if g 4 


{ 


Expenditures. 
: Schools for! , Industrial 
Year F : | General |/Schools for} (. 4: 
important | handicraft | particular Ce aa Other. Total. 
groups of schools trades tion 
trades. oy a fh schools. 
zt ‘ 4 
$384, 076 $30,450 | $304, 094 $63, 742 $118, 274 $895, 636 
414, 526 30, 044 317, 898 70, 644 116, 928 950, 040 
425, 894 32, 886 334, 544 78, 764 122, 206 994, 294 
469, 742 34, 104 304, 438 86, 884 129, 920 1, 075, 088 
486, 388 34, 916 373, 520 93, 380 140, 070 1, 128, 274 
523, 334 35, 728 395, 444 101, 500 146, 972 1, 202, 978 
587, 888 38, 164 407, 624 112, 868 156, 716 1, 303, 260 


DEVELOPMENT AND SUPERVISION OF THE APPRENTICE- 
SHIP SYSTEM. 


Austria, like Germany, while perfecting her system of industrial 
schools, has by no means abandoned the appenticeship system as a 
valuable means for the imparting of trade training. On the contrary, 
the effort now being made to perfect this system constitutes one of the 
most important and interesting phases of the modern movement for the 
making of skilled workmen. It has been shown that the chief means 
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by which the apprenticeship is sought to be preserved and brought 
into harmony with existing industrial conditions is through the promo- 
tion of trade associations after the model of the old guild. The same 
method and action is followed by Austria. The old guilds, for many 
years declining in importance, had at the time of the enactment of the 
industrial code of 1859 reached the last stages of decay. This code, 
as one of its main purposes, attempted to restore the power of these 
associations. It made it obligatory upon employers to maintain their 
relations with their guilds, or to restore them when they had been 
discontinued : 

Further efforts to reorganize the guilds so as to bring them more in 
harmony with changed industrial conditions, and to make of them 
efficient organizations, were made in the laws of March 15, 1883, and 
February 23, 1897. The law of 1883 is of especial importance. It 
established the guilds upon a new basis, which exists at the present 
time, as the law of 1897 introduced but slight modifications. The 
most important feature of the law of 1883 is that whereby the funda- 
mental difference is recognized between the conditions in the large 
industrial establishments or factories and those in the handicraft trades. 
The true sphere of activity for the guilds was seen to be in bringing 
together for purposes of mutual benefit the small independent employ- 
ers and artisans. ‘The law, therefore, exempted the heads of factories 
from the obligation of membership in the guilds. The powers and 
duties of the guilds as regards the small employers and handicraftsmen, 
however, were considerably enlarged. It was hoped through the 
guilds to enable these classes to hold their own against the growing 
power of the larger establishments. 

The principle of obligatory guilds is unreservedly accepted. The 
law provides that whoever carries on a trade on his own account or as 
a contractor, becomes by virtue of his undertaking such trade a mem- 
ber of the guild for his industry and district. At the same time all 
the employees become associates (Angehdrige). 

The following statement of the functions of these guilds shows to 
how large an extent they are bodies to look after the training of 
apprentices. Their duties are (1) to maintain harmonious relations 
between employers and their employees, especially in respect to 
the organization of the labor force, the provision of guild shelters 
or lodges, and the securing of employment for persons out of work; 
(2) to provide for a satisfactory apprenticeship system, by the prep- 
aration of regulations, subject to the approval of the authorities, 
regarding the technical and moral instruction of apprentices, the 
length of their terms of service, examinations, ete., and the watching 
over the compliance with these regulations, the ratification of the cer- 
tificates granted to them, and the determination of the conditions to be 
required for the keeping of apprentices, and the number of appren- 
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tices in proportion to the number of other employees; (8) to ereate 
arbitration committees for the adjustment of disputes between mem- 
bers of the guilds and their employees arising out of their labor, 
apprenticeship, and wage relations, and to create arbitration institu- 
tions for the adjustment of disputes between members of a guild, for 
which purpose several guilds may unite; (4) to further the creation of 
and themselves to establish and maintain trade schools; (5) to care for 
sick employees through the creation of new or the support of existing 
sick funds; (6) to care for sick apprentices; and (7) to prepare an annual 
report of the work of the guild which may be of use in the prepara- 
tion of trade statistics. In addition to this regular report, guilds must, 
whenever called upon, furnish the chambers of commerce and industry 
of their districts information or advice upon particular subjects within 
their province. They must also especially give their opinion to the 
industrial authorities, whenever it is requested, concerning the grant- 
ing of a trade certificate (Gewerbeschein) authorizing the prosecution 
of a handicraft trade, or a license to carry on a licensed trade, when 
especial qualifications are necessary, and when the evidence concern- 
ing the competence of the applicant dees not seem to be sufficient. 
The guilds may also make recommendations upon their own initiative 
to the chambers of commerce and industry. 

The guilds have the right to impose and collect entrance fees or 
incorporation dues from their members and apprenticeship fees to be 
paid by the apprentices after the completion of their terms of service. 
The amount of these dues is fixed by the political authorities after 
obtaining a decision of the general assembly of the guild. Of the 
receipts from apprenticeship fees, not more than one-half may be used 
for general expenses; the other half must be used for the purpose of 
educating or otherwise benefiting the apprentices. 

These guilds see that the provisions of the law regarding appren- 
tices are carefully carried out. The law relating to this subject speci- 
fies that only competent persons shall be entitled to have apprentices, 
and this right may be withdrawn if the employer misconducts himself 
or neglects the training of apprentices who are under his charge. ‘The 
following are some of the important provisions of the law regarding 
the serving of apprenticeships in the Empire: 

The engagement of an apprentice must be by an express contract, 
which must be definitely concluded at the end of the probationary 
period. This contract may be verbal or in writing. If verbal, it must 
be entered into before the executive board of the guild to which the 
employer belongs, or, when such an organization is not in existence, 
before the communal authorities. If the contract is in writing, it must 
be immediately transmitted to the guild or communal authorities. 
Whether verbal or in writing, the guild or communal authorities must 
enter the contract in a register to be kept for that purpose. 


454 REPORT OF THE COMMISSIONER OF LABOR. 


The contract must contain (1) the name and age of the employer, 
the industry which he carries on, and the address of his place of busi- 
ness; (2) the name, age, and residence of the apprentice; (3) the name, 
residence, and occupation of his parent, guardian, or other legal repre- 
sentative; (4) the date and duration of the apprenticeship contract; 
(5) a clause stating that’ in addition to the other legal obligations of the 
parties the employer binds himself to instruct the apprentice in his 
trade, or to haye it done by a competent representative, and the appren- 
tice will be required to apply himself diligently to his trade; (6) clauses 
showing the conditions of the contract as regards apprenticeship fees or 
wages, board, lodging, and clothing, the duration of the apprenticeship 
term, and the guild fee for the certificate of indenture and release. 

The more important features of the contract must be entered by the 
communal authorities in the labor book of the apprentice. 

Except in cases otherwise specially provided for by law, the term of 
apprenticeship must be not less than two nor more than four years in 
nonfactory trades and not more than three years in factory trades. 
When an apprentice has served a portion of his term with one employer 
and is regularly transferred to the service of another, the time so served 
must be included in the entire term. 

The first four weeks of the apprenticeship term must be considered 
as a period of probation, during which the contract can be terminated 
by either party. This period may be extended, but must not be longer 
than three months. 

The employer must interest himself in the industrial education of 
the apprentice, and must not deprive him of the time and opportunity 
necessary for this purpose by using him for other purposes. He or 
his representative must look after the morals and deportment of minor 
apprentices, both in and outside the workshop. He must require of 
the apprentice diligence, good manners, and the fulfillment of his 
religious duties. He must not illtreat the apprentice, and must protect 
him from illtreatment on the part of fellow-workmen or members of 
his household, He must see that the apprentice is not required to 
perform work, such as transporting burdens, ete., which is beyond his 
physical strength. 

The employer or his representive is further required to allow appren- 
tices who have not yet been absolved from the obligation to attend an 
industrial continuation school, or an institution of equal merit, the 
necessary time for attendance at the existing general industrial con- 
tinuation schools (gewerbliche Fortbildungsschulen), as well as the trade 
continuation schools (fachliche Fortbildungsschulen), and also to see 
that they do attend such schools. 

Upon the termination of the apprenticeship, the employer must fur- 
nish the apprentice with a certificate (Zeugniss), showing the trade in 
which the apprenticeship was served, the conduct of the apprentice, 
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and the technical education that he has received. In case the appren- 
ticeship is regularly completed, and the employer is a member of a 
guild, this body must prepare a formal apprenticeship certificate 
(Lehrbrief). In both cases the material contents of the certificate 
must be entered in the labor book of the apprentice and be attested by 
the local police authorities. 

These provisions of the law are by no means a dead letter. They 
set forth the actual conditions under which most of the handicraft 
trades are learned at the present time. The practical instruction is 
obtained in actual shopwork under competent instructors, while mat- 
ters of theory, trade drawing, etc., are taught in the industrial or 
trade continuation schools. 


INDIVIDUAL SCHOOLS. 


In the foregoing pages an attempt has been made to trace the devel- 
opment and to show the present status of trade and technical educa- 
tion in Austria as well as to describe the various classes of educational 
institutions. In the pages which follow detailed accounts are given of 
one or more important or typical schools of each class, arranged in the 
order of the classification given. 


CENTRAL INDUSTRIAL EDUCATIONAL INSTITUTIONS. 


A detailed description need be given of only one of these institu- 
tions. The one selected, the Technological Industrial Museum (Zeeh- 
nologisches Gewerbe-Museum), Vienna, is probably one of the most 
complete and best equipped institutions for industrial education in 
Europe. 


TECHNOLOGICAL INDUSTRIAL MUSEUM, VIENNA. 


After repeated attempts, made both by the State and by.private indi- 
viduals, to organize a central technological institution the Lower Aus- 
trian Industrial Society (Wiederoesterreichischer Gewerbeverein) in 1879 
founded as a nucleus for such an institution a department or school of 
woodworking. In 1881 a department for tinctorial chemistry was 
added. In 1888 the proceeds of an industrial exposition at Vienna, 
amounting to 55,000 florins ($18,975), were devoted to this institution. 
About this time trade schools and experiment stations were established 
in different parts of Vienna as adjuncts to this institution, and schools 
for metal work and electro-technics were added. More recently test- 
ing and experimental stations for the paper industry, building mate- 
rials, machinery, electricity, and the brewing industry were created in 
connection with the industrial museum. The school, which in 1879 
opened with a few instructors and 44 pupils, had on December 31, 1899, 
a total of 147 teachers and 1,317 pupils. 

The educational work of the museum, as at present organized, 
consists of trade schools having all-day sessions, courses for master 
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workmen, and special evening and Sunday classes. The day schools 
comprise a department for the wood industry, consisting of a lower 
and a higher trade school for cabinetmaking, joining, and a special 
course in paper manufacturing; a department for the chemical indus- 
tries, consisting of a trade school for dyeing, a higher trade school for 
the chemical industries, and a school for tinctorial chemistry; a depart- 
ment for the metal industries, consisting of a lower and a higher school 
for iron and steel working and a special course for boiler tenders and 
enginemen; a department for electro-technics, consisting of a lower 
and a higher trade school of electro-technics. The courses for master 
workmen are for shoemakers, joiners, tailors, locksmiths, and carpen- 
ters. The special evening and Sunday courses relate to drawing, 
eiectro-technics, and technological and miscellaneous subjects. 


DEPARTMENT OF WOOD INDUSTRY. 


This department is intended to educate persons in the cabinetmaking 
and joining trades. The attendants are of two kinds—regular and 
special. The regular pupils are persons who desire to obtain a com- 
plete training in the school and who follow the prescribed programme 
of studies. Special pupils are those who follow only certain portions 
of the programme in order to perfect themselves in some features of 
their trade. The school is in session from October 1 to July 381. 

Upon admission to the school a matriculation fee of + crowns ($0.81) 
is charged. The regular pupils pay a tuition of 240 crowns ($48.72) 
per year. The payment of this tuition may be wholly or partly dis- 
pensed with in the case of worthy pupils without means who have 
attended at least one half-year term. All instruction materials and 
apparatus which the pupils require for their theoretical work are fur- 
nished at their own cost. The copies and models used are supplied by 
the school. . For the shop work each pupil must have a complete set of 
working tools, which he may purchase in monthly installments or rent 
from the museum at 2 crowns ($0.41) per month. The objects made 
in the shops belong to the institution. The proceeds from their sale, 
after deducting cost of materials used, are devoted to the fund for the 
aid of needy and worthy pupils. 

The lower trade school for cabinetmaking and joining is intended to 
replace the regular shop apprenticeship by giving a practical and 
theoretical training in furniture and joinery work. The course of 
instruction covers four years. In order to be admitted persons must 
have completed their fourteenth year of age and their public school 
education and must be in proper physical condition. Pupils can not 
pass from one year’s grade to another without having passed a satis- 
factory examination. Upon successfully completing the four years’ 
course pupils receive graduating certificates which entitle them by 
law to all the privileges of skilled artisans. The hours of instruction 
are from 8 a. m. to 12 m. and from 2 to 6 p.m. During the third 
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and fourth years lectures are given once or twice a week during the 
winter term, and in the fourth year practical work is required on Sun- 
days from 8 to10a.m. During the summer term pupils are occa- 
sionally taken on excursions to woodworking establishments in the 
Vicinity. 

The following statement shows the sunjects taught ana the hours 
per week devoted to each in the tower trade school for,cabinetmaking 
and joining for each of the four years of the full course: 


First year: German language and business forms, 6; arithmetic, 4; free-hand draw- 
ing, 6; geometric and projective drawing, 8; elements of physics and mechanics, 2; 
shopwork, 18. 

Second year: Arithmetic and elements of algebra, 4; free-hand drawing, 4; geo- 
metric and perspective drawing, 6, trade drawing, 4; physics, winter term, 3; shop- 
work, winter term, 23; summer term, 31. 

Third year: Architectural styles, 4; ornamental drawing, 2; trade drawing, cabinet- 
making, 6; trade drawing, joinery work, 4; general chemistry, 2; mechanics, 38; 
practical arithmetic, 1; shopwork, winter term, 24; summer term, 28. 

Fourth year: Ornamental drawing, 2; trade drawing, cabinetmaking, 6; trade 
drawing, joinery work, 4; arrangement and management of workshops, winter term, 
1; technology of wood, winter term, 2; wood joining, 2; practical bookkeeping and 
correspondence, winter term, 2; industrial hygiene and prevention of accidents, win- 
ter term, 2; technical finishing processes, winter term, 4; shopwork, winter term, 27; 
summer term, 40. > 

Following is a synopsis of the foregoing course: 

German language and business forms: General exercises in oral and written expres- 
sion and the most important forms of business letters. 

Mathematics: Practical arithmetic, including proportion and percentage; funda- 
mental zperations of algebra, including equations of the first degree with one or more 
unknown quantities; elements of geometry with demonstrations of theorems, espe- 
cially with reference to the theory of triangles, the square, and the circle. 

Free-hand drawing: Instruction in this subject has for its aim the attainment of a 
certain degree of skill in the presentation of geometric forms by free-hand. Exer- 
cises in measuring by the eye and preparation for ornamental drawing. This object 
is attained by extending the elementary instruction received in the common school 
to drawing simple plane ornaments from copies in outlines and color, and to a system- 
atic course of drawing more difficult plane ornaments and simple gypsum models. 

Geometric and projective drawing: Development of the fundamental forms of plane 
geometry and stereometry, with special reference to the needs of the cabinetmaker. 
Elements of descriptive geometry limited to the forms of projections and various pro- 
files as found in cabinetmaking. Essentials of shades, shadows, and perspective, in 
so far as they are necessary for correct and attractive drawings of objects in cabinet- 
making and joining. 

Architectural styles: Elements of profiles; their assembling for decorative purposes; 
their use in frames and casings; kinds of casings; the various kinds of columns. 

Ornamental drawing: Profile, checkerwork, ornamental gypsum models. 

Trade drawing: In trade drawing particular attention is given to exactness of form 
and to technically correct construction of objects. The technical constructive side of 
cabinetmaking and joining is therefore emphasized in this course, while the esthetic 
side, which becomes especially prominent in decorative cabinetmaking, receives con- 
sideration only in so far as it appears indispensable in a technical school; but it is 
constantly borne in mind that it is not the purpose of this course to give studeats 


an artistic education. 
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Furniture making: Theory of profiles—Drawing of elementary profiles in regular 
order, combining them with reference to their practical application; drawing of pro- 
files, casings, doors for wardrobes, wainscoting. Theory of style—Drawings of the 
various kinds of columns, with illustrations for transferring them to wood. Furni- 
ture drawing—Beginning with the drawing of plain furniture on a scale of one-tenth 
or one-fifth of its natural size, considering the details in their natural size, sketching 
of ordinary types of furniture in one-tenth or one-fifth of its natural size, and adyanc- 
ing gradually to higher grades of objects, always following the same methods. Draw- 
ing of wainscoting. 

Joining: At the beginning of this course a brief synopsis of architecture is given as 
an introduction to trade drawing. This is followed by joining, its special applica- 
tion, construction of floors, doors, and windows; sketches from models, drawing of 
these sketches in one-tenth or one-fifth of their natural size, and sketches of details 
from drawings on a smaller scale. 

Elements of physics and mechanics: General properties of bodies, statics, motion. 

Physics: Sources and diffusion of heat, expansion of bodies by heat, specific heat. 

General chemistry: Elements of inorganic and organic chemistry, including redue- 
tion of metals, properties of acids and salts, carburet of hydrogen, and dry distilla- 
tion. 

Mechanics: The various kinds of motion, with special reference to rotation; com- 
position and resolution of forces; gravity, center of gravity; friction, friction of motion; 
equilibrium; elements of machinery; essentials of statics; the most important princi- 
ples of hydrostatics and hydrodynamics. 

Arrangement and management of workshops: Arrangement of shafting; mounting 
of wood-working machinery; efficiency and power of wood-working machinery. 

Technology of wood: Explanation of the structure of wood; the value of wood, 
with reference to its technical industrial properties, impregnation, and conservation; 
discussion of tools and machines used in wood working and their essential qualities; 
general view of the important branches of the wood-working industry. 

Technical finishing peer Dressing, staining, rubbing, polishing, varnishing, 
japanning, gilding, etc.; consideration of the various auxiliaries; preparation and 
properties of glue, ete. 

Industrial hygiene and prevention of accidents: Laws and regulations; instruction 
regarding the arrangement of working rooms; protective measures in the use of steam 
boilers, steam apparatus, and machinery, and in the erection of buildings; measures 
for prompt assistance in cases of accidents in factories. 

Wood joining: Joinery work in general; the principles governing the correct 
application of the various kinds of wood joining; wood joining in house carpentry 
and cabinetmaking. 

Workshop: The practical instruction embraces the various kinds of work found 
in cabinetmaking; the sharpening of tools, sawing in general, the planing of wood, 
the dressing of cross-grained wood, joining, gluing in general, grooving and tonguing, 
the cutting of grooyes, dovetailing, ripping, mortising, doweling, veneering, furbish- 
ing, polishing of plane surfaces, molding, finishing ane polishing of patterns; the 
cutting, dressing, and polishing of checkerwork; construction of entire objects from 
plain to more difficult subjects; joinery work, doors and windows. 

By means of systematic methods in the workshop the instruction aims at thorough- 
ness and that degree of manual skill which apprentices can attain only through a 
considerable expenditure of time. At the very beginning instruction is directed to 
the use of material and technical appliances with reference to the construction of 
useful objects, followed by the making of constructive details. exactness in execu- 
tion and precision is constantly insisted upon. The acquisition of the highest possi- 
ble degree of speed in execution receives consideration later on. Nor is the student 
permitted to advance to a higher grade of the course until he has passed every lower 
grade satisfactorily. 
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The higher trade school for cabinetmaking and joining is intended (1) 
to give to cabinetmakers and joiners, who have learned their trade and 
have had considerable practical experience, such a higher technical 
training as will fit them for positions as foremen, superintendents, 
draftsmen, or managers of establishments; (2) to educate persons for 
the positions of foremen and technical instructors in trade schools for 
woodworking. Persons in order to be eligible for admission must be 
graduates of the lower grade intermediate schools (Untergymnasium, 
Unterrealschile, Biirgerschule), graduates of the lower trade school 
for cabinetmaking and joining, or they must produce evidence that 
they have learned and practiced the joiner’s trade. Special pupils 
must be at least 18 years of age, must have learned their trade, and- 
have had a thorough practice in the same. The course of instruction 
for regular pupils covers two years. Upon completing this course 
they receive graduation certificates. Special pupils receive certificates 
of attendance. The hours of instruction are from 8 a. m. to 12 m., 
from 2 to 6p. m., and from 7 to9 p.m. During the summer term 
pupils are occasionally taken on excursions to woodworking estab- 
lishments. 

The following statement shows the subjects taught and hours per 
week devoted to each in the higher trade school for cabinetmaking 
and joining for each of the two years of the full course: 

First year: Descriptive geometry, 4; ornamental drawing, 2; trade drawing, cabi- 
netmaking, 6; trade drawing, joinery work, 4; wood joining, winter term, 2; struc- 
ture of the most important kinds of wood, total number of hours per year, 24; location, 
production, and technical properties of wood, total number of hours per year, 24; 
practical arithmetic, 1; industrial hygiene and prevention of accidents, winter term, 2; 
practical exercises in the workshop, winter term, 29; summer term, 33; practical 
exercises in turning, total number of hours per year, 48. 

Second year: Trade drawing, cabinetmaking, 6; trade drawing, joinery work, 4; 
ornamental drawing, 2; chemical technology of wood, winter term, 2; technical finish- 
ing process, total number of hours per year, 48; arrangements and management of 
workshops, winter term, 1; mechanical technology of wood, winter term, 2; technol- 
ogy of auxiliaries, winter term, 2; wood joining, 2; practical arithmetic and corre- 
spondence, winter term, 2; practical exercises in the workshop, winter term, 29; 
summer term, 36. 

Following is a synopsis of the foregoing course: 

Descriptive geometry: Recapitulation of plane geometry and stereometry, projec- 
tion, shadows, perspective. 

Ornamental drawing: Sketching of ornaments, special drawing and designing of 
objects. 

Structure of the most important kinds of wood: Explanation of the structure of 
wood; discussion of the characteristic features of the most important kinds of wood; 
practice in determining the various kinds of wood, with or without the aid of the 
microscope. 

Origin, production, and technical properties of wood: Origin of the most important 
kinds of timber; examination of the quality and adaptability of standing timber for 
certain purposes; the cutting, transportation, and proper treatment of wood; examl- 
nation of wood with reference to its technical and industrial qualities. 
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Chemical technology of wood: Discussion of the structure of wood from the chem- 
ical point of view; chemical properties of timber and the influence of chemical proc- 
esses; impregnation, conservation; products which can be obtained from wood by 
chemical means. 

Technical finishing processes: Discussion of the various technical finishing proc- 
esses, as dressing, staining, polishing, varnishing, japanning, painting, gilding, etc.; 
consideration of the various auxiliaries; preparation and properties of glue, ete. 

Arrangement and management of workshops: Arrangement of shafting, mounting 
of woodworking machinery, efficiency and power of woodworking machinery. 

Mechanical technology of wood: Discussion of tools and machines employed in 
woodworking and their essential qualities, especially introduction of new mechan- 
ical apparatus and appliances. 

Technology of auxiliaries: Discussion of the properties of the various auxiliary 
articles employed in woodworking, as cast iron, wrought iron, steel, bronze, tin, etc.; 
discussion of articles made of other material used in joining together the various 
parts of objects made of wood, as screws, nails, rivets, wire tacks, clasps, hinges, 
locks, latches, ete.; suggestions as to the proper use of these auxiliary articles; pack- 
ing and transportation of the various products of the woodworking industry. 

Wood joining: Wood joining in general; the principles governing the correct 
application of the various kinds of wood joining; suggestions regarding practical 
work in wood joining; wood joining in house carpentry and cabinetmaking. 

Practical arithmetic: Computations in whole numbers, fractions, aquot parts, 
ratio and proportion, partnership, percentage, interest, square and cube roots, men- 
suration, cubical contents of timber; estimates of the various necessary supplies; 
computing selling price. 

Practical exercises in the workshop: This subject embraces more difficult work by 
the students and general practice in technical work, with which they have so far 
been unfamiliar. 

Practical exercises in turning: Instruction in this branch has for its aim the training 
of the student in the auxiliary trade of turning, in order to enable him to estimate 
correctly the various articles produced in this trade, in so far as it touches upon 
cabinetmaking. 

The special course for the paper industry is intended to give young 
men an opportunity to obtain a theoretical education in paper making, 
wood-pulp grinding, and cellulose manufacturing. This school opens 
October 1 and closes March 31. Admission to this school is limited, 
and only those persons whose previous training has been such as to 
enable them properly to understand the subjects taught are admitted, 
preference being given to those who have had several years’ experi- 
ence in paper making. The matriculation fee is 4 crowns ($0.81), and 
the tuition for the entire course is 320 crowns ($64.96). All instruc- 
tion, materials, and drawing utensils, except copies, models, and labo- 
ratory supplies, are paid for by the pupils. Occasional visits are 
made to paper mills and cellulese factories. In order to obtain grad- 
uation certificates, pupils must successfully pass examinations in all the 
branches taught. Persons taking this special course are at liberty to 
attend Sunday and evening courses at the museum, either in drawing, 
electro-technics, or other subjects. 

The following statement shows the subjects taught and the hours 
per week devoted to each in the special course in paper making: 


a* 
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Technology of the manufacture of paper, 6; special drawing, 6; elements of 
machinery and machine drawing, 4; general chemistry, 2; knowledge of goods, 1; 
chemistry of paper making, 1; practice in microscopy, 2; motors and machine tools, 
2; exercises in the chemical laboratory, 12; exercises in the testing institution for 
the examination of paper, 4; technology of bleaching materials, 2. 


DEPARTMENT OF CHEMICAL INDUSTRIES. 


This department of the museum is intended to fit persons having a 
preparatory knowledge of chemistry for practical work in the chem- 
ical industries by teaching the technology of chemistry, both theoret- 
ically and practically. The instruction is so specialized that each 
pupil, besides obtaining a general technical knowledge, is given a 
thorough education in the application of chemistry to the particular 
trade or calling which he intends to adopt. Special emphasis is given 
to the chemical operations of the textile industry. The department 
for chemical industries comprises a trade school for dyeing, a higher 
trade school for the chemical industries, and a school for tinctorial 
chemistry. 

The lower trade school for dyeing has for its purpose the training 
of competent overseers or superintendents of dyeing establishments 
and master dyers. Candidates for admission must have the education 
required of graduates of the grammar or intermediate schools, and 
must pass an entrance examination. The school is in session from 
October 1 to July 31, and the full course covers three years. 

The matriculation fee is 4 crowns ($0.81), and the tuition is 100 
crowns ($20.30) per year. The tuition may be wholly or partly 
remitted in the case of worthy persons without means. All books and 
materials used in the theoretical work must be furnished at the expense 
of the pupils. A fee of 10 crowns ($2.03) per month the first year 
and of 20 crowns ($4.06) the second and third years is charged for the 
use of gas, water, steam, and chemicals in the laboratory. A deposit 
of 20 crowns ($4.06) the first year, 40 crowns ($8.12) the second year, 
and 60 crowns ($12.18) the third year is required to cover any pos- 
sible damage to materials orapparatus. Examinations are held at the 
end of every half-year term, and pupils can not advance until they 
have passed them satisfactorily. Upon completing their three-years’ 
course pupils receive certificates of graduation. 

The following statement shows the subjects taught and the hours per 
week devoted to each: 

First year: German language and business forms, 6; arithmetic, 4; physics, 4; 
inorganic chemistry, winter term, 4; organic chemistry, summer term, 4; practical 
exercises in the laboratory, summer term, 12; mineralogy, winter term, 1; geomet- 
rical and projective drawing, 6; free-hand drawing, 4; review of chemistry, 2. 

Second year: Encyclopedia of chemical technology, 4; practical exercises in the 
laboratory, winter term 32, summer term 36; analytical chemistry, 2; mechanical 


technology, winter term, 3; study of goods and materials, winter term, 3; elements 
of machinery, summer term, 2; industrial bookkeeping, winter term, 2. 
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Third year: Special chemical technology, 4; technical analysis, 2; mechanical 
technology, winter term, 3; elements of machinery, winter term, 2; practical exer- 
cises in the laboratories, winter term 33, summer term 38. 

Following is a synopsis of the foregoing course: 

Physics: The most important elements of physics, with special reference to dyeing: 

Inorganic chemistry: The most important elements and their combinations, with 
special reference to the chemicals used in the chemical industries. 

Organic chemistry: The most important organic combinations, with reference to 
technics, especially to dyestuffs and dyeing materials. 

Encyclopedia of chemical technology: Chemical technology of water, heating and 
heating materials, lighting; chemical industry; metals and metallic coloring sub- 
stances; general survey of the more important sections of organic technology, ete. 

Special chemical technology (dyeing and bleaching): Technology of fibrin; opera- 
tions of bleaching; mordants and their uses; explanation of the processes of dyeing; 
the principal dyestuffs and their uses; composition of dyeing formulas; calculations. 

Practical exercises in the laboratory: Qualitative tests of the most important bases 
and acids; simple technical tests in so far as they are necessary to the dyer. 

Practical exercises in the dyeing laboratory: Dyeing with simple dyestuffs; ex- 
periments in bleaching; mordants and quantitative dyeing, experimental dyeing, dye- 
ing from patterns, etc. (dyeing and bleaching of cotton, nen, hemp, jute, wool, 
silk, and mixed textiles). 

Mechanical technology: The manufacture of textiles; a general survey of spinning 
and weaving. 

Elements of machinery: Elementary principles, theory of steam boilers and steam | 

pparatus, with reference to dyeing. 

Study of materials and goods: A brief discussion of dyestuffs, sources of supply, 
and market quotations, 

Geometric and projective drawing: Development of geometrical figures in plane 
geometry and stereometry. 

Free-hand drawing: Instruction in this subject has for its aim the attainment of a 
certain degree of skill in drawing geometrical figures by free-hand; exercises in 
measuring by the eye and preparation for ornamental drawing. This object is 
attained by extending the elementary instruction received in the common school to 
drawing simple plane ornaments from copies in outlines and color and to a systematic 
course of drawing more difficult plane ornaments. 


The higher trade school for the chemical industries is intended to 
give such a general education in. chemistry and chemical technology 
as to prepare persons for positions as chemical experts in industrial 
establishments. The instruction is theoretical and practical, special 
attention being given to the particular line of work the pupil intends 
to follow. Candidates for admission as regular pupils must be gradu- 
ates of intermediate schools or schools of a like grade. Others may 
be admitted as special pupils. The course covers two yéars. The 
school opens October 1 and closes July 31. Pupils are encouraged to 
work during their vacation in establishments where they can obtain 
practical experience in their chosen occupations. 

The matriculation fee is 2 crowns ($0.41). The tuition is 100 crowns 
($20.30) per year, and may be remitted in the case of persons of small 
means. A fee of 20 crowns ($4.06) per month is charged for labora- 
tory work. All books or materials used for thecvetical work must be 
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furnished by the pupils. A deposit of 40 crowns ($8.12) the first year 
and 60 crowns ($12.18) the second year must be made to insure against 
losses resulting from possible damage to materials, apparatus, ete. 
Examinations are held at the end of each half-year term, and these 
must be successfully passed by pupils in order to advance. Upon 
completing their full course pupils receive graduation certificates. 

The instruction relates exclusively to technical subjects. The fol- 
lowing statement shows the subjects taught and the hours per week 
devoted to each: 


First year: Inorganic chemistry, winter term, 5; organic enemistry of sebaceous 
substances, summer term, 3; organic chemistry of aromatic compounds, summer 
term, 3; qualitative analysis, winter term, 2; quantitative analysis, summer term, 2; 
general pharmacology, winter term, 3; mechanical technology (spinning), winter 
term, 3; elements of machinery, summer term, 3; mineralogy, winter term, 2; prac- 
tical exercises in the chemical laboratory, winter term, 24; summer term, 27; mathe- 
matics, 2; physics, winter term, 3; summer term, 2; mechanics, summer term, 2. 

Second year: General chemical technology, 6; special chemical technology, 4; 
technical analysis, 2; mechanical technology (weaving), winter term, 3; elements of 
machinery, winter term, 2; practical exercises in the chemical laboratory, winter 
term, 25; summer term, 32; general mechanical technology, winter term, 2. 

Following is a synopsis of the foregoing course: 

General chemistry: A systematic study of the elementary substances and their 
compounds, with special reference to their technical application. 

General chemical technology: A complete course in technology, involving the 

_ principal chemical processes. This course is so arranged that those branches which 
form the subject of special studies are treated more exhaustively, and in cases of sev- 
eral students pursuing the same special study separate lectures are given on these 
subjects. 

Special chemical technology: The lectures in this course are arranged to suit the 
special studies of the students; but no separate lectures are given when only a few 
students pursue the same special course, special studies, in such cases, being pursued 
in connection with the laboratory work and under personal instruction. 

Qualitative analysis: Analysis of inorganic compounds; analysis of important 
organic compounds. 

Quantitative analysis: Simple quantitative determinations; methods of titration 
and compound quantitative analysis. 

Technical analysis: Commercial value of raw and manufactured products, both 
organic and inorganic. 

Pharmacology: A description of drugs, with special reference to the course under 
consideration, and their commercial values. 

General mechanical technology: The working properties of metals, wood, and 
stone; brushing and separating, casting, hammering, pressing, rolling, and drawing; 
chiseling, sawing, turning, boring, polishing, etc.; work in combining (welding, sol- 
dering, riveting, ete. ). 

Mechanical technology of textiles: A general outline of themanufacture of textiles— 
spinning, weaving, and finishing. (These lectures are arranged toaccommodate stu- 
dents of special subjects. ) 

Elements of machinery: Elementary principles, transmission, pumps, steam boil- 
ers, steam engines, water motors, presses, centrifugal machines, force pumps, digest- 
ing furnaces, machines for crushing, extracting apparatus, filtration, compressing 
machines, etc. 

Mineralogy: Crystallography and systematic description of minerals. 
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Mathematics: Algebra through equations of the second degree with two unknown 
quantities and progression, geometry, trigonometry, elements of analytical geometry, 
differential and integral calculus. 

Physics: A general course, embracing the elements of mechanics, heat, light, and 
electricity. 3 

Practical exercises in the chemical laboratory: These exercises embrace analytic 
and synthetic work of a general and of a special character; in the latter case they are 
adapted entirely to the individual needs of the student. A thorough knowledge of 
qualitative and quantitative analysis forms the basis upon which the general and 
special technical analysis is further developed. The synthetic work is either of a 
general nature and is pursued parallel with the theoretical studies, or it relates to 
the special course of the student. In general the following course is pursued: 

First year: Experiments in inorganic compounds and practice in the solution of 
chemical problems; quantitative analysis, with special attention to volumetric analy- 
sis; synthetic work; experiments in organic compounds, with practice in the most 
important typical reactions. 

Second year: General and special consideration of the most important industrial 
products of organic and inorganic origin; special synthetic work; bleaching, dyeing, 
printing; production of organic dyestuffs, mordants, varnish, soaps, various prepara- 
tions, ete. 

Excursions to large manufacturing establishments whose productions are on the 
lines of this course of studies. 


DEPARTMENT OF METAL INDUSTRIES. 


This department is intended to educate pupils for practical work in 
the metal trades where iron and steel constitute the raw materials. It 
also serves to continue the education of those already engaged in one 
of the metal trades. There are, therefore, two schools—a lower and 
a higher school for iron and steel working. The pupils are either 
regular or special. The schools are in session from October 1 to 
July 31. 

The matriculation fee is 4 crowns ($0.81). The tuition is 240 crowns 
($48.72) per year, both for regular and special pupils, at either school. 
The tuition may be remitted in the case of pupils without means. In 
addition to the tuition a fee of 20 crowns ($4.06) per year is charged 
for wear and tear of tools and for the use of materials. All books and 
requisites for the theoretical work are furnished at the expense of the 
_ pupils. The products of the workshops belong to the museum. 

The object of the lower trade school is the practical and theoretical 
training of persons for the housesmith’s trade and for machine con- 
struction work (Bau- und Maschinenschlosseret). The instruction 
comprehends a complete training in the theory and skill requisite for 
these trades and thus replaces the regular apprenticeship. The course 
covers four years. Candidates for admission must be 14 years of age, 
must be graduates of the public schools, must be physically sound, and 
must pass an entrance examination. Pupils can not advance from one 
year’s grade to another without passing a satisfactory examination. 
Upon successfully completing the full course they receive graduation 
certificates which, by virtue of a ministerial decree, entitle them to 
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practice their trades as master workmen. Each graduate is required 
to produce a masterpiece before receiving such a certificate. Special 
pupils receive certificates of attendance. The daily hours are from 
8 a. m. to 12m. and from 2 to 6 p.m. During the third and fourth 
years instruction is also given on certain days from 7 to 9 p. m. 
Occasional visits are made to manufacturing and other industrial 
establishments. 

The following statement shows the subjects taught and the hours per 
week devoted to each: 


First year: German language and business forms, 6; arithmetic, 4; free-hand 
drawing, 6; geometrical and projective drawing, 8; elements of physics and mechan- 
ics, 2; workshop, 18. 

Second year: Arithmeticand elements of algebra, 4; free-hand drawing, 4; geomet- 
rical and projective drawing, 6; special drawing, 2; physics, 3; mechanics, 3; ele- 
ments of machines, 4; mechanical technology of metals, 2; workshop, 16. 

Third year: Mathematics, 4; descriptive geometry, 3; special technical drawing, 6; 
special industrial drawing, 3; general chemistry, 2; mechanical technology of metals, 
3; elements of machinery, 3; industrial arithmetic, winter term, 2; bookkeeping, 
winter term, 2; workshop, 24. 

Fourth year: Mathematics, winter term, 3, summer term, 2; special drawing, 10; 
building construction and drawing, 4; elements of machinery, 5; chemical tech- 
nology of metals, winter term, 2; technical finishing processes, with practical work, 
winter term, 2; industrial hygiene and prevention of accidents, winter term, 2; spe- 
cial course for firemen and steam-engine tenders, summer term, 4; workshop, 24. 

Following is a synopsis of the foregoing course: 

German language and business forms: General exercises in oral and written 
expression and the most important forms of business letters. 

Mathematics: Practical arithmetic, including proportion and percentage; funda- 
mental principles of algebra, including equations of the second degree; elements of 
geometry, with demonstration of theorems, especially with reference to the theory 
of triangles, the square, and the circle; application of algebra to geometry and 
mechanics; application of trigonometry to problems in plane and volumetric meas- 
urements and in mechanics. 

Free-hand drawing: Instruction in this subject has for its aim the attainment of a 
certain degree of skill in the drawing of geometric forms by free hand. 

Geometrical and projective drawing: Students receive instruction in the principles 
of geometrical and projective drawing, especially the drawing of practical objects, 
with especial reference to their future work. 

Descriptive geometry: The elements of descriptive geometry. 

Technical trade drawing: Exercises in free-hand sketching and in drawing parts 
of machines which are treated of in connection with the subject of elements of 
machinery; drawing of machines from patterns and models, and drawing of machines 
from specifications with the aid of sketches, models, or patterns. 

Industrial trade drawing: Drawing of ornamental trellis work and of all kinds of 
ornamental objects from sketches and patterns. 

Physics and mechanics: The elements of physics; heat, acoustics, optics, statics, 
and dynamics. 

Elements of machinery: Description of the various joints and fastenings used in 
machinery and the most important technical properties of metals; rivets, screws, 
wedges, pipes, faucets, valves, slides; shafts, axles, wheels, grooves; friction wheels, 
cogwheels, driving gear (belting, hemp, cotton, cable); gear for uncoupling; winches, 
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wheel and axle, cross bars and guide rods, steam engines, piston rods, piston-rod 
collars, fly wheels, beds for fly wheels, the mounting of motors, gearings and their 
mounting, pumps, force pumps, rotary pumps, centrifugal pumps, injectors and 
pulsometers; lifting gear—blocks and pulleys, windlass, reels, elevators, cranes; 
housesmith’s work; principles of the steam engine, types of steam engines, valve 
motion, governors, equipment, running and taking care of steam engines. The 
students of the fourth-year class have practical work during the summer term at the 
boilers and the working machinery of the Technical Industrial Museum under the 
supervision and direction of the regular engineers. 

Special summer course for firemen and steam-engine tenders: Steam and its properties, 
generating steam, fuel, combustion, stoking, the types of boilers; the embedding of 
boilers, the principles of boilers, armature, the tending of boilers, defects of boilers 
and their causes; principles of the steam engine, types of steam engines, gearing, 
equipment of the steam engine, the tending and care of steam engines. 

Mechanical technology of metals: Consideration of the most important metals— 
cast iron, wrought iron, steel, copper, zinc, tin, lead, aluminum, gold, silver, platinum, 
and their alloys; tombac, brass, bronze, German silver, britannia metal, with refer- 
ence to their properties and their action in the various methods of working them. 
Blacksmithing and cutting tools—hammers, anvils, punches, etc., chisels, turning 
and planing tools, scrapers, augers, drills, files, rasps, broaches. Tools for dividing, 
tracing, and measuring—rules, compasses, tools for tracing, templets, general and 
special tools for measuring angles. Blacksmithing—forges and bellows; explana- 
tion of the various operations of blacksmithing. Smelting, especially iron, and the 
furnaces used. Production of models with and without core; patterns. Casting— 
furnace, fire box, patterns, and fast molds. Soldering. The simple turning lathe 
and rose engine, with cress beams; turning tools; tools for making screws and nuts. 

General chemistry: An elementary course in inorganic and organic chemistry. 

Chemical technology of metals: Classification of 1neta!s, places where they are 
found, their production; explanation of the chemical processes in the producticn of 
the most important metals and their compounds. 

Building construction and architectural drawing: The elements of building con- 
struction. 

Workshop: The practical instruction embraces all the operations of the house- 
smith’s trade and of machine construction work, including metal turning, practice 
in the use of machine tools; the making of tools for meesuring and tracing, the 
casting of simple molds, and pattern making. In the workshop the students work 
under the immediate direction of experienced master workmen and foremen, and 
special attention is given to the thorough training of the student in the above-named 
branches as well as to their proper conduct. Special weight is given to exactness, 
neatness, and precision, the object in view being the accuisition of such skill and 
rapidity in the execution of their work as will qualify them, to enter upon the prac- 
tice of their trades. 

The higher trade school for iron and steel work is intended to give 
graduates of the lower trade school and others having a similar training 
such further instruction and practice as will fit them to become mana- 
gers, superintendents, or foremen. The pupils may be either regular 
or special. The course of study for regular pupils covers two years. 
Candidates for admission must have successfuily passed through the 
grammar schools or schools of like grade ( Untergymnasium, Unter- 
realschule, or Biirgerschule), and must be graduates of the lower trade 
school for iron and steel work cra schseol for electro-technies at the 
muscum or a similar trads school or they mest give evidence that they 


TRADE AND TECHNICAL EDUCATION—AUSTRIA. 467 


have learned their trade both theoretically and practically. Special 
pupils must be at least 18 years of age and have had a thorough expe- 
rience as master workmen or journeymen. In order to be graduated, 
regular pupils must successfully pass examinations in all the obligatory 
branches taught. Upon completing their course pupils receive gradu- 
ation certificates, which show not only the successful termination of 
each study, but also the previous experience and special qualifications 
of the pupils. Special pupils receive certificates of attendance. 

The following statement shows the subjects taught and the hours 
per week devoted to each: 


First year: Mathematics, 2; descriptive geometry, 2; mechanics, 2; machine con- 
struction, 2; trade drawing and drawing of machines, 6; building construction and 
drawing, 2; chemistry and physics, 2; mechanical technology, 2; chemical technol- 
egy, winter term, 2; telegraphs, telephones, and electric clocks, winter term, 2; prac- 
tical.exercises in the workshop, 24. 

Second year: Mathematics, 2; mechanics, 2; machine construction, 2; trade draw- 
ing and drawing of machines, 10; buildimg construction and drawing, 2; mechanical 
technology, 2; magneto-electrical, dynamo-electrical machines, power transmission, 
gearing, lamps, winter term, 2; batteries and accumulators, electro-technical meas- 
urements, winter term, 2; technical finishing processes and galvanoplastics, winter 
term, 2; practical exercises in the workshop, 24. 

Following is a synopsis of the foregoing course: 

Mathematics: The course of the lower trade school in more expanded form, with 
special reierence to trigonometry-and stereometry, illustrated by numerous examples. 

Descriptive geometry, including elements of projections and perspective. 

Mechanics: The course of the lower trade school in more expanded form. 

Machine construction: Wheels, belting, and all kinds of cable work, simple lifting 
machines, pulleys, cylinders, reels, elevators, cranes; steam-boiler construction; prin- 
ciples of boilers; capacity, safety valves, feeding apparatus, stoking, heating appa- 
racus, hydrostatic-pressure tests, furnaces; principles of the steam engine; types of 
steam engines; principal parts, gearing, etc.; graphic description of simple centrifu- 
gal regulators; mounting, tending, etc.; pumps—the most important types (piston, 
rotary, and centrifugal), pulsometers, injectors; equipment of pumps, mounting and 
tending; hydraulie motors, gas motors, hot-air motors, petroleum motors. 

Special drawing and drawing of machines: Object drawing illustrative of the 
lectures on the elements of machinery and technology; practical drawing of details 
from simple sketches or of entire objects. 

Building construction and drawing: ‘Constructions in iron, as skylights, conserva- 
tories, staircases, rafters; drawing of simple objects entering into the interior 
construction of buildings; plain dwelling houses; construction of factories and 
workshops. 

Physics: Elements of magnetism and electricity. 

Chemistry: Qualitative and quantitative determination of metals and metallic 
ores; alloys and compounds. 

Mechanical technology of metals: Special metallurgy of iron; blacksmithing appa- 
ratus propelled by motors—levers, steam hammers, compressors; rollingand drawing; 
cutting and boring machines; shears; grinding and polishing; the principal prop- 
erties of wood with reference to its adaptability to pattern making. 

Practical exercises in the workshop: Working in metals by means of hand tools 
and machinery, mounting, adjusting, forging. Students take part also in instruction 
in pattern making. 
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The special course for boiler tenders and enginemen is intended to 
give to young men such a knowledge of boilers and engines, and of 
the laws governing the same, as is necessary to enable them intelli- 
gently to tend boilers and stationary steam engines. The courses are 
given from April 1 to July 31 of each year. Candidates for admission 
must be at least 17 years of age, and must show that they have had at 
least two years’ shop experience. 

The matriculation fee is 4 crowns ($0.81) and the tuition is 2 crowns 
($0.41) permonth. Persons attending the ali-day classes at the museum 
may attend this course free of charge. Pupils completing this course 
receive certificates. 

The course of instruction, which is given four hours per week, 
relates to steam and its properties and attributes, steam generating, 
the various kinds of fuels used, stoking, different types of boilers and 
boiler installations, fixtures, boiler tending, boiler defects and their 
causes, and the laws governing boiler inspection; the principles of the 
steam engine, types of engines, tending, regulating, and equipment of 
steam engines. 

DEPARTMENT OF ELECTRO-TECHNICS. 


This department comprises a higher and a lower trade school of 
electro-technics. 

The lower trade school is intended to give such a theoretical and 
practical knowledge as will enable young men to become electrical 
workers and fitters and foremen in electrical establishments, light and 
power plants, etc. The pupils are either regular or special. The 
school is in session from October 1 to July 31. 

The matriculation fee is 4 crowns ($0.81). The tuition is 240 crowns 
($48.72) per year for regular and for special pupils. Students without 
means may be relieved from the payment of tuition after having 
attended at least one half-year term. <A fee of 60 crowns ($12.18) per 
year is charged for the use of materials and the wear and tear of tools 
and apparatus. All books and requisites for the theoretical work 
must be furnished at the expense of pupils. Copies of models are 
furnished by the school. The products of the workshop belong to 
the museum. 

The course of instruction covers three years. Candidates for admis- 
sion as regular pupils must be at least 14 years of age, must havea 
grammar or intermediate school education, must pass an entrance 
examination, and upon being admitted must take up all the studies 
mentioned in the programme. Special pupils must be 18 years of 
age and must have the necessary preparatory education. In order to 
advance from one class to another a satisfactory examination must be 
passed. Each person successfully completing the three-year course 
receives a graduation certificate, which specifies the length of time of 
attendance and the qualifications of the graduate. This certificate 
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entitles the holder to the independent practice of his trade. Special 
pupils receive certificates of attendance. The school is in session 
from 8 a.m, to 12m. and from 2 to 6 p.m. Occasional visits are 
made to establishments and electrical plants. 

The following statement shows the studies and the hours per week 
devoted to each: 


Preparatory: German language, 4; geography and history, 3; arithmetic, 4; free- 
hand drawing, 4; geometric and projective drawing, 8; elements of physics and 
mechanics, 3; workshop, 18. 

First year: German language, 4; geography,.3; arithmetic and elementary algebra, 
4; geometric and projective drawing, 6; physics, 3; mechanics, 3; elements of 
machines, 4; special drawing, 2; mechanical technology of metals, 2; workshop, 
winter term, 12, summer term, 15. 

Second year: German language, 3; geography and history, 3; mathematics, 4; 
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general chemistry, 2; elements of machines, 3; special drawing, 6; mechanical tech- 
nology of metals, 3; physics, 4; telegraphy and telephones, 2; workshop, 16. 

Third year: German language, 2; geography and history, 3; mathematics, 2; 
special drawing, 6; elements of dynamo machinery, 2; technics of lighting, 2» theory 
of measurements and instruments with exercises, 8; galvanoplastics, 2; signals, 1; 
workshop, winter term, 16, summer term, 20. 

Following is a synopsis of the foregoing course: 

German language: Practical exercises in the German language, including gram- 
mar, composition, and rhetoric; reading and analysis of masterpieces selected from 
German literature. 

Geography and history: A general course in descriptive, mathematical, and phys- 
ical geography; ancient, medizeval, and modern history. 

Mathematics: A complete course in practical arithmetic; elements of algebra, 
including equations of the second degree; plane geometry and trigonometry, with 
their application to measurements of surfaces and volume and to problems in 
mechanics. 

Free-hand drawing: Instruction in this subject aims at the attainment of a certain 
degree of skill in the drawing of geometric figures by free hand. 

Geometric and projective drawing: Students receive instruction in the principles 
of geometric and projective drawing, with special reference to their future work. 

Elements of physics and mechanics: Elementary properties of bodies; mechanics 
of solids, fluids, and gases; elements of acoustics and optics; statics and dynamics. 

Elements of machines: Description of the varicus joints and fastenings and the 
most important technical properties of metals; rivets, screws, wedges, pipes, faucets, 
valves, slides, shafts, axles, wheels, grooves; friction wheels, cogwheels, driving gear 
(belting, hemp, cotton, cable); gear for coupling and uncoupling; all details of the 
steam engine. 

Special drawing: Exercises in free-hand sketching and in drawing parts of machines 
which are treated of in connection with the subject of elements of machinery and 
electro-technics; drawing of machines from patterns and models, and from specifica- 
tions with the aid of sketches, models, or patterns. 

Mechanical technology of metals: Consideration of the most important metals— 
east iron, wrought iron, steel, copper, zinc, tin, lead, aluminum, gold, silver, plati- 
num, and their alloys; tombac, brass, bronze, German silver, britannia metal, with 
reference to their properties and their action in the various methods of working in 
them. Blacksmith tools and cutting tools—hammers, anvils, punches, etc., chisels, 
turning and planing tools, scrapers, augers, drills, files, rasps, broaches. Tools for 
dividing, tracing, and measuring—rules, compasses, tools for tracing, templets, gen- 
eral and special tools for measuring angles. Blacksmithing—forges and bellows; 
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explanation of the various operations of blacksmithing. Smelting, especially iron, 
and the furnaces used. Production of models with and without core; patterns. 
Casting—furnace, fire box, patterns, and fast molds. Soldering. The simple turn- 
ing lathe and rose engine, with crossbeams; turning tools; tools for making screws 


and nuts. 
General chemistry: Elements of inorganic and organic chemistry. 


Physics: Magnetism, magnets, magnetic force, poles, magnetic axis, attraction and 
repulsion, magnetic influence, magnetizing, temporary and permanent magnets, ter- 
restrial magnetism, declination, inclination, horizontal components and their deter- 
mination, magnetometer; electricity—tfrictional electricity, transmission of electricity, 
positive and negative electricity, electroscope, electrical influence, theory of clec- 
tricity, laws of electric action, density, tension, electrophorus, electrical machine, 
induction, condensers, effects of frictional electricity, velocity of electricity, atmos- 
pheric electricity; galvanic electricity; fundamental test, tension, force, capacity, 
Volta’s theory, the galvanic current, electrolysis, polarization, galvanic elements, 
accumulators, effects of a current, galvanometers, Ohm’s law, deduction, absolute 
and practical unit, currents, electro-magnetism, effect of magnets upon currents, 
induction (magnetic, voltaic) batteries; thermo-electricity; the principal elements. 

Telegraphy and telephones: Construction of plants; general discussion of the ma- 
terials: used in construction; protective appliances for telegraphs and telephones 
against storms. Electro-magnetic transmission—the Morse system, with its main 
and accessory apparatus, polarized apparatus, relays, systems of duplex teleg- 
raphy; apparatus for submarine lines; Hughes’s telegraphic printing system; the 
automatic systems; authographic telegraphs; house, market, and fire-alarm tele- 
eraphs; telephone and microphone systems, methods of disposition, equipment of 
central stations; interurban telephones; telegraphic clock regulators. 

Dynamos, transformers, power plants: Direct-current machines, armature, mag- 
netic field, reaction of currents, theory of electro-magnetic engines, theory of series 
dynamos, characteristics, currents; theory of compound machines; field magnets, 
description of special types; alternating-current machines, generating alternating 
currents, motors; transformers; transformation of direct and alternating currents, 
elementary theory, discussion of special types. 

Technics of lighting: Surface and underground transmissions; branches and con- 
nections; construction, insulation; computing and testing transmissions; electric 
lamps, are and incandescent; conduits. 

Theory of measurements and instruments, with practical exercises: General and 
special observations, carriage, mirror readings; segment and tangent needles; gal- 
vanometer; electro-dynamometer, voltameter, electrometer, calorimeter, rheostat; 
methods and apparatus for measuring resistance, efficiency, temperature coefficient; 
methods and apparatus for measuring the current and determining eletromotor force; 
photometer (method of measuring, the necessary Instruments). The object of the 
practical work is to familiarize the student thoroughly with the practical use of the 
instruments. He is required to perform the work and measurements in which he 
has received theoretical instruction, in order to give him that degree of skill and 
reliance which he needs in his future work. The practical exercises, therefore, 
embrace work which has reference to the measurement of resistance, efficiency, 
capacity, force of currents, and tension, to measurements of incandescent and arc 
lamps, and to dynamos. 

Signal systems and lightning rods: Signal and control apparatus for special pur- 
poses, with special reference to railways; consideration of lightning rods, their con- 
struction; other appliances for protection against lightning; test cf lightning 
conductors. / 

Galvanoplasties: The plating of metals and their alloys; preliminary and finish- 
ing operations; the most common methods of plating metals; processes of refining. 
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The higher trade school of electro-technics is intended to give such 
skill and technical knowledge as will fit persons for all branches of 
practical electrical work and at the same time give such a higher tech- 
nical training as will enable them to occupy important positions in 
electrical establishments. The pupils are either regular or special. 
The school opens October 1 and closes July 31. 

The matriculation fee is 4 crowns ($0.81), and the tuition is 240 
crowns (348.72) per year for both regular and special pupils. In the 
case of pupils without means the tuition may be remitted. A fee of 
10 crowns ($2.03) is charged for laboratory work. The pupils must 
pay for all books and materials used in the theoretical work. The 
products of the shops belong to the museum. 

The regular course of instruction covers two years. Candidates 
for admission must be graduates of the lower trade school of electro- 
technics or must have passed through at least six grades in an inter- 
mediate school, or if they are graduates of a lower intermediate 
school, they must have passed through two grades of a higher State 
industrial school. Special pupils must be at least 18 years of age. 
Examinations in all branches must be successfully passed in order to 
advance from one grade to another. Pupils receive certificates setting 
forth the successful completion of each of the studies and the previ- 
ous experience and special qualifications. The final examinations are 
regulated by the ministry of education. The school is in session from 
8 a.m. to 12 m. and from 2 to6 p.m. Occasional visits are made to 
establishments and electric plants. 

The following statement shows the branches taught and the hours 
per week devoted to each: 

First year: German language, 2; geography and history, 2; elements of higher 
mathematics, 2; physics, 4; elements of machinery, 2; electro-technics, 3; general 
chemistry, winter term, 3; summer term, 2; special drawing, 8; workshop and lab- 
oratory, winter term, 22; summer term, 21. 

Second year: German language, 1; geography and history, winter term, 2; summer 
term, 1; mathematics, winter term, 3; summer term, 2; electro-technics, 5; chemis- 
try, 2; special drawing, 8; elements of machinery, 1; workshop and laboratory, 24. 

Following is a synopsis of the foregoing course: 

German language: Selections from German literature, with exercises based upon 
these selections. 

Geography and history: Modern history and geography of Europe, with special 
reference to lines of transportation. 

Mathematics: Elements of higher mathematics, including logarithins, binomia 
formule, analytical geometry, differential and integral calculus. 

Physics: Review of the most important sections of mechanics, with special refer- 
ence to statics, theory of heat, especially mechanical heat; optics; exhaustive treat- 
ment of magnetism and electricity. 

Elements of machinery: Estimates of plants; encyclopedic treatment of lifting 
gear and pumps; steam boilers; steam engines. 

Electro-technics: Multi-polar direct-current generators, measurements; direct- 
current motors; power transmission; insulating measurements for cables; determining 
errors; theory of alternating currents. 
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General chemistry: The elements of inorganic chemistry. 
Special drawing: Exercises in drawing and sketching various apparatus and 
instruments. 


COURSES FOR MASTER WORKMEN. 


These courses are open only to master workmen and to journeymen 
who have already acquired a certain degree of skill in their respective 
trades. Model workshops, with corresponding courses, were open 
during the school year 1899-1900 for shoemakers, joiners, tailors, 
housesmiths, and carpenters. To be admitted to these courses, appli- 
cants must have attained the age of 24 years and must not be over 45 
years old. They must present satisfactory recommendations and 
must have satisfied all military requirements. In selecting applicants 
to these courses preference is given in the first place to masters and in 
the second place to journeymen who intend shortly to practice their 
trade as masters, or who are members of a trade association or similar 
organization or can produce evidence that they will shortly become 
members of such an organization. The hours of instruction are from 
8a. m. to 12 m. and from 2 to 7 p. m. 

The entrance fee to all courses is uniformly 4 crowns ($0.81), pay- 
able in advance. 

The number of persons attending these courses is limited to 18 in 
the course for shoemakers; to 15 in the courses for joiners, tailors, and 
carpenters; and to 12 in the course for housesmiths. 

Following are the courses in detail: 


Course for shoemakers: There are from 4 to 6 of these courses a year, each course 
continuing six weeks. The following subjects are taught: Taking measurements, 
trade drawing, cutting, hand work on uppers and bottoms; the use of the most 
important modern machines employed in shoemaking; industrial bookkeeping and 
computations; elements of law. Tuition is 50 crowns ($10.15), payable in advance. 
Persons without means may, upon proper application, have their tuition remitted and 
may receive pecuniary assistance. For residents of Vienna the pecuniary assistance 
for masters amounts to 120 crowns ($24.36), and for journeymen 100 crowns ($20.30); 
for nonresidents it amounts to 180 crowns ($36.54) for masters and 140 crowns 
($28.42) for journeymen, with reimbursement of their railroad fare for third-class 
passage. Persons who thus receive pecuniary assistance are exempt.from the pay- 
ment of tuition, but in no case is there an exemption from the payment of the 
entrance fee. 

Course for joiners: There are several of these courses each year, each course con- 
tinuing eight weeks. Systematic instruction is given in the following subjects: Trade 
drawing (windows, doors, portals, ete.); shopwork; the making of windows, doors, 
ete., from detail drawings in natural size, by means of modern tools and especially 
modern machinery; estimates; technology of auxiliary articles, as clasps, etc.; tools 
and woodworking machines; industrial bookkeeping and computations; elements 
of law. The tuition for this course is 80 crowns ($16.24). Persons without means 
may, upon proper application, as in the case of the course for shoemakers, have their 
tuition remitted and may receive pecuniary assistance. For residents of Vienna the 
pecuniary assistance for masters amounts to 160 crowns ($32.48) and for journeymen 
140 crowns ($28.42). For nonresidents it amounts to 240 crowns ($48.72) for 
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masters and 190 crowns ($38.57) for journeymen, with reimbursement of their rail- 
road fare for third-class passage. Persons who thus receive pecuniary assistance are 
exempt from the payment of tuition. 

Course for tailors: There are from 4 to 6 of these courses each year, each course 
continuing six weeks. Systematic instruction is given in the following subjects: 
Taking measurements; trade drawing; designing patterns; cutting; the making of 
model pieces; industrial bookkeeping and computation; elements of law. The con- 
ditions as to tuition, pecuniary assistance, etc., prevailing in the course for shoe- 
makers are also applicable to this course. 

Course for housesmiths: There are several of these courses each year, each course 
continuing eight weeks. -Systematic instruction is given in the following subjects: 
Special drawing of the most important articles pertaining to the housesmith’s trade, 
as locks, clasps, ete.; lectures on trade drawing; shopwork; instruction in the mak- 
ing of various articles pertaining to this trade, with special reference to the treatment 
of various metals, selection of tools, use of the most important machine tools, ete.; 
technology—the most important materials, their properties and their manufacture; 
housesmith’s tools and metal-working machines, machines and motors; description 
of the construction and the use of small motors, repair of locomobiles and agricultural 
machines; industrial hygiene and prevention of accidents; industrial bookkeeping; 
practical arithmetic; elements of law. The same conditions as to tuition, pecuniary 
assistance, etc., which prevail in the course for joiners are also applicable to this 
course. 

Course for carpenters: This course is intended to educate a class of competent fore- 
men, and, owing to its more extensive subject-matter as compared with the other 
courses for master workmen, its duration has been extended to twelve weeks. The 
course of instruction embraces geometrical drawing, roofing, building construction, 
technology, practical arithmetic, practical work in carpentry, elements of law. Tui- 
tion in this course is free. The stipends for those who are residents of Vienna are 
uniformly 200 crowns ($40.60), and for nonresidents 240 crowns ($48.72). 


SPECIAL EVENING AND SUNDAY COURSES. 


These courses are intended for men who are engaged in practical 
work, and they are so arranged as to offer the greatest scope of 
instruction possible in order to suit the special needs of each individ- 
ual. The courses are open from the beginning of October until the 
end of March. Applicants for admission must have attained the age 
of 17 years. The entrance fee is 4 crowns (60.81), payable in advance. 
Tuition for the term is 12 crowns ($2.44), which in certain cases may 
be paid in installments. There is no exemption from the payment of 
these fees. Each person has the choice of the lectures and exercises, 
but no change from one course to another is permitted after the open- 
ing of the lectures. Certificates covering the subjects pursued are 
issued only to those who apply for them at the beginning of the term, 
who are regular in their attendance, and who pass the required exam- 
ination at the close of the lectures or exercises. 

The following is a synopsis of the various subjects of instruction: 


DRAWING. 


1. Geometrical and projective drawing, two hours per week. Elementary exercises 
in geometrical and projective drawing, shadows, and network. 
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2. Trade drawing for joiners, four hours per week. Drawing from copies on various 
scales; remodeling from copies; detail drawing from copies and sketches. 

3. Technical drawing for housesmiths and machinists, four hours per week. Exer- 
cises in drawing from copies with due regard to the previous knowledge of the 
student. 

4, Industrial drawing for housesmiths and other metal workers, two hours per 
week. Exercises in drawing and sketching of various articles produced in the metal 
trades. 


TECHNOLOGICAL LECTURES. 


1. Location, production, and technical properties of wood, two hours per week. The 
location of the most important kinds of timber in Austria; examination of the quality 
and properties of standing timber for certain purposes; cutting, transportation, and 
proper treatment of wood; examination of wood with reference to its technica] and 
industrial properties. 

2. Structure of the most important kinds of timber, two hours per week. The cel- 
lular structure of timber; the arrangement of cells; the concentric layers; difference 
between the older and newer concentric layers; characteristics of the most important 
kinds of timber. 

Chemical technology of timber, two hours per week. Examination of the struc- 
ture of timber from a chemical point of view; phenomena of a chemical nature in 
timber and effect of chemical processes upon the same; impregnation; preservation; 
products obtained from timber by chemical processes. 

4, Technical finishing processes of wood with practical exercises, four hours per 
week. Dressing, staining, polishing, varnishing, japanning, vilding, ete.; examina- 
tion of the various auxiliaries; preparation and properties of glue, ete. 

5. Chemistry of food, two hours per week. Meat, meat products, preserved meat, 
milk, butter, cheese, honey, flour, table oil, coffee, substitutes for coffee, wine, beer, 
brandy, and other spirituous liquors, water. 

6. Technology of bleaching material, two hours per week. Chlorine, binoxide, 
manganate of potash, sulphuric acid, sulphite of soda, hydrosulphurous acid, hydro- 
sulphite of soda, properties of these and other bleaching materials. 

7. Motors and machine tools, two hours per week. Historical, theory of the steam 
engine, gearing of steam engines, machine tools for metal working, turning lathes, 
planing and shaping machines, boring machines, grinding machines, mortising 
machines, friezing tools and presses. 

8. Chemical technology of metals, two hours per week. Location, chemical proper- 
ties, special characteristics of metals; production-of metals; influence of impurities; 
influence of carbon in iron; precious and base metals; their oxides; compounds. 

9. Technical finishing processes of metals with practical exercises, two hours per 
week. The plating of metals and their alloys; the most common methods of plating 
metals; finishing processes; grinding, scouring, staining, calcining, etc. 

10. Industrial hygiene and prevention of accidents, two hours per week. The 
proper arrangement of workshops, protective measures against accidents in factories, 
ete. 

ELECTRO-TECHNICS. 


1. Elements of electricity and magnetism, two hours per week. Magnetism; fric- 
tional, galvanic, and thermo electricity. 

2. Telegraphs, telephones, and electric clocks, two hours per week. The open 
current, the Morse system, the closed current, submarine telegraphy, dial telegraph, 
telephones, microphones, Electric clocks. é 

3. Electrical machines and transformers, two hours per week. Induction, direct 
current machines, alternating current machines, transformers. 
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4. Transmission of power, lamps, plants, two hours per week. Theory of trans- 
mission of power, the different systems, construction of arc lamps, incandescent 
lamps, construction and estimates of plants. 

5. Batteries and accumulators, electrical measurements, two hours per week. Units 
of measure, galvanic and thermo elements; accumulators; the most important sys- 
tems; measuring instruments; methods of measuring resistance, current, and tension; 
photometry; practical exercises on Sunday mornings for a limited number of stu- 
dents on the determination of resistance, the force of currents, tension, intensity of 
light, ete. ; 


OTHER SUBJECTS. 


1. Mathematics, six hours per week. Practical arithmetic, including square and 
cube roots, elementary algebra, and plane geometry. 

2. Bookkeeping and correspondence, two hours per week. Single-entry book- 
keeping and industrial correspondence, including the principal legal forms, as con- 
tracts, documents, ete. 

3. Chemistry of the perfumery industry, one hour per week. Chemistry of per- 
fumes, description of natural and artificial perfumes, methods of producing artificial 
perfumes, technology. 

4. Stenography, two hours per week. A course in stenography with exercises in 
reading and writing stenographic correspondence. Tuition for this course is 6 crowns 
($1.22). 


SCHOOLS FOR IMPORTANT GROUPS OF TRADES. 


These institutions are usually known as ‘‘ industrial schools” (Gewer- 
beschulen). Of the twenty schools enumerated in the introduction the 
State schools at Reichenberg and Innspruck have been selected for 
detailed description, because in the scope of their work and character 
of their organization they are fairly representative of the entire class. 


STATE INDUSTRIAL SCHOOL AT REICHENBURG. 


This school (%. hk. Staats-Gewerbeschule), which comes within the 
class of schools for important groups of trades, was founded in 1875. 
Its object is to train persons for important positions in industrial 
establishments and for handicraft trades, in accordance with the needs 
of modern industry. The aim of the school is, among other things, 
to advance domestic industry to a position of independence of foreign 
markets. The institution consists of two divisions, a higher industrial 
school (héhere Gewerbeschule) and a school for foremen ( Werkmeister- 
schule). The former includes a department for the building trades, a 
department for the mechanical trades, and a department for the 
chemical industries. The school for foremen comprises a department 
for the building trades and one for mechanical industries. An indus- 
trial continuation school is also conducted in connection with this 
institution. 

The higher industrial school aims to give, by means of systematic 
instruction, all the necessary technical knowledge required in the 
practical operation of factories or handicraft trades, and at the same 
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time to give a certain degree of general education whereby persons 
may become competent to carry on higher technical trades or to occupy 
important positions in manufacturing establishments. Thus, the depart- 
ment for building trades is intended to educate architects, building 
contractors, and foremen of stonecutters, carpenters, etc. The mechan- 
ical-technical department is intended for future manufacturers, super- 
intendents of factories, and technical experts in machinery construction 
work, metal working, wood working, electro-technics, spinning and 
weaving mills, ete. The chemical-technical department is intended for 
manufacturers, superintendents, and technical experts in the various 
cheniical industries, such as dyeing, textile printing, bleaching, sugar 
refining, distilling, brewing, glass and pottery works, chemical works, 
etc. For students desiring to devote themsclves to the textile indus- 
tries a special course in the theory and practice of weaving is pro- 
vided, There is a special laboratory for students taking the course in 
electro-technics, and a mechanical workshop for those taking the 
mechanical-technical course. Graduates may continue to work in 
these shops in order to devote themselves exclusively to practical 
work for one or two half-year terms. For the chemical branches of 
the textile industry there is a dyeing school and a laboratory. 

The course of study in each department covers four years. Candi- 
dates for admission must be at least 14 years of age, must be graduates 
of three-grade grammar schools (dreiclassige Biirgerschulen) or of insti- 
tutions of a similar rank and must pass an entrance examination in 
arithmetic, geometry, and natural philosophy. The final examinations 
prior to graduating cover the whole course of the school. The school 
term begins September 16, each year. The tuition is 8 florins ($3.25) 
per half-year term. The regular students in the chemical-technical 
department pay, in addition, 15 florins ($6.09), and the special students 
25 florins ($10.15), per half-year term for the use of the laboratory. 
Persons without means may be granted free scholarships. 

Following is the programme of the subjects taught in the higher 
industrial school and the hours per week devoted to each: 


MECHANICAL-TECHNICAL DEPARTMENT. 


First year: German language, 5; geography, 3; algebra, 5; geometry, 4; geomet- 
rical drawing, 4; physics, 4; chemistry, 3; free-hand drawing, 6. 

Second year: German language, 3; geography and history, 3; mathematics,-first 
term, 10; second term, 6; descriptive geometry, first term, 9; second term, 7; physics, 
4; chemistry, 4; mechanics, second term, 4; free-hand drawing, first term, 6; second 
term, 4; machine drawing, second term, 4. 

Third year: German language, 3; geography and history, 3; mathematics, first term, 
5; second term, 2; mechanics, first term, 4; second term, 7; machine construction, 
16; general mechanical technology, 6; chemical technology, 2; mensuration, second 
term, 2. : 

Fourth year: German language, 2; geography and history, 3; theoretical and applied 
mechanics, first term, 8; second term, 7; machine construction, first term, 7; second 
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term 8; machine drawing, 13; elements of machinery, first term, 4; general mechan- 
ical technology, second term, 4; elements of architecture and architectural drawing, 
2; special mechanical technology, 4. ; 

Following is a synopsis of the foregoing course: 

The course in drawing embraces exercises in free-hand drawing and sketching parts 
of machines and entire simple machines, perspective drawing of machine models, and 
machine drawing with lectures on the elements of machines and their construction. 

Machine construction: Elements of machines, construction of pul-eys, windlasses, 
cranes, presses, pumps, water wheels, turbine wheels, steam boilers; steam, caloric, 
and gas engines, steam-engine gearing. Electro-technics—dynamos, measuring instru- 
ments, lamps, and plants; measurements of currents, resistance and tension, with 
practical illustrations; simultaneous measurements of electrical power of dynamos 
and of electric lamps. 

General mechanical technology: Technology of metals and of wood with special 
reference to their usein machinery; drawing and sketching of tools, machinery, and 
factory equipments; principles of spinning, weaving, finishing, and paper making. 

Chemical technology: Technology of fuel, water, lighting; scouring, bleaching, dye- 
ing, and printing; distilling, brewing, and sugar refining. 

Mensuration: Arrangement and use of the most important measuring and leveling 
instruments. 

Theoretical and applied mechanics: Mechanics of power-transmitting machines 
and motors, hydraulics, theory of water motors, of pumps and ventilators; theory 
of mechanical heat with reference to steam and gas; theory of steam and caloric 
engines; electro-mechanics based upon experimental physics with special reference 
to electric lighting and transmission of power. 

Machine drawing: Drawing of connected parts of machines, reproduction of 
machines, drawing of machines from sketches or from simple designs. 

Elements of machines: Machines, their construction, efliciency, required power, 
and their work, their arrangement and proper gearing. 

Elements of architecture and architectural drawing: Elements of building construc- 
tion with special reference to the wants of the students. 

Special mechanical technology (for students who intend to take up the textile 
or paper industry): Spinning and weaying with special reference to the construction 
of the machines pertaining thereto; finishing machines; paper making; drawing and 
sketching from samples and reproduction of working machines pertaining to the 
textile industry. 

BUILDING-TRADES DEPARTMENT. 


First year: Indentical with the first year of the mechanical-technical department. 

Second year: German language, 3; history and geography, 3; mathematics, first 
term, 10; second term, 6; descriptive geometry, first term, 9; second term, 7; physics, 
4: chemistry, 4; elements of architecture, second term, 6; free-hand drawing, 6. 

Third year: German language, 3; history and geography, 3; building construction, 
15; architectural mechanics, 4; architectural styles, 6; chemical technology, 2; free- 
hand drawing, 6. , 

Fourth year: German language, 2; history and geography, 3; building construc- 
tion, first term, 24; second term, 20; architectural styles, 2; architectural mechanics, 
2; mensuration, second term, 4; free-hand drawing, 6. Optional—stonecutting, 
second term, 3. 

Vollowing is a synopsis of the foregoing course: 

Free-hand drawing: This course embraces exercises in free-hand drawing from 
plastic models, especially the ornamental styles used in the various architectural 
branches; designing, with special reference to architectural ornaments and decora- 
tions; exercises in pen drawing. 
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Building construction: Consideration of the various building materials; excavation, 
foundation, masonry work, carpenter’s work, housesmith’s work, painting, paper- 
hanging, etc.; heating and ventilation; water, telephone, and gas connections; :closets 
and sinks; the different types of the most common buildings in city and country; 
remarks on location, size, and connection of rooms; building hygiene and protective 
measures; estimates and building contracts; building regulations; exercises in draw- 
ing plans for agricaltural and industrial buildings and dwelling houses. 

Architectural mechanics: Composition and resolution of forces; gravity; stability; 
their application to architecture; principles of mechanics; theory of iting 
machines, ete. 

Architectural styles: The various orders, attic, doric, etc.; moldings and casings 
in general; base moldings, breast moldings, etc.; profiles-of door and window casings; 
arrangement of facades; the various styles of architecture with reference to orna- 
mental and constructive details; the oriental style; systems of Greek and Roman 
arehitecture and their most important monuments; Byzantine and Mohammedan 
style; Romanesque and Gothic architecture; studies in Italian renaissance and that of 
other countries; architecture of the eighteenth and nineteenth centuries. 

Chemical technology: Technology of fuel, water, glass, clay; principles of distill- 
ing, brewing, and sugar refining. 


CHEMICAL-TECHNICAL DEPARTMENT. 


First year: Identical with the first year of the mechanical-technical department. 

Second year: German language, 3; history and geography, 3; mathematics, first 
term, 6; second term, 4; descriptive geometry, 3; physics, 4; chemistry, first term, 
8; chemical laboratory work, second term, 6; mechanics, second term, 4; mineralogy 

nd geognosy, 3; free-hand drawing, first term, 6, second term, 4. 

Third year: German language, 3; history and geography, 3; general chemistry, 4; 
technical chemistry and chemical technology, first term, 3; second term, 5; chemical 
laboratory work, 20; mechanics, 2; elements of machinery, 3. 

Fourth year: German language, 2; history and geography, 3; technical chemistry 
and chemical technology, 6; chemical laboratory work, 22; elements of machinery, 
3; mechanical technology, 3; building construction and drawing, 2. 

Following is a synopsis of the foregoing course: 

Chemical laboratory work: Setting up of simple apparatus; practice in chemical 
operations; simple analysis by dry methods; reactions; simple analysis by wet 
methods; lectures on analytical chemistry with practice in qualitative analysis; 
preparation of chemicals; exercises in quantitative determinations, with special 
reference to the technical-analytical work of the student in his specialty. 

Mechanics: Composition and resolution of forces; grayity, friction, and resistance; 
simple machines; stability; the essentials of physics with reference to the needs of 
the chemist; geodynamics; equilibrium and motion of fluids and gases with special 
reference to technical chemistry. 

Mineralogy and geognosy: Studies of the most important minerals, their. crystallo- 
graphic, physical, and chemical properties; elements of geognosy. 

Free-hand drawing: Exercises in reproducing and sketching parts of machines, 
chemical apparatus, and of machines from models and drawings; exercises in colors. 

Technical chemistry and chemical technology: Examination and filtration of 
water; manufacture of various chemical products, metalloids, acids, salts, combusti- 
bles, and gunpowder; technology of lime, gypsum, and cement; manufacture of glass 
and earthenware, etc.; fuel and heating; lighting and lighting material; organic dye- 
stufis, dyeing, printing, and bleaching; industries connected with agriculture; fat 
and soap industry; tanning; excursions to factories and workshops for purposes of 
observation. 
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Elements of machinery: Description and construction of the most important parts 
of machines, calculating machines, and measuring instruments; the use of motors; 
measurement of water power; description and explanation of vertical and horizontal 
water wheels, pumps; ventilators, presses; application of steam power, production 
ef steam; description and explanation of steam engines; electric lighting. 

Mechanical technology: Technology of metals and of wood; spinning, weaving, 
and paper making. 

Building construction and drawing: Elements of architecture with reference to the 
future work of the student. : 

Optional studies: Modeling in clay, work in gypsum, wood, and stone, three hours; 
bookkeeping and business correspondence, two hours; fire department, its organiza- 
tion and service, two hours; relief measures ii cases of accidents, ten hours; laws 


-and regulations governing trade and commerce, two hours. 


SPECIAL COURSE IN THEORETICAL AND PRACTICAL WEAVING. 
[Arranged fer studenis who intend to deyote themselves to the textile industry.] 


Theory of weaving: The three classes of fabric formations; weaving of cotton, 
worsted, and woolen fabrics; formation of the outer and inner weave; calculations 
for the heddles; separation of simple cotton, wool, and mixed fabrics; double weaving; 
fancy goods; calculations for yarn. 

Handloom weaving: Work on Jacquard looms; tying up; counting and punching 
cards. 

Theory of mechanical weaving: Principles of power looms; formation of fabrics; 
mechanism of looms. Instruction in this subject is in connection with the subject 
on=pecial mechanical technology. 

Practice in mechanical weaving: Weaving on yarious power looms; mounting the 
same and taking them apart; putting together of cards according to the class of 
fabrics. 

The school for foremen is intended to give to persons already 
engaged in the building trades, or in some branch of practical mechan- 
ical work, an opportunity to obtain, in the shortest possible time, such 
skill and theoretical knowledge as is of greatest value to a master 
workman or foreman in an industrial establishment. The school com- 
prises two divisions: A building trades department for master masons, 
builders, architectural draftsmen, carpenters, stonecutters, joiners, 
tinsmiths, roofers, plasterers, etc.; and a department for mechanical 
trades, such as machinists, locksmiths, machine builders, instrument 
makers, blacksmiths, boiler makers, coppersmiths, millwrights, over- 
seers in weaving mills, master spinners, sizers, etc. This school is 
especially suited for young men who wish to succeed their fathers 
in the management of their own mechanical establishments, such as 
machinery construction, locksmithing, weaving, spinning, sizing, etc., 
or the building trades. 

Each division consists of four half-year courses, which in the 
building trades department are given only during the winter term 
and thus extend over a period of four years. This enables the 
students of the latter department to practice their trade during the 
building season of each year. 
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Candidates for admission must have completed their common- 
school education and must show that they have practiced their trade 
at least two years. Persons who have not completed the second 
grade of a grammar school (Biirgerschule) must attend a two years’ 
course in an industrial continuation school before being admitted. 
The school term begins September 16 in the department for mechan- 
ical trades and October 15 in the department for the building trades. 
The tuition is 6 florins ($2. 44) per half-year term. A fee of 10 florins 
($4.06) per half-year term is charged for the use of the workshop. 
Pupils without means may receive free scholarships. 

Graduates of the building-trades department are given an oppor- 
tunity to enter the State railway service of Austria as minor officials. 
Upon entering the railway service they receive a salary of 1.25 florins 
($0.51) per day each and the uniform of assistant road overseer 
(Aushilfs-Bahnmeister). After a period of probation advancement is 
made to the position of road overseer (Bahnimeister), with a yearly 
salary of 500 florins ($208) and free residence. 

Following is a programme of the subjects taught and the hours per 
week devoted to each: 


BUILDING-TRADES DEPARTMENT. 


First term: German language, 4; geography, 1; arithmetic, 6; geometry, 5; pro- 
jections, 8; physics, 4; free-hand drawing, 8; building construction, 4. 

Second term: German language, 3; business correspondence, 1; geometry, 4; pro- 
jections, 8; physics, 2; building construction, 138; architectural styles, 2; free-hand 
drawing, 8. 

Third term: German language, 2; business correspondence and bookkeeping, 2; 
mensuration, 2; algebra, 4; building construction, 15; architectural styles, 6; free- 
hand drawing, 8. Optional: Modeling in clay, work in gypsum, wood, and stone, 3; 
fire extinguishing, 2. 

Fourth term: Mechanics, 4; building construction, 4; designing, 21; free-hand 
drawing, 10. Optional: Stonecutting, 3; fire department, its organization and service, 
2; relief measures in cases of accident, 10. 

Following is a synopsis of the foregoing course: 

The course in free-hand drawing embraces exercises from plain designs to the rep- 
resentation of plastic ornaments, exercises in coloring surface ornamentation, draw- 
ing from models, especially those relating to architecture, exercises in sketching, 
working drawings for builders from models, drawings of facade details in natural 
size, by the use of samples and models. 

Building construction: Stone and frame work, vaults, staircases, ceilings, floors, 
plastering, roofs and roofing, building materials, carpenter work, house and locksmith 
work, glazier work, painting, heating and ventilation, closets and sinks, wells, foun- 
dation, iron construction, plans for urban and rural buildings, estimates, building regu- 
lations, building hygiene and protective measures. 

Architectural styles: Profiles of casings, their representation on a large scale, the 
various orders, with special reference to the Roman style, arrangement of casings, 
windows, and doors. 

Mensuration: The most important measuring and leveling netrmenie practical 
exercises in laying out and platting building lots and buildings. 

Designing of rural and urban buildings from various plans. 


~y 
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MECHANICAL-TRADES DEPARTMENT. 


First term: German language, 4; geography, 1; arithmetic, 6; geometry, 5; pro- 
jections, 8; free-hand drawing, 8; physics, 4; mechanical technology, 4. 

Second term: German language, 3; business correspondence, 1; algebra, 4; georne- 
try, 4; physics, 4; elements of machinery, 5; free-hand drawing, 6; projections, 7; 
machine drawing, 6. 

Third term: German language, 2; business correspondence and bookkeeping, 2; 
mathematica, 4; physics, 4; mechanics, 6; elements of machinery, 3; machine draw- 
ing, 14; mechanical technology, 4; special mechanical technology, 4. 

Fourth term: Mechanica, 4; elements of machinery, 7; machine drawing, 16; build- 
ing construction, 2; special mechanical technology, 4. 

Following is a synopsis of the foregoing course: 

Flements of machinery: Cranes and elevators; pumps and ventilators; stoking, 
boilers, steam engines, and how to tend them; water motors; motors for smal) estab- 
lishments; thorough knowledge of the construction and the relative speed of 
machine tools, their power and their efficiency; dynamos, apparatus for electrical 
measurements, lamps, and electric plants. Also special lectures on the construction 
of mills, breweries, distilleries, waterworks, ctc., according to the special necds of 
the students. 

Mechanical drawing: Drawing of the different parte of machines from eamples and 
models, and from rules; reproduction of entire machines. 

Mechanical technology: Principles of spinning, weaving, finishing, paper making. 

Special mechanical technology (for students who intend to take up the textile 
industry): Spinning and weaving with reference to the construction of the machines 
pertaining thereto; finishing machines; paper making; drawing and sketching from 
samples and reproduction of working tnachines pertaining to the textile industry. 

Building construction: Building materiale, foundations, building regulations, plat- 
ting, and leveling. 

Optional studies: Practical exercises in the mechanics) workshop; fire-extingnishing 
department, ite organization and service; relict measures in case of accidents. 


The continuation school offers opportunities for handicraftemen of 
all trades to extend their technical training in the evenings and on 
Sunday mornings. Special attention is given to instruction in draw- 
ing and modeling, which is gradually specialized for the particular 
trade followed by the student. The instruction given at the school 


comprises geometry, geometrical drawing, and the study of projec- 


tions, seven hours per week; drawing for the building trades, seven 
hours; drawing for the metal trades, seven hours; free-hand and 
industrial art drawing, seven hours; modeling, four hours. Instruc- 
tion is given on three week days from 6.20 to 8.20 p. m. and on Sundays 
from 6a. m.to12m. In addition to these, special courses are given 
in bookkeeping and accounting, two hours per week; estimating cost 
of production of joinery work, two hours per week, for journey men; 
architectural styles, two hours per week, for joiners, stonecutters, etc.; 
mechanics, two hours per week, for machinists, turners, instrument 
makers, etc., and a course for boiler and engine tenders, two hours 
per week. Each course lasts seven months—from October 1 to May 1. 
At the dose of each course pupils receive certificates of scholarship, 
attendance, and deportment. The tuition is 2 florins (40.41) per course. 


9257—02—_41 
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The attendance of the day courses at the Reichenberg industrial 
school was as follows at the beginning of the school term 1898-99: 

Higher industrial school: First year, 90; second year, 77; third 
year, 78; fourth year, 75; total, 320. Of these, 90 were in the pre- 
paratory class, 57 in the department for the building trades, 93 m 
the mechanical-technical department, and 75 in the chemical-technical 
department. 

School for foremen: Building trades department—first year, 48; 
second year, 40; third year, 38; fourth year, 39; total, 165. Mechan- 
ical trades department—68 pupils, of whom 62 took the mechanical 
and 6 the chemical trade course. 

At the close of the school term 1897-98 there were 72 graduates 
from the higher industrial school, 30 from the building trades depart- 
ment and 29 from the mechanical trades department of the school for 
foremen. 

The following table shows the number and occupations of persons 
attending the regular courses of the industrial continuation classes 
attached to the school at the beginning of the school term 1898-99: 


NUMBER AND OCCUPATIONS OF PERSONS ATTENDING THE CONTINUATION CLASSES OF 
THE STATE INDUSTRIAL SCHOOL AT REICHENBERG, 1898-99. 
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STATE INDUSTRIAL SCHOOL AT INNSPRUCK. 


This institution (2. 2%. Stuats- Gewerbeschule) comes within the same 
class as the preceding, except that it does not include a higher indus- 
trial school, but is only a school for foremen. It comprises a depart- 
ment for the building trades and one for industrial art. 

The department for the building trades includes: (1) A school for 
builders, with two full-year and three half-year winter terms, intended 
for draftsmen, master builders, etc.; (2) a school for carpenters, with 
two full-year and one half-year winter terms; (3) a school for stone- 
cutters, with two full-year and one half-year winter terms; (4) a school 
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for joiners, with a four years’ course, including practical training in 
workshops; (5) a school for lock, house, and tin smiths, with a two 
years’ course. 

The department for industrial art comprises: (1) A trade school for 
the woodworking industry, with a four years’ course, including a 
workshop for cabinetmaking, turning, inlaid work, and wood carving; 
(2) a trade school for metal work, with a four years’ course, including a 
workshop for brass and bronze work, gold and silver smithing, engray- 
ing, chasing, electroplating, and fancy wrought-iron work; (3) a trade 
school for painting and decorating, with a two and one-half years’ 
course, intended for decorators, glass stainers, sign painters, majolica 
decorators, lithographers, xylographers, retouchers, mosaic workers, 
ete. 

In addition to these, there are four special courses given at this 
institution, namely: (1) A course for makers of instruments of preci- 
sion; (2) a drawing course for girls; (8) an industrial continuation 
school; (4) an open drawing hall for men, where instruction is given on 
Sunday mornings. 

Candidates for admission to the first-year classes must have com- 
pleted their regular common-school education. Those taking the 
industrial continuation course must, in addition, be actually serving as 
apprentices or journeymen. The drawing hall is open only to masters 
and journeymen. 

The matriculation fee is 1 gulden ($0.41) and the tuition is 3 gulden 
($1.22) per half-year term in the building trades and industrial art 
departments, 2 guiden ($0.81) in the special course for makers of 
instruments of precision and the drawing course for girls, and 1 
gulden ($0.41) in the industrial continuation school, no matriculation 
fee being charged in the latter. No tuition is charged for attendance 
at the open drawing hall. Free scholarships are granted to persons 
of small means. 

Following is a programme of the branches taught at this institu- 
tion and the hours per week devoted to each: 


BUILDING-TRADES DEPARTMENT.” 


First year: Religion, 2; German language, winter term, 5; summer term, 2; geog- 
raphy, winter term, 3; arithmetic, winter term, 4; summer term, 3; geometry, 
winter term, 5; summer term, 2; geometrical drawing, winter term, 9; free-hand 
drawing, winter term, 10; summer term, 12; penmanship, winter term,.3; summer 
term, 2; business correspondence, summer term, 2; projections, lectures and draw- 
ing, summer term, 12. x 

Second year: German language, winter term, 2; physics, winter term, 4; algebra, 
in schools for builders and carpenters only, winter term, 3; summer term, 2; projec- 
tions, winter term, lectures, 2; drawing, 6; architecture, winter term, 3; summer term 


@The branches taught are pursued in common by all students of the schools 
embraced in this department, unless otherwise stated. 
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in schools for builders and carpenters, 3; in schools for stonecutters, joiners, and house 
and tin smiths, 2; architectural drawing, winter term in schools for builders and car- 
penters, 9; inschools for stonecutters, joiners, and house and tin smiths, 12; summer 
term, in schools for builders and carpenters, 9; in school for stonecutters, 12; in 
schools for joiners and house and tin smiths, 16; free-hand drawing, winter term, 8; 
summer term, 10, except in school for stonecutters, 9; business correspondence and 
bookkeeping, summer term, 3; projections and linear perspective, summer term, 
lectures 1, drawing 4; ornamental styles, summer term, 4; modeling, summer term, 
in school for stonecutters, 4. 

Third year (winter half-year term): Graphical statics, in schools for builders and 
carpenters, 2; building materials, in schools for builders and carpenters, 2; architec- 
ture, in schools for builders and carpenters, 3; architectural drawing, in schools for 
builders and carpenters, 15; in school for stonecutters, 16; free-hand drawing, in 
schools for builders and carpenters, 10; in school for stonecutters, 14; modeling in 
school for stonecutters, 4. 

Fourth year (winter half-year term): Architectural styles, 2; architectural dravw- 
ing, in schools for builders and stonecutters, 10; in school for carpenters, 8; architec- 
tural mechanics, in schools for builders and carpenters, 3; architecture, in school for 
builders, 4; architectural drawing in school for builders, based upon the lectures on 
the preceding subject, 11; business relations of the builder, in schools for builders 
and carpenters, 1; rural architecture, in schools for builders and carpenters, 2; via- 
tecture, in school for carpenters, 6; drafting in school for carpenters, 11; in school for 
stonecutters, 16; free-hand drawing, in schools for builders and carpenters, 6; model- 
ing in school for stonecutters, 11. 

Fifth year (winter half-year term), school for builders only: Surveying, 3; via- 
tecture, 6; drafting, 20; general history of art, 2; free-hand drawing, 8. Optional— 
modeling, 6. 

Following isa synopsis of the branches especially pertaining to the building trades: 

Architecture (all schools): Architectural styles, kinds of masonry, stone bonds for 
walls, round and polygonal pillars, construction of chimneys, basements, and walls; 
framing, framing timber, etc., iron bonds, construction of masonry, fastening pins 
and their applications. 

Schools for builders and carpenters: Natural and artificial foundations, piling, 
concrete work, theory and bearing strength of such foundations; sheet. piling, dikes, 
truss frames, construction of ceilings and floors from wood, construction of ceilings 
from wood and iron, block walls, framed partitions, rough brickwork, construction of 
roofs, truss work for small and large spans, dome and tower roofs, framing, joining 
of rafters, covering of roofs, construction of roofs from wood and iron, construction 
of casings, plain scaffolding for arches with small and large spans, construction of 
wells, inclosures. 

School for stonecutters: Natural building stone, with special regard to the local 
conditions of Tyrol and the Vorarlberg; mortars; stonecutters’ tools; stone quarry- 
ing, dressing stones, working drawings; cut of stones for basements and casings, free- 
stone masonry, arches, and yaults; cut-stone ribs in Gothic vaults, their projection 
and setting; stone walls between doors and windows, Gothic carved work; projec- 
tion and estimates of staircases, forms of stairs and stone railings. 

School for joiners: Characteristics of the various kinds of wood used by joiners; 
construction of the various kinds of doors, windows, gates, sliding doors, air tubes, 
window blinds, shutters, flooring, wainscot work, wooden ceilings. 

School for house and tin smiths: Production and properties of iron; the various 
kinds of iron used in commerce; the various kinds of tin and its production; tin- 
smiths’ and housesmiths’ tools; fastening pins, rivets, tie bands, and screws; tin 
roofing, eaves, pipes, water spouts, gabled dormer windows; construction of locks, 
door and window fastenings; windows of fancy iron, screens, lightning rods, and 
tower caps. 
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School for builders only (fourth year): Arches and vaults and their representation 
in building plans; barrel, intersecting, cloister, and domed vaults, their scaffolding, 
construction in layers with regard to the cut of stone; production of brick; the Prus- 
sian cellar vault and the surbased spherical vault; the vaulting between traverse and 
girdles, oblique barrel yaults; house and street drainage, the use of hollow tiles; 
estimates of the cubical contents of all kinds of vaults; estimates for the various 
kinds of wooden, stone, and iron staircases; construction of windows, doors, gates, 
furnaces, ranges, stoves, and chimneys; theory of steam heating, ventilation, plans 
for kitchens, cellars, dining rooms, and laundry rooms; plans ,for water-closets, 
sinks, ice pits, baking ovens, embedding of steam boilers, chimneys, iron supporters, 
and columns; construction of balconies and projectures. 

Architectural drawing (all schools): Drawing of plain building details from sam- 
ples; drawing of wood and stone bindings from samples and models; exercises in con- 
struction; sketching in colors; exercises in drawing architectural forms from nature. 
Generally, the students draw the objects which pertain to their particular line of 
work. The exercises in drawing are based mainly upon the lectures on architecture, 
and follow the methods used in the Government arehitect’s office. Special attention 
is given to the detail working drawings, particularly in the schools for joiners, house- 
smiths, and tinsmiths. 

Schools for builders, carpenters, and stonecutters: Drawing of the antique orders 
and of the renaissance, their details on a larger scale; drawing of base moldings, 
separating moldings and capital moldings of the Roman and renaissance periods in 
outlines and representing the cuts in colors; natural details of casing profiles with 
reference to the ornamental; drawing of portions of facades from correct types of the 
renaissance and particularizing them in natural size. The stonecutters also draw 
details of the Gothic style, tombstones, chimneys, simple wells, and the various 
forms of lettering most commonly used in stone masonry. The carpenters draw only 
the Tuscan and Doric orders after Vignola, details of frame buildings, verandas, and 
details in natural size. 

Free-hand drawing: Drawing of architectural moldings with plastic ornaments, bas- 
reliefs, acanthus, capitals, rosettes, etc., from plaster casts. The stonecutters also 
draw ornaments for filling in, brackets, etc., foliaceous ornaments of the Gothic 
style, and profiles of all kinds of molding. The carpenters draw also carved beam 
heads, vertical uprights, etc. The housesmiths draw mainly details of smiths’ work, 
ornamental railing, mountings, and locks of various kinds. The tinsmiths draw 
ornamental motives on baleony brackets, casings, etc. Pencil and rubber, water 
colors, quills and pens are mainly employed in drawing. 

Modeling: Modeling from simple plastic samples in clay; exercises in more com- 
plicated ornamental motives from models, and finally of sculptuary details from 
drawings in natural size. 

Building materials: Stratification of rocks, natural building stones, their classifica- 
tion, production, and use, with special reference to local conditions; artificial building 
stones and their production; brick, brickkilns, beton stones; time, Portland cement, 
limekilns and cement mills, gypsum, mortar, hydraulic mortar, cement mortar; 
building timber, the cutting of timber, characteristics of sound timber, classification 
and use of timber in building construction; the various metals employed in building 
construction and their production; other materials, as glass, paints, varnish, etc. 

Architectural forms: Classification of the various orders, modules; the various 
orders of the Grecian, Roman, and renaissance periods, the Tuscan order, the Doric, 
Ionian, and Corinthian orders of the Greeks; Italian masters of the sixteenth cen- 
tury. In considering the Roman orders and those of the renaissance period, atten- 
tion is given to the changes which took place in the detail forms of the Greek period. 
Of the orders of the renaissance period, those of Vignola are chiefly considered. 
The Tuscan order of the renaissance, being of the most importance to the builder, 
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receives special attention. Exterior of buildings—the foundation and division of 
walls; windows and doors, arcades, halls, balconies, projectures, dormer windows, 
roofs, formation of facades and their composition; remarks on the influence of the 
construction and the position of the building in regard to its architectural styie. 

Architectural mechanics: Theory of vaulting and retaining walls; estimates of 
simple iron constructions with regard to their bearing strength; pgm ne 
machines. 

Business relations of the builder: Building regulations for cities and the country, 
their meaning and influence upon construction and exterior style of buildings, build- 
ing plans, scales of building plans, sketches, designs, detail plans, estimates, methods 
of eeueng the various kinds of builders’ work; EE of bos kospins build- 
ers’ contracts, builders’ journal, weekly rolls, bills, receipts, statements; examination 
of the building ground, marking out, lee tee work and obligations of the architect, 
the master mason, the foreman, and the clerk of the architect’s office. 

Rural architecture: Gonstraction and plans of the most important agricultural 
buildings, with exercises in-drawing as outlined under drafting. 

Drafting: The carpenters draw from plans and in detail complex props and sup- 
ports of roofs, frame and block houses, seantling work, etc., with special reference to 
rural architecture. The ornamental details are drawn in natural size in connection 
with free-hand drawing. Statements and estimates are made of one of these objects. 
The stonecutters draw window and portal frames, tombstones, simple wells, ete., and 
represent the natural details according to the methods in use in architecture. School 
for builders only—Lectures on the general principles governing the drafting of 
buildings; drafting plain city dwellings, country houses, and agricultural buildings; 
exercises in making plans and estimates. 

Surveying: Explanation of the most common surveying instruments; elements of 
surveying, laying out building lots, measuring altitudes, leveling, drawing profiles of 
elevations, exercises in platting, and practice in surveying. 

Viatecture in connection with exercises in drawing: Laying out streets, longitudi- 
nal and cross profiles, construction of streets; construction of plain bridges from wood 
and stone; construction of sewers, embankments, dikes, and locks. 

General history of art: A general survey, with practical illustrations of prominent 
monuments of art, and with special reference to the monuments of the renaissance. 


INDUSTRIAL-ART DEPARTMENT. 
Schools for wood and metal work. 


First year: Religion, 2; German language, winter term, 5; geography, winter term, 
38; arithmetic, winter term, 4; summer term, 3; geometry, winter term, 5; geomet- 
rical drawing, winter term, 9; free-hand drawing, winter term, 10; summer term, 6; 
penmanship, winter term, 3; German language and business correspondence, summer 
term, 4; shopwork, summer term, 43. 

Second year: German language, winter term, 2; physics, winter term, 4; projec- 
tions and drawing, winter term, 8; summer term, 6; free-hand drawing for joiners 
and turners, winter term, 4; special drawing for wood carvers and metal workers, 
winter term, 4; modeling for wood carvers and metal workers, 4; geometry, summer 
term, 2; architectural forms, summer term, 1; architectural drawing, summer term, 
4; wax molding for wood carvers and metal workers, summer term, 4; shopwork, 
winter term, 36 and 32, respectively; summer term, 45 and 41, respectively. 

Third year: Ornamental forms, winter term, 4; estimates, winter term, 1; technol- 
ogy of wood, 1; technology of metals, 1; modeling for wood carvers and metal work- 
ers, winter term, 4; summer term, 6; wax molding for carvers and metal workers, 
winter term, 4; summer term, 6; special drawing for joiners and turners, 10; special 
drawing for wood carvers and metal workers, 6; shopwork, winter term, 38; summer 
term, 47 and 45, respectively. 
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Fourth year: Practical bookkeeping, winter term, 2; ornamental forms, winter 
term, 4; trade drawing, 10 and 6; modeling, for wood carvers and metal workers, 6; 
wax molding, for wood carversand metal workers, 6; elements of surface anatomy, for 
wood carvers and metal workers, summer term, 2; general history of art, summer 
term, 2; shopwork, winter term, 38 and 36, respectively; summer term, 46 and 42, 
respectively. 

Following is a synopsis of the branches pertaining to the schools for wood and 
metal work: 

The subject of technology of wood embraces the following: General properties, 
production, and treatment of timber; classification of timber; the various processes 
employed in wood working; tools and implements for mounting and securing; meas- 
uring and marking; splitting and cutting tools; joining, mediums for joining, stain- 
ing, polishing, japanning; hand and steam power machines employed in wood 
working. 

Technology of metals: Classification, properties, and use of the most important 
metals employed in industrial art, their location and production. Production of 
alloys, their properties and uses, especially of bronze, gold and silver alloys, and the 
production of niello. 

Shopwork: Instruction in the workshop begins with exercises in the use of mate- 
rial and the handling of tools without regard to complete objects; this is followed 
by practice in the construction of detail parts of objects and of entire objects of the 
simplest nature. Each step of the work must be satisfactorily completed by the 
student before he advances to the next higher grade. The construction of complete 
objects of various kinds in the wood industry and in artistic metal work completes the 
course of instruction in shopwork. 

The objects made by the students may become their property by paying for the 
material used, or they may be acquired by the board of directors by compensating 
the students for their labor. 


School for painting and decorating. 


First year: Religion, 2; German language, winter term, 5, summer term, 2; geog- 
raphy, winter term, 3; arithmetic, winter term, 4, summer term, 3; geometry, win- 
ter term, 5, summer term, 2; geometrical drawing, winter term, 9; free-hand drawing, 
winter term, 10, summer term, 12; penmanship, winter term, 3; business corre- 
spondence, summer term, 2; projections and drawing, summer term, 8; physics, 
summer term, 4. 

Second year: German language, winter term, 2; bookkeeping, winter term, 2; 
projections and drawing, winter term, 7; ornamental forms, winter term, 4; free- 
hand drawing, winter term, 10, summer term, 9; trade drawing, winter term, 10; 
elements of anatomy, summer term, 2; industrial art drawing and decorative paint- 
ing, summer term, 18; architectural forms, summer term, 9. 

Third year, winter term: Business calculations, 1; industrial art forms, 4; general 
history of art, 2; free-hand drawing, 10; industrial art drawing and decorative paint- 
ing, 22. - 

Business calculations embrace exercises in computing the purchase price from 
given conditions; computing the selling price; calculating the selling prices of goods 
with reference to interest rates, depreciation of plant, costs of management, net 
profits desired, etc.; arranging and compiling estimates of cost. 

Industrial art forms in connection with exercises in sketching: Explanation of 
technical forms and art forms; influence of the material on form; application of 
structural symbols to industrial art forms; general principles of surface decoration 
on buildings and objects of industrial art (ceiling and wall decoration, fagade paint- 
ing, glass staining, majolica decorating); sketching in outlines; simple shading or 
sketching in colors the objects treated of in the lectures. 
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COURSE FOR MAKERS OF INSTRUMENTS OF PRECISION. 


The special course for makers of instruments of precision is intended to give such 
theoretical knowledge and skill in drawing as are important and necessary to the 
practical workman in this industry. Applicants for admission to this course must 
have completed the studies of the first three half-year terms at the State industrial 
school as outlined in the following programme, or they must produce satisfactory evi- 
dence of having pursued such studies elsewhere. 

Following is the programme of the preparatory half-year term courses: 

First and second terms: The studies of the first and second half-year terms corre- 
spond with the first year of the department for building trades, except that architec- 
ture and architectural drawing are omitted, their places being supplanted by an 
increase of hours in geometry and theory of projections. 

Third term: German language and business correspondence, 2; bookkeeping, 2; 
algebra and plane trigonometry, 4; graphic statics, 2; theory of projections, lectures, 2; 
drawing, 10; technology of metals, 4; free-hand and trade drawing, 12. 

The special course which follows the preparatory course, as outlined above, con- 
tinues for ten months, with twelve hours’ instruction per week, of which two hours 
are deyoted to lectures and ten hours to drawing. Lectures are given on measuring 
instruments, on apparatus for electro-technics, on the component parts of watches, etc. 
Drawing from samples and models based upon the lectures. During the remaining 
hours of the day the students are occupied in practical work in the mechanical work- 
shops of Innspruck. 


DRAWING COURSE FOR GIRLS. 


This course embraces the following subjects: Elementary drawing (geometrical and 
free-hand); textile drawing (for embroidery, fancy work, ete.); decorative and 
majolica painting (painting in water colors, painting on wood, silk; painting in 
enamel on crockeryware and porcelain); free-hand drawing (figural and ornamental 
drawing from samples and plastic models). 

Students who at the beginning are not sufficiently advanced in drawing receive, 
first, instruction in elementary drawing and gradually advance to textile drawing 
and painting according to their proficiency. It is recommended that students attend 
this course for at least two years. 


INDUSTRIAL CONTINUATION SCHOOL. 


Instruction in the industrial continuation school is limited almost entirely to exer- 
cises in drawing and modeling. An opportunity is thus given to young persons who 
have already entered upon a trade and are therefore unable to attend the regular 
courses of the State Industrial School to acquire a manual skill in drawing and 
modeling which is so necessary in the practical work of most industrial branches. 

The school is divided into two classes: (1) The preparatory class, extending through 
one year; (2) the advanced class, extending through at least two years. 

The first class admits students who have had very little or no previous instruction 
in drawing. 

The second class admits students who have passed the first year’s course satisfac- 
torily or who can show that they have already taken a course in elementary drawing. 

Following is the programme of the subjects taught in this school and the number 
of hours per week devoted to each: 

Preparatory class: Elementary drawing (geometrical and free-hand), 6; penman- 
ship and business correspondence, 2; practical arithmetic, 2. 

Advanced class: Technical drawing, 4; free-hand drawing, 4. 
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Instruction in modeling is given only to students of the adyanced class of this 
school and is limited to those whose occupation urgently requires a knowledge of 
this subject. The students have alternately one week exercises in drawing and one 
week exercises in modeling. 


OPEN DRAWING HALL FOR MEN, 


This drawing hall, which is open on all Sundays and holidays from 9 a. m. to 12 m. 
free of tuition, is intended to afford masters and journeymen who are so situated as 
to be unable to attend any of the other courses of the State industrial school the 
opportunity to cultivate taste and style in drawing. Instruction in elementary draw- 
ing, and in the copying and designing of industrial subjects, is given by proficient 
teachers. 

An opportunity is also given to the graduates of the State industrial school, under 
the guidance of their former teachers, to further improve themselves in their spe- 
cialties, and by means of the accessories of the institution to solve problems met with 
in their practice. 

A branch of the State industrial school at Innspruck is the trade 
school for wood carving and cabinetmaking at Hall, Tyrol. 

The object of the beds school at Hall is mainly ANS training of com- 
petent wood carvers. At the same time it is a practical preparatory 
school for those who intend to devote themselves to the cabinetmaker’s 
trade. 

The school includes: (1) A workshop for wood carving and cabinet- 
making, with a course in elementary and technical drawing and mod- 
eling, ee arithmetic, business correspondence, and bookkeop iwi 
(2) a Sunday and holiday course in elementary and special drawing; 
(8) a course in drawing for pupils of the publie schools. 

The workshop, with its course in drawing and modeling, is open to 
young persons who have at least satisfied the common even require- 
ments. 

The Sunday and holiday course is open only to those who have 
already entered upon a trade. 

Students are admitted to the school at the beginning of October and 
March each year. 

The hours of instruction in the workshop, including drawing and 
modeling, during the winter term, are from 8 to 11 a. m. and from 1 
to 6 p.m.; during the summer term, from 7 to 11 a. m. and from 1 to 
6 p.m. On Sundays and holidays the hours of instruction are from 9 
a.m. to 12 m. 
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The following statement shows the attendance at each of the depart- 
ments of the State industrial school at Innspruck and the branch school 
at Hall, for the school term 1898-99: 


ATTENDANCE AT STATE INDUSTRIAL SCHOOL AT INNSPRUCK AND BRANCH TRADE 
SCHOOL AT HALL, 1898-99. 


Regular pupils. 
| Special 
Departments. Winter | Sammer, pupils. 
term. term. | 
- State industria] school at Innspruck: 
BuLdines trades departmenty. se. ese. ee se ewes vee emecce 84 AU eperertae eee = 
hodustrialtary @epantimren tyes sone. pao weer’ ee eee seecee cre 46 44 Wie owee 
Course for makers of instruments of precision........------------.--- 4 ae emcees 
PLoS COUESO ON STIS, eee ee ele stein = aise alginieie ae ee 19 piel eer Seo 
Industrial continuation school ...... DR SEE ESE ee 117 GAIT T sae siee 
Open drawing hall for WIEN: see a. ccteteraye es aie sina wanes aIninle minnininiainiviots 35 Aue neceemee 
Branch trade schoo! at Hall: | 
Trade school for wood carving and cabinetmaking .-..............-- 82 30 4 
Sunday and holiday drawing classes. 222 cs2c.c - <ccsac ceo osm e aevielew =m al) Maie!=luteisisietell/sleletele'e’s = oe 32 
Drawing classes for pupils of the public schools. ...-- <1... cee -weree|= + e--cee|secre--re= | 21 
EE Ouai las oeteee eaten eee a iraiclatisisias mera teste stein erinee emt alae eee 337 297 | 57 


a Attendance during the summer term is optional. 


SCHOOLS FOR PARTICULAR TRADES. 


The schools for particular trades comprise the most numerous class 
of industrial schools in Austria. According to an official enumeration 
there were 96 State schools and 62 private and State subsidized schools 
of this class in Austria in 1899. Of this number 37 State schools have 
been selected for individual description. These are grouped in accord- 
ance with the classification given in the introduction, namely: (1) 
Schools for lace work and embroidery; (2) schools for weaving; (8) 
schools for wood, iron, and stone work; (4) schools for earthenware 
and glasswork; (5) schools for metal working; (6) schools for other 
trades. 

ScHOOLS ror Lack Work AND EMBROIDERY. 


STATE SCHOOL FOR MACHINE EMBROIDERY, DORNBEIRN. 


The object of this school is to give the necessary theoretical and 
practical training for successfully carrying on the machine embroidery 
trade. The instruction embraces five embroidery courses of two 
months each, five courses in pattern embroidery work of two months 
each, and nine courses in art embroidery of one month each for special 
pupils. The subjects taught include machine embroidery, pattern 
designing, pattern embroidery, restoring, cutting, and preparing 
embroidery goods, embroidery work on tulle and other goods, open- 
work, gold and silk embroidery, and art embroidery on sewing 
machines. Following is a synopsis of the courses of instruction: 

Embroidery courses: Study of machinery used in embroidery work, such as 
embroidery and crocheting machines worked by treadles; hand embroidery; study 


of materials used for ground work in embroidery, their necessary qualities, and 
their uses on embroidery machines; bleaching and finishing; study of yarns used in. 
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embroidery, including qualities and processes of various kinds of yarns or threads, 
and the particular materials used in special kinds of embroidery work; instrac- 
tion in the various styles of embroidery, such as hand embroidery, chain-stitching 
machine embroidery, etc., and in the use of embroidery machines; practical study of 
the quality and value of the finished products of embroidery work; pattern drawing 
and enlarging. . 

The school is under the management of a board consisting of the 
mayor of Dornbirn and 5 associates. The teaching personnel consists 
of the director and a number of assistants. . 

The school year begins October 1 and ends July 30. During the 
school term 1897-98 an evening coursé was also held at the school. 

For the regular courses a tuition fee of 1.50 florins ($0.61) per course 
of two months is charged. A tuition fee of 5 florins ($2.03) per month 
is charged for the special embroidery courses. Provision is made for 
free scholarships for needy and industrious pupils. The school 
received a subsidy of 400 florins ($162) from the provincial council 
(Landesausschuss), and donations for stipends and scholarships were 

received from other sources. 

During the school term 1897-98 there were 28 pupils taking the 
embroidery course, 51 the pattern embroidery course, and 16 the art 
embroidery course. 


STATE SCHOOL FOR HAND AND MACHINE EMBROIDERY, 
GRASLITZ. 


This school embraces the following divisions and courses: (1) An 
embroidery trade school, which has for its purpose the theoretical and 
practical training of workers on embroidery machines; (2) a pattern 
embroidery course, which covers instruction in pattern embroidery, 
mending, and restoring; (8) a division for open-work embroidery 
and (4) a special course in art embroidery. Under normal conditions 
pupils can complete the first and second courses in three months. 
The time required for completing the third and fourth courses 
depends upon the aptitude of individual pupils. 

The theoretical instruction embraces general educational, technical, 
and industrial art branches, drawing, sketching, pattern drawing, 
and designing. The technical instruction comprises the study of em- 
broidery machines and the technical properties of the goods, yarns, 
ete., used in embroidery work. In the practical instruction, on which 
the greatest stress islaid and t~ which the most time is devoted, pupils 
are systematically instructed along ali lines of their future work, and 
the greatest value is attached to accuracy. In these trade courses 
the pupils are given an opportunity to gain a knowledge of ali the 
branches of embroidery work and to master its difficulties. 

Candidates for admission must be 14 years of age and must have 
eraduated from the common schools. The tuition is 1 florin ($0.41) 
for the course, anda matriculation fee of 50 kreutzers ($0. 20) is charged, 
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Foreign pupils must pay a tuition fee of 10 florins ($4.06) and are admit- 
ted only by permission of the ministry of education. Instruction is 
given on Wednesdays from 2 to 5 p. m. from October 1 to July 15. 

The school is under the management of a board, consisting of the 
mayor of Graslitz and 4 associates. There are 3 instructors, a prin- 
cipal, and 2 trade teachers. The school received a subsidy of 200 
florins ($81.20) from the ministry of education for the year 1898. 

During the school year 1899-1900, 22 pupils attended this school, of 
whom 18 were regular and 4 were special pupils. All attended the 
day courses. The school does not undertake to provide good positions 
for all graduates. They generally find employment as embroiderers, 
and under favorable circumstances advance to become master workers 
or overseers. 


STATE SCHOOL FOR EMBROIDERY AND LACH MAKING, LAYBACH. 


This school is organized into three departments: Embroidery, lace 
making or sewing, and lace crocheting. Tuition is free, materials also 
being furnished gratuitously. This school gives instruction in artistic 
work that can not well be obtained in the ordinary workshops or the 
homes of the working classes. Instruction is thus given in decorating, 
designing, embroidery materials, styles, etc. Pupils may be either 
regular or special. 

The programme of instruction includes elementary and technical 
drawing, cutting out designs, and transferring designs from patterns 
to goods to be embroidered, thirty-four to thirty-eight hours per 
week; German and Slavonic languages, arithmetic, bookkeeping, and 
business forms, thirty-four to thirty-eight hours per week. The prac- 
tical work varies according to the department. The course in embroid- 
ery covers three years, practical instruction being given twenty-three 
hours each week during the first and second years and thirty hours 
during the third year. The course in lace making or sewing likewise 
covers three years, twenty hours being devoted each week to practical 
work during the first and second years and twenty-six hours during 
the third year. The course in lace crocheting covers two years, 
twenty hours per week being devoted to practical work the first year 
and twenty-two hours per week the second year. The work includes 
every technical feature of embroidery, lace sewing, and lace crocheting. 

The attendance during the school term 1899-1900 was 93 pupils, of 
whom 49 were regular day pupils, 8 were special pupils in the day 
courses, and 36 attended other classes. 


SCHOOLS FOR WRAVING. 


STATE SCHOOL FOR WEAVING, REICHENBERG. 


This institution contains a day trade school with a two years’ course, 
an industrial continuation school, and a workshop for power-loom 
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weaving. The day school comprises an all-day trade course, including 


four weeks of practical preparatory work, anda special course for stu- 
dents of the State Industrial School at Reichenberg (see pp. 475 to 482). 
The object of this day school is to give such systematic, theoretical, 
and practical instruction in all branches of the weaving industry as 
will fit graduates to fill positions as manufacturers, overseers, master 
weavers, draftsmen, and other positions in weaving establishments. 
The school also serves to educate young persons who wish to fill mer- 
cantile positions in which a knowledge of textile fabrics is necessary. 

The complete instruction covers two years. During this period 
only a general foundation in all the branches taught can be given, the 
pupils being allowed an additional half or whole year in which to 
specialize for their chosen vocations. The theoretical instruction 
embraces technical, commercial, mathematical, and general educational 
branches. Special attention is given to the technical work, to drawing, 
and to practice in the workshop. Following is a statement of the 
subjects taught and the hours per week devoted to each: 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, STATE SCHOOL FOR 
WEAVING, REICHENBERG. 


Hours per week. 
Subjects taught. . Secand 
First year. year. 

NCOP MOMEUCIUL TCS Seite s seater else aia oe To nee ow Rs inn sige nie sac mes came nid oles : 4 2 
Analysisof£, textile fabrics:and cost.of production. ...-- 22.2... 0200.2 eene- ese 5 7 
Technology of hand-loom weaving .-.-.....-...-.-.....+-- ee Seems et aerate 2 4 
Mechnolosw On POW CTAOOM! WER VIN Me = oc casein deewdoagencencessssswaenaecidsalscccaeeaegae 4 
ACIMOLOL NTO US DMM ccna a Stade tate bc oie) ovens wcice tae sit cteeidatesewcie see 1 1 
SA TENG ETT SENAEN em ce ay alain a aicfeieia = oe s]s ayn ciara aia o Raleepsie sit =i'nc aclaleaee tee Se Seal awceels acaeiis 2 
ICSI OL NE mee es eterna Ao Nerctnca> Seem geaceren ep asewe cree se wees A 
TIGR DD EAIEGANL CERT ter NE OSES 2 ee eta eS an nn ee eee ee 2 
Decerpuve LCOMenny BU. CEA WANE © no oan cc nen so nsene vaispic is scnw nian cece eocse ee 3 f...------02- 
eco ari Geni yoe CUCKOO TA WHT Ses Ss = ialap was oe nia alain aia aca einteietein = <iimleinsiaia mn aiain,d mele 6 4 
OI eiem GSTS, ae ne) he ee nee Sees ee ene page eee aaa 4 4 
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The technological studies are intended to furnish the pupils with 
such information as relates directly to the production of textile fab- 
rics. They include a thorough study of the nature and origin of raw 
materials, such as yarns, threads, etc., used in weaving; the technical 
features of textile fabrics with regard to design and the production of 
certain textile effects; installation and use of appliances and machinery 
used in weaving; and calculation of the strength and adaptability of 
materials used in the production of different kinds of fabrics. ‘The 
other technical studies, such as descriptive geometry, machinery, and 
mechanical drawing enable graduates properly to understand drawings 
of machinery and to sketch the details of machines used in the weay- 
ing industry. They further teach the pupils the elements of machine 
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construction and give an insight into mechanical power transmission, 
motors, etc. The instruction in drawing is intended to educate the 
taste of the pupils in textile art and in pattern designing. The com- 
mercial studies include correspondence, commercial arithmetic, prin- 
ciples of exchange, and elementary bookkeeping, with special reference 
to the textile industry. 

The practical work embraces, in the first year, general preparatory 
work and weaving on handlooms; in the second year, weaving and 
preparatory work on Jacquard, hand, and power looms. For this 
purpose the school is provided with workshops equipped with 42 hand 
and 22 power looms, besides machinery and apparatus for the prepar- 
atory work. The practical work is so arranged that pupils not only 
learn the various kinds of weaving, but are given an insight into the 
entire operation, from the raw material to the production of the 
finished article. 

Candidates for admission must be graduates of the grammar schools 
or of the fourth-year class of an intermediate school or a school of 
like grade. They must be at least 14 years of age, and have a proper 
physical development. Although previous training in weaving is not 
absolutely required, experience has proved that those pérsons who 
have had a year or two of practical work in weaving can derive much 
greater benefits from the school. The four weeks’ preparatory course 
is therefore required of all who have not had practical experience. 
The tuition fee is 10 florins ($4.06) per half-year term, the matricula- 
tion fee 2 florins ($0.81), while a fee of 5 florins ($2.03) is charged for 
materials used. Foreigners must pay double these amounts. Per- 
sons who do not possess the qualifications requisite for admission to 
the regular courses may be admitted as special pupils. In that case 
they must be at least 16 years of age, and must pay double the amount 
of tuition and other fees that are paid by regular pupils. If they take 
only single courses as special pupils, they pay according to the number 
of courses attended, but never less than 10 florins ($4.06). Needy 
pupils may be partly or wholly exempted from the payment of tuitions 
and fees. The school year begins September 16 and -closes July 15. 
The preparatory course begins August 15. Regular pupils receive 
diplomas on graduating, and special pupils obtain certificates of 
attendance. 

The course for pupils of the State Industrial School covers two 
years, and offers such pupils an opportunity to perfect themselves in 
the theoretical and practical work of weaving without interfering with 
their regular studies at the industrial school. Instruction is given 
five hours each week during the first year and three hours each week 
during the second year, and embraces the study of textiles, analysis, 
and practical work. This course is open.only to pupils of the third 
and fourth classes of the mechanical divisions of the State Industrial 
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School. The tuition is 5 florins ($2.03) per year. Besides this a fee 
of 2 florins ($0.81) per year is charged for the use of materials. 

The industrial continuation school is in session on Sundays and on 
week-day evenings. Its purpose is to give a special training in certain 
lines of textile work to young persons who are employed during the 
day. The regular evening course is intended mainly for persons who 
are employed in the local cloth-weaving industry, although pupils can 
also obtain instruction in cotton, carpet, and other weaving. This 
course covers two years. The subjects taught are the theory of weav- 
ing, practice in handloom weaving, and-free-hand, pattern, and textile 
drawing. Instruction is given on Mondays and Fridays from 6 to 9 
p- m., and on Sunday mornings. Candidates for admission must be 
over 14 years of age, must be graduates from the common schools, 
and must have @ practical knowledge of weaving. The tuition is 5 
florins ($2.03) per year, and a fee of 1 florin ($0.41) for requisites is 
charged. Needy pupils are exempted from paying tuition, and a part 
of the necessary books and requisites is also furnished them. The 
eourse lasts from September 16 to May 31. 

The regular Sunday course serves a purpose similar to the evening 
course and is intended mainly for those persons who live some distance 
from Reichenberg. The instruction is the same as that given in the 
evening course, with the exception of drawing and the practical work. 
The conditions for admission, length of course, and fees are also the 
same. 

In addition to these two continuation courses there is also a review 
course which covers a period of one year and is intended mainly for 
pupils who have graduated from the former, in order to give them a 
more thorough education, to specialize along certain lines, and to keep 
in touch with the most recent ideas in the science and art of textile 
work. This course is entirely optional. Admission to this school 
is conditioned upon previous attendance at the school for weaving. 
The tuition and fee for requisites are the same as in the evening 
school. © 

The workshop for power weaving is intended to instruct pupils one 
entire day of each week in the use of certain styles of power looms. 
Candidates for admission must be graduates from weaving schools and 
must have a practical knowledge of power-loom weaving. The tuition 
is 10 florins ($4.06) for the whole course, and 2 florins ($0.81) is charged 
for the use of materials. 

The management of the entire institution is in the hands of a board 
consisting of the president of the chamber of commerce and 10 asso- 
ciates. ‘The corps of instructors consists of a director, 4 technical 
instructors, 2 assistant technical instructors, 2 shop overseers, and 1 
assistant teacher. 

The school has received much encouragement from local firms in the 
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way of gifts of machinery, materials, etc. During the school term 
1897-98 this school received for aid of various kinds to pupils a sub- 
sidy of 200 florins ($81.20) from the ministry of education, 150 florins 
($60.90) from the savings bank of Reichenberg, and interest from 
various endowment funds amounting to 339 florins ($138). 

At the beginning of the school term 1899-1900 there were 117 pupils 
at the school, of whom 389 were regular day pupils, 8 special day 
pupils, and 70 attended the continuation courses. During the school 
term 1896-97, 16 pupils graduated from the day school and 86 from 
the continuation school. Of 97 persons who graduated from the day 
school in 1895, 1896, and 1897, nearly all obtained employment in the 
textile industry, some as pattern designers at wages ranging from 12 
to 20 florins ($4.87 to $8.12) per month in the beginning, and from 20 
to 80 florins ($8.12 to $32.48) per month later on. 


STATE SCHOOL FOR WEAVING, SCHONBERG. 


This institution is designed to educate pupils by theoretical and prac- 
tical instruction in such a way as to fit them to become manufacturers, 
managers, pattern designers, weavers, and merchants in the silk, linen, 
and woolen weaving industries. The school embraces three divisions: 
A day trade course of two years; an evening and Sunday course of 
one year, and an industrial continuation course of one year. A pre- 
paratory course of four weeks in practical weaving precedes the day 
course. 

The day trade school is intended for graduates of the common, 
grammar, or intermediate schools who desire to take a two years’ 
course of study in weaving. Instruction is given in the theoretical, 
technological, industrial art, commercial, and practical branches of 
the weaving industry. 

The theoretical instruction during the first year includes the study 
of weaving on ordinary and Jacquard looms and the simpler forms of 
textile work. In the second year this instruction is continued, together 
with the study of the use and application of pattern cards in Jacquard 
looms and the production of such cards. The work is so arranged 
that pupils gradually acquire a theoretical knowledge of the art of 
weaving from its simplest to its most complicated form, and enables 
them to develop original designs and ideas in textile fabrics. Another 
feature of the theoretical work is the analysis of fabrics, textile cal- 
culations, determining the cost of production and selling price, ete. 
The analysis of fabrics is taught step by step, from the simplest to the 
most complicated fabrics, and is intended to cover all classes of woven 
goods. The greatest attention is given to this theoretical instruction, 
because it is a feature of textile knowledge which is indispensable to 
persons in higher positions, and which can not be acquired in actual 
practice. 
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The technological instruction embraces during the first year the 
study of materials, spinning, the technology of handloom weaving, 
and technical drawing; and during the second year it includes, in addi- 
tion, the science of mechanics, machines and motors, the technology 
of power-loom weaving, and the sizing or finishing of fabrics. Pupils 
are given a knowledge of the different materials, their origin and use, 
etc., by means of text-books and mechanical and technical descriptions. 
They are instructed in the spinning processes of different materials 
and the quality and number of yarns and threads. The technology of 
hand and power weaving gives the pupils an idea of the construction 
and use of all machines, tools, and apparatus used in weaving and the 
adaptability of certain kinds of looms to certain styles of fabrics. 

The industrial art branches, such as free-hand and pattern drawing 
and pattern-card designing, are intended to educate the artistic taste 
of pupils with regard to form and color and to enable them to design 
original patterns to be used in weaving. This is accomplished by sys- 
tematic instruction in drawing and painting from objects, from plaster 
models, from fabrics, and from nature, such as plants, flowers, etc., 
special weight being given to the nature studies. 

The commercial branches embrace penmanship, business forms, and 
industrial arithmetic in the first year, and exchange and industrial 
bookkeeping, in addition, in the second year. These commercial 
studies are intended to familiarize pupils with the office work of a 
weaving mill. 

Instruction in the second year is divided into two groups. In the 
first group, besides the commercial and theoretical subjects, which are 
common to both, special attention is given to technological and practi- 
eal exercises in weaving; in the second group emphasis is given to pat- 
tern and industrial drawing, and less attention to technological subjects. 

Four workrooms are devoted to the practical work of this institu- 
tion. These contain 26 handlooms and 12 power looms, together with 
the necessary machinery and apparatus for the preparatory operations, 
such as spooling, warping, beaming, twisting, etc., special attention 
being given to fancy linen, silk, and velvet weaving on hand and 
power looms. Beginning with the simplest work, pupils are taught, 
under the direction of master workmen, to fix the looms, to perform 
all the other preparatory work, and to weave marketable fabrics of 
cotton, linen, and silk, special importance being attached to the execu- 
tion of perfect work. 

Candidates for admission must be graduates of common, grammar, 
or intermediate schools, and must have the physical fitness for their 
chosen trades. Pupils who wish to take the second-year course must 
show that they have completed the first-year work in a weaving school 
having a two-year course. Instruction is free, but pupils must pay a 
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fee of 10 gulden ($4.06) for materials used. Foreigners must pay in 
addition a matriculation fee of 50 gulden ($20.30). Provision is made 
in the way of stipends, amounting to from 20 to 50 gulden ($8.12 to 
$20.30), for industrious pupils without means. At the end of each 
term pupils are given a certificate showing the result of the work for 
the year, and at graduation a certificate showing the result of the entire 
school work. The school year begins September 16 and ends July 15. 

The evening and Sunday courses are open only to persons who are 
engaged during the day as factory officials, merchants, or weavers, 
and who therefore have no time on week days to educate themselves 
in the theory and practice of weaving. Entrance is conditioned upon 
a common school education and employment in the weaving industry. 
Journeymen and apprentices of all trades may be admitted as special 
pupils in the drawing courses. The instruction includes only such 
theoretical, industrial art, practical, and technological branches of the 
weaving industry as relate to hand weaving. Instruction is given on 
Tuesdays and Thursdays from 7 to 9 p. m. and on Sundays from 9 
a.m. to noon. The school year begins September 16. 

The trade continuation course is intended for graduates of the day 
and evening and Sunday courses who wish to perfect themselves in 
some special branch of weaving or in pattern drawing. The course is 
entirely optional and may extend over several years. It gives experi- 
enced workmen an opportunity to fit themselves to become master 
workmen or textile draftsmen. No tuition feesare required. Instruc- 
tion is given on Thursdays from 7 to 9 p. m. and on Sundays from 9 
a. m. to noon, and begins September 16 of each year. 

The direction of the entire institution is in the hands of a board 
consisting of the mayor of Schdnberg and 6 associates who are en- 
gaged in the textile industry. The teaching personnel comprises 
a director, 2 trade instructors, 3 master workmen, and 1 assistant ' 
teacher. 

The institution receives the most active encouragement from per- 
sons engaged in the local textile industry. The school authorities 
maintain the closest relations with manufacturers by giving and 
receiving advice, supplying them with skilled workmen, and otherwise 
advancing their interests. 

During the school term 1897-98 a subsidy of 150 gulden ($60.90) 
was received from the ministry of education for stipends for pupils 
without means; 106 guiden ($43.04) were realized from the sale of 
objects made in the school, and 550 gulden ($223) were received from 
other sources, all of which was used for stipends and other assistance 
to pupils. 

In addition to the courses above enumerated there is a general indus- 
trial continuation school conducted in the same building under the 
same teaching personnel, but under a separate board of control, and is 
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considered as an independent institution. The purpose of this school 
is to afford an opportunity to journeymen and apprentices to obtain a 
theoretical and, as far as possible, a practical training in such branches 
of textile art, technology, and commerce as may be useful to them in 
the practice of their trades. The materials, objects, books, ete., used 
in the day and trade continuation courses are available for use in this 
school. The course comprises a preparatory class of two divisions, a 
first-year class of two divisions, and a second-year class. 

Instruction is given on four week days from 7 to 9 p. m. and on 
Sundays from 9 a. m. to noon and froth 1 to 4 p. m., and covers the 
following subjects: Preparatory class—reading, penmanship, compo- 
sition, arithmetic, and drawing; first year class—business forms, 
arithmetic, geometry, and elementary free-hand drawing; second-year 
class—business forms, industrial bookkeeping and arithmetic, ex- 
change, and industrial drawing. The school year begins October 1 
and ends May 31, each pupil receiving a certificate upon graduation. 
Candidates for admission to this school must have graduated from the 
common schools and must have a knowledge of reading, writing, and 
arithmetic. Instruction is free in all the classes. 

During the school term 1897-98, 262 pupils matriculated in the 
various classes conducted in this institution, of whom 238 remained 
until the close of the year. Of the 262 pupils, 53 attended the regu- 
lar day courses, 23 attended the evening and Sunday courses, 9 
attended the trade continuation course, and 177 attended the general 
industrial continuation school. 

It is reported that the graduates of this school always find posi- 
tions in textile establishments. Many of them are filling positions as 
superintendents or are owners of textile mills. The school author- 
ities endeavor to place all their graduates in positions when they com- 
plete their school instruction. Of 180 persons who graduated from 
the day school in 1895, 1896, and 1897 all obtained employment in 
textile establishments as weavers, overseers, clerks, and pattern 
designers, at wages ranging from 300 to 500 florins ($122 to $203) 
per year. 

STATE SCHOOL FOR WEHAVING, WARNSDORFE. 


This institution comprises a day school and evening and Sunday 
courses. The day school undertakes, through theoretical and prac- 
tical instruction, to educate persons for positions as overseers, master 
workmen, textile designers, and other occupations in textile establish- 
ments. The course covers two years. Instruction is given each week 
day from 8 a. m. to noon, and from 2 to 6 p. m., except Saturday. 
After satisfactory graduation from the last year’s class, pupils may 
take an additional year of practical instruction, provided that in the 
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judgment of the director good results are likely to follow. The sub- 
jects taught and hours per week deyoted to each are as follows: 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, STATE SCHOOL FOR 
WEAVING, WARNSDORF. 


Hours per week, 
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The evening and Sunday courses afford an opportunity to master 
workmen, journeymen, and other textile workers to perfect them- 
selves in their respective occupations. The subjects taught include 
reading, drawing, and commercial science. Instruction is given on 
Sundays from 9 a. m. to noon, and from 8 to 9.30 p. m. on week days 
except Saturday. The course of instruction covers two years. The 
subjects taught and hours per week devoted to each follow: 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, EVENING AND SUNDAY 
COURSES, STATE SCHOOL FOR WEAVING, WARNSDORF., 
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Candidates for admission to the day school must be 14 years of age 
and must be graduates of the common schools. Each regular pupil, 
upon entering the school, must bring a statement from his father or 
guardian pledging himself to see to the regular attendance of the 
pupil. Pupils who are 24 years of age or over must sign this declara- 
tion themselves. The school year begins September 15 and ends July 
15 of the following year. Entrance to the first-year course must be 
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preceded by a four weeks’ practical course beginning July 20. This 
course is intended to instruct pupils in the use of looms and in pre- 
paratory operations. The tuition fee is 20 florins ($8.12) per year, 
but foreign pupils must. pay 50 florins ($20.30) per year. The fees 
for special pupils are fixed by the director of the school, Pupils 
who are unable to pay the tuitions are exempted from these pay- 
ments. Pupils of the evening and Sunday courses, which begin 
October 1 and end July 30, pay 2 florins ($0.81) per year for the 
theoretical course and 3 florins ($1.22) per year for the practical 
course. 

The management of the school is in the hands of a board consisting 
of the mayor of Warnsdorf and 6 associates, who are generally textile 
manufacturers. The teaching personnel consists of the director, 4 
technical instructors, 2 master workmen or overseers, and 1 assistant 
teacher for German and penmanship. The most cordial relations exist 
between this school and the local textile firms. Numerous excursions 
are made by pupils, under the guidance of the director or the 
instructors, to local and other establishments for the purpose of getting 
practical knowledge and advice. 

At the beginning of the school term 1899-1900 there were 127 pupils 
in attendance at this school. Of this number 22 were regular and 9 
were special day pupils, and 96 attended the other courses. Of 105 
persons who graduated during the years 1895, 1896, and 1897, all 
obtained employment in the weaving industry, at wages ranging from 
20 to 80 florins ($8.12 to $12.18) per month. 


STATE SCHOOL FOR WEAVING AND ENITTING, ASCH. 


This institution embraces a day trade school and an industrial con- 
tinuation school. The day school includes a department for weaving, 
one for knitting, and one for textile drawing. In each of these 
departments the course of instruction covers two years of ten months 
each. The industrial continuation school includes a course for weavers 
and a course for knitters. 

The trade school for weaving aims to educate pupils for positions as 
weavers, master weavers, overseers, superintendents, manufacturers, 
and persons who wish to perfect themselves as buyers or sellers in the 
manufacturing branch of the textile industry. The instruction covers 
all branches of the weaving industry, although in the second year 
special attention is given to the particular branch chosen by the pupil. 

The theoretical instruction embraces the technical, industrial art, 
and mercantile branches of the textile industry, analysis of fabrics, 
and technical drawing. This theoretical work is intended to give the 
pupils a knowledge of the composition, nature, and value of textile 
fabrics and to develop their artistic taste and ideas of color harmony. 
The technical branches, such as mechanics, science of machines and 
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motors, study of materials, the technology of spinning, of power-loom 
weaving, and of sizing, and industrial hygiene, are intended to give 
pupils the necessary knowledge of the machinery used in the textile 
industry, the technical properties of raw materials used, and the adapta- 
bility of particular styles of looms for the production of certain kinds 
of fabries, etc. The instruction in geometrical perspective and 
mechanical drawing is intended to teach pupils to sketch the machin- 
ery, fittings, ete., in textile establishments. The mercantile instruc- 
tion covers the necessary business forms used in this industry, book- 
keeping, and exchange. 

The greatest importance is attached to practical shopwork. The 
pepils are taught all the branches of their future oceupation, much 
emphasis being given to clean and accurate work. In the hand-weaving 
room the pupils are taught the preparatory work and elementary pro- 
cesses of weaving, and are given an opportunity to familiarize them- 
selves with the complicated mechanisms of ordinary and Jacquard looms, 
This practical work makes it easier for the pupils to comprehend the 
lectures on hand and Jacquard weaving. In the power-loom weaving 
room the pupils learn all the various preliminary operations of power- 
loom weaving, such as spooling, warping, beaming, piecing, ete. 

Candidates for admission to the trade school for weaving must be 
over 14 years of age and must have graduated from the common 
schools. The matriculation fee is 1 eulden ($0.41), but foreigners pay 
2 guiden ($0.81). The tuition fee is 20 gulden ($8.12) for Austrians 
and 50 gulden ($20.30) for foreigners. Special pupils pay one-half 
the regular tuition for a course of five weeks and the whole tuition 
when the course extends over five weeks. Provision is made for free 
scholarships for worthy and industrious pupils. The school year 
begins September 16 and closes July 15. 

The trade school for knitting is intended to prepare pupils, by 
theoretical and practical instruction, to become master workmen and 
buyers and sellers of fabrics in the knitting industry. The plan of 
instruction is similar to that employed in the school for weaving, 
knitting being substituted for weaving. The terms for admission, 
length of courses, tuitions, etc., are the same as in the school for 
weaving. 

The trade school for textile drawing aims to train pupils to become 
textile draftsmen. The course of instruction is similar to that of the 
school for weaving except that more attention is paid to the indus- 
trial art branches and correspondingly less to other work. The terms 
of admission, length of course, tuition, provisions for needy pupils, 
etc., are similar to those in the school for weaving. 

The purpose of the industrial continuation school for weavers is to 
afford an opportunity to persons employed during the day to perfect 
themselves in the theory and practice of the weaving industry. 
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Instruction is given on Tuesdays and Thursdays from 7 to 9 p. m. and 
on Sundays from 8.30 to 11.30 a.m. The course of instraction covers 
one year, although pupils may attend for a longer time in order to 
become more thorough in the branches taught. Candidates for admis- 
sion must be over 14 years of age, must have graduated from the com- 
mon schools, and must have previous knowledge of practical weaving. 
In the drawing class special pupils are admitted who are under 14 
years of age. The theoretical work embraces instruction in the art 
of weaving, analysis of fabrics, textile calculations, the technology 
of hand weaving and of materials used, and free-hand drawing. In 
the workshop of the school the pupils are given an opportunity to 
learn the various preparatory operations as well as that of weaving. 

The trade continuation school for knitters is intended to give to 
young persons employed in knitting operations the same opportuni- 
ties that the preceding school gives to weavers. The period of instruc- 
tion and terms of admission are similar to those for the weaving 
school. 

The tuition fee of the trade continuation department is 4 gulden 
($1.62) for Austrians and 8 gulden ($3.25) for foreigners. Needy 
pupils may be admitted without the payment of a tuition fee by 
obtaining a certificate from the Bohemian government. Foreigners 
are never exempted from the payment of tuition. 

The entire institution is under the management of a board consist- 
ing of the mayor of Asch and 9 associates who are engaged in the 
weaving industry. The corps of instructors consists of a principal, 
9 teachers, and 1 assistant teacher. 

in 1896-97 the day school for weaving graduated 19 pupils, the school 
for knitting 4 pupils, the trade continuation school for weaving 55 
pupils, and the trade continuation school for knitting 13 pupils. At 
the beginning of the school term 1899-1900 there were 106 pupils at 
the school, of whom 26 attended the day classes and 80 the continua- 
tion classes. The school has received much assistance from local tex- 
tile firms and the most cordial relations exist between them. During 
the school term 1897-98 the sum of 150 florins ($60.90) was received 
from the savings bank of Asch and 280 florins ($114) from the min- 
istry of education for the assistance of needy and industrious pupils. 

The school does not undertake to provide good positions for gradu- 
ates, its object being to educate workmen in such a way as to enable 
them eventually to fill positions as master workmen, overseers, or 
manufacturers. Of the 74 persons graduated from the day school 
during the years 1895, 1896, and 1897, 64 obtained employment in 
textile establishments, at from 5 to 10 florins ($2.03 to $4.06) per 
week, as textile workers, office men, and pattern designers. 
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STATE SCHOOL FOR THE TEXTILE INDUSTRY, VIENNA. 


The purpose of this school is to give a thorough education in both 
the theory and practice of the various textile occupations. It is 
organized in two departments, which are nearly separate schools. The 
first, or trade school proper; consists of three sections, relating, respec- 
tively, to weaving, knitting, and industrial drawing. Each section 
has a day course continuing for two years. It is expected that pupils 
completing these courses will be competent to take places of responsi- 
bility, such as overseers, superintendents, etc. The requirements for 
admission to these courses are that the candidates shall be 14 years of 
age or over and have completed a course in a grammar school, a school 
of arts and sciences, or a school of similar standing. In the case of 
minors the consent of the parents or guardians must be obtained. For 
those who have already had a technical education a special course of 
study may be prescribed. 

Instruction is given by a corps of teachers consisting of the director, 
who also teaches drawing, pattern making, and flower painting, and 
professors of composition and the technology of hand weaving, geome- 
try, mechanical technology and machine drawing, drawing in relation 
to textile patterns, style, colors, the history of art, practical weaving 
on power and hand looms, and practical knitting. 

The second department consists of three continuation courses, which 
relate to (1) weaving, designing, etc., (2) knitting, and (8) fringe, lace, 
and ribbon making. These three courses are given in the evenings and 
on Sundays, and continue for two years of ten months each. The pur- 
pose of these courses is to permit apprentices and other workers in the 
textile industry to complete their trade education. For the most part, 
the pupils in these courses have already had practical experience in 
their trades, and consequently the instruction given in the school is 
almost wholly theoretical. Instruction is free to apprentices and 
workmen in the textile industry. Others pay a small fee. The fol- 
lowing statement shows the occupations of the pupils in attendance 
during the year 1897-98: 


OCCUPATIONS OF PUPILS OF CONTINUATION COURSES, STATE SCHOOL FOR THE 
TEXTILE [INDUSTRY, VIENNA, 1897-98. 
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Teachers in these courses are the same as those for the day school. 
To encourage diligence, many prizes, medals, and diplomas are given. 


TRADE AND TECHNICAL EDUCATION—AUSTRIA. 505 


The following statement shows the total attendance upon the two 
sections for the school year 1897-98, classified according to age 
periods: 


ATTENDANCE AT STATE SCHOOL FOR THE TEXTILE INDUSTRY, VIENNA, 1897-98, 
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The work of the school is supervised by a board composed of busi- 
ness men and manufacturers. It is also subject to State inspection. 
Regarding the results accomplished, the director of the school reports 
that the graduates have little difficulty in finding employment and that 
they give general satisfaction. In one of his annual reports he says 
that the relations between the school and the industrial establish- 
ments are close, a condition of affairs that is of great value to the 
school; also that there is scarcely a textile establishment in Vienna 
that does not include one or more of its former pupils, many of them 
holding high positions. The 195 weavers who graduated from this 
school in 1895, 1896, and 1897 have mostly obtained positions in mills 
or as pattern designers at wages ranging from 500 to 800 florins ($208 
to $325) per year. 


ScHooLts For Woop, Iron, anp Stonr Work. 
STATE SCHOOL FOR BASKET MAKING, BLEISTADT. 


The purpose of this school is to give systematic, theoretical, and 
practical instruction in basket making and in willow culture. The 
complete course of instruction covers three years, because the basket 
makers are not trained in any special branch, but in all lines of this 
industry. 

Candidates for admission to the regular and special courses must be 
graduates of the common schools. Each of the regular pupils is 
received on probation for two months, after which time his admission 
to the school is determined. The school opens September 16 and 
closes July 30. 

The practical work in willow culture usually begins about April 1 
and lasts until May 81, instruction being given from eight to ten hours 
per week in this work. For this purpose the school utilizes a willow 
nursery 100 square meters (1,076 square feet) in area, and a willow 
plantation of about 6,600 square meters (71,042 square feet). The 
theoretical instruction in willow culture precedes the practical work, 
and is given one hour each week from October to March, inclusive. 
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The instruction in industrial drawing given at this school enables the 
pupils to design and execute the various kinds of willow ware. Ste- 
nography and gymnastics may be taken up by the pupils as optional 
studies. 

The income of the school depends to a certain extent upon the pro- 
ceeds from the sale of articles made by the pupils of the third-year 
course, but only such pieces of work are taken as fit in with the regu- 
lar course of instruction. Weekly sums of money are paid as premi- 
ums to pupils executing good work. Stipends are granted to indigent 
and worthy pupils. The latter are also given free medical aid when 
needed. 

The management of the school consists of a board of 9 persons. 
The director of the school is the only instructor. Subsidies are 
received from various sources, which during the term 1897-98 
amounted to 310 florins ($126). 

At the beginning of the school term 1899-1900, 23 pupils attended 
the school, of whom 14 were regular and 9 were special. Of the 18 
persons graduated from this school in 1895, 1896, and 1897, 17.cbtained 
employment in the basket-making industry. 


STATE SCHOOL FOR BASKET MAKING AND WILLOW CULTURE, 
FOGLIANO. 


The purpose of this school is to improve the local cottage industry 
of basket making and to place this industry on a basis of successful 
competition with the foreign trade. The course of instruction, which 
is both theoretital and practical, covers three years. 

The theoretical instruction.includes commercial arithmetic, reading 
and writing in the German and Italian languages, industrial drawing, 
willow culture, and study of materials and tools used in the basket- 
making industry. Practical instruction in the workshop, which takes 
up the greater part of the time, embraces all branches of basket work 
as well as the manufacture of wickerwork furniture. It also includes 
practical work in willow culture. 

Candidates for admission must be 14 years of age, must be graduates 
of the common schools, and must be physically adapted to this work. 
The instruction is free, except to foreigners, who are required to pay 
a tuition of 50 florins ($20.30) per year. Upon graduating, pupils 
receive a certificate which entitles them to the practice of their trade 
of basket making. 

The teaching personnel of this school consists of a director, an assist- 
ant instructor, and a foreman. During the school term 1897-98 the 
school received a subsidy of 200 florins ($81.20) from the ministry of 
education, and 100 florins ($40.60) from the sale of objects made by 
the pupils, which sums were used for stipends to worthy and indigent 
pupils. 
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At the beginning of the school term 1899-1900 there were 9 regular 
and 3 special pupils at the day school. Four persons were graduated 
in the years 1895, 1896, and 1897, all obtaining employment as basket 
makers. 


STATE SCHOOL FOR WOODWOREING, BERGREICHENSTEIN. 


This institution comprises a day trade school and an, industrial con- 
tinuation school. The purpose of the day school is to give such practical 
and theoretical training as will enable persons to work independently 
and with good results in the various’ branches of the woodworking 
industry. It is divided into the following trade sections: Furniture 
making and carpentry; wood turning, carving, and pyrography; 
wagon making; joinery and woodenware making, and cooperage. The 
period of instruction in furniture making and carpentry is four years 
and that of the other branches three years. The school opens Sep- 
tember 16 and closes July 31. 

The theoretical instruction embraces religion, German business 
forms, industria] arithmetic, geometry, free-hand drawing, geometrical 
drawing, perspective and shading, architecture, free-hand drawing 
from models, technology of wood, bookkeeping, penmanship, industrial 
drawing, and styles of ornamentation. All this instruction is given 
in accordance with a fixed programme. Instruction in the drawing 
branches is such that pupils after graduating are able to make correct 
working drawings, sketches, and designs. In the workshop pupils are 
instructed by experienced master workmen in all the grades of manual 
work. The graduating certificates entitle pupils to practice the trades 
of carpentry, wood turning, wagon making, and cooperage. 

The industrial continuation school consists of two classes and under- 
takes to give apprentices in this industry such industrial, technical, and 
commercial instruction as will be useful to them in their vocations. 

The school received during the school term 1897-98 from various 
sources 1,386 florins ($563) for the aid of indigent and worthy pupils. 
In addition to such contributions, 1,200 florins ($487) per year are 
received from the State and communal authorities of Horitz for 
stipends. A number of families in the city furnish free dinners to 
indigent pupils. 

The school is managed by a board consisting of 10 persons, most of 
whom are engaged in local industries. The teaching personnel con- 
sists of the director, 2 trade instructors, 6 foremen, and 4 assistant 
instructors. 

At the beginning of the school term 1899-1900, 53 pupils attended 
the regular day school and 92 attended the continuation classes, mak- 
ing a total attendance of 145. The 18 persons graduated from the 
day school in 1895, 1896, and 1897, all obtained employment in wood- 
working establishments as cabinetmakers, wagon makers, wood 
turners, designers, and foremen. 
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STATE SCHCOL FOR THE WOODWORKING INDUSTRY, BOZEN. 


This institution embraces a day trade school, an open drawing and 
modeling hall, a general industrial continuation school, a drawing 
course for girls, and a drawing course for pupils of the common 
schools. 

The day trade school trains pupils as journeymen, foremen, drafts- 
men, and pattern makers in the woodworking industries by means of 
practical and theoretical instruction. It also aims in other ways to 
advance the interests of the local woodworking industry. Special 
attention is given to woodworking in connection with church architec- 
ture. The school is divided into the three trade sections of joining, 
wood carving, and wood turning. 

The course of instruction covers a period of three years. A prepar- 
atory course js given to persons who are not prepared to enter the 
regular trade courses. This preparatory course not only serves to 
displace from one to two years of the common school, but also gives 
an elementary training in joining, wood carving, and wood turning, 
and in the use of tools. The principal subjects taught in the trade 
divisions are: Drawing, including elementary and free-hand drawing 
from models, geometrical drawing, perspective and shading, archi- 
tectural styles, and industrial drawing; various technical subjects, 
such as nature studies and mechanical and chemical technology of 
wood, and commercial subjects, such as industrial arithmetic, business 
forms, and bookkeeping. These subjects are taught systematically 
and with special reference to the requirements of practical work. 
The practical instruction, to which the greatest importance is attached, 
is given in the workshop under the direction of instructors and fore- 
men. Books, models, and a collection of technical and antique objects 
relating to the woodworking industry are on hand for the use of 
instructors and pupils. The school also admits special pupils. 

The school opens September 1 and closes July 15. In order to enter 
the preparatory course pupils must be 12 years of age and must have 
a satisfactory scholarship record in the common schools. Candidates 
for'admission to the trade divisions must be 14 years of age, must be 
physically fitted for their chosen occupation, and must have a theo- 
retical knowledge such as is given in the preparatory course. A 
tuition fee of 3 florins ($1.22) per term is charged, indigent and worthy 
pupils being exempted from this payment. Foreign pupils, who can 
be admitted only by special permission of the ministry of education, 
must pay a tuition fee of 30 florins ($12.18) per half-year term. A 
matriculation fee of 1 florin ($0.41) is charged. 

The open drawing and modeling hall gives an opportunity to jour- 
neymen and manufacturers in the woodworking industry to get a 
training in drawing and modeling and in making sketches and plans of 
work to be executed, to use the collection of models and objects of the 
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day trade school, to study industrial art, and receive technical advice 
and information. No fees are charged for these services. 

The general industrial continuation school is intended for appren- 
tices of Bozen, and offers an opportunity to obtain a theoretical and, as 
far as possible, a practical and technical training in such industrial-art 
and commercial branches as will be of benefit to them in the practice 
of their trades. It comprises a preparatory course and, two one-year 
courses. Reading, writing, arithmetic, and drawing are taught in the 
preparatory course, and industrial arithmetic, business forms, book- 
keeping, free-hand, geometrical, and industrial drawing are taught in 
the regular courses. Instruction is given on Sundays from 9 to 11 
a. m., and on week days, except Saturday, from 7 to 9 p.m. The 
school opens October 1 and closes April 30. Instruction is free, and 
the drawing and writing materials are furnished to the pupils. 

The drawing course for girls is intended to give instruction in draw- 
ing and such a degree of training in style and decorative art as will be 
useful to them in their handiwork and in tastefully arranging their 
homes. To this end exercises are given in pattern drawing, painting 
on silk and wood, and pyrography. The course begins October 1 and 
ends June 30. No charge is made except a matriculation fee of 1 
florin ($0.41). . 

The drawing course for pupils of the common schools is intended to 
give a training in drawing which can not be obtained in the common 
schools. It are aims to prepare these pupils to enter the trade school. 
Instruction is given for two hours on certain afternoons of the week 
from October 1 to June 30. No fees of any kind are charged. 

The entire institution is managed by a board consisting of the mayor 
of Bozen and 8 associates, most of whom are engaged in the wood- 
working industry. The teaching personnel consists of a director, 3 
foremen, 7 trade instructors, and 3 assistant instructors. 

An important feature of this institution is to advance the interests of 
the small local industries by loaning objects, specifications, and models; 
preparing, free of charge, drawings, plans, etc., for special work; 
giving advice concerning methods of work and sources of information, 
and preparing cost and price lists. 

During the school term 1897-98 the continuation school received a 
subsidy of 200 florins ($81.20) from the ministry of education and one 
of 200 florins ($81.20) from the provincial diet. The school received 
from various sources, for scholarships and stipends, sums amounting 
to 1,280 florins ($520). 

At the beginning of the school term 1899-1900, 171 pupils attended 
this institution. Of these, 48 were regular and 4 were special pupils 
of the day trade school, 101 attended the continuation school, and 23 
attended other courses. 

Of the 14 persons graduated from the day school in 1895, 1896, and 
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1897, 11 obtained employment in the woodworking industry as jour- 
neymen, at wages ranging from 7 to 12 florins ($2.84 to $4.87) per 
week. 

STATE SCHOOL FOR WOODWORKING, CHRUDIM. 


This institution comprises a day trade school, an industrial continu- 
ation school, an open drawing and modeling hall, and a course in mod- 
eling for pupils of the grammar school. 

The day school has a preparatory course and a trade course, the lat- 
ter being divided into sections for cabinetmaking and carpentry, for 
wood carving, and for wood turning. Its purpose is to give theoret- 
ical and practical instruction in these trades. The preparatory course 
covers two years and the trade course three years. The preparatory 
course is intended for those persons who have had no previous prepa- 
ration for entrance upon the regular trade course, and imparts such 
theoretical and practical knowledge as will enable pupils to take up the 
trade course. Persons who have had previous theoretical and prac- 
tical training can immediately enter upon the trade course and gradu- 
ate in three years. As the preparatory course may be begun at the 
age of 12 years, pupils can graduate from the day school at 17 years 
of age. 

The theoretical instruction of the day school embraces general edu- 
cation, industrial art, technical, and commercial branches. The general 
‘educational branches, which are for the most part taught in the two 
years’ preparatory course, replace such studies as would be taught 
pupils of the common school at the ages of 13 and 14 years. Special 
attention is paid to drawing, which includes free-hand drawing, per- 
spective, shading, etc. In the instruction in drawing the endeavor is 
made to teach pupils to make correct working drawings from sketches 
and to execute original designs of simple objects used in the trades. 
The technological branches embrace the teaching of building, the tech- 
nical properties of wood, the use of tools and woodworking machinery, 
the installation and arrangement of workshops with special reference 
to motors, power transmission, and adaptability of certain motors to 
small industries, and the provisions to be made for the health and 
safety of workmen. In the commercial branches pupils are taught 
the important business forms and usages in commercial transactions, 
bookkeeping, and the study of selected portions of the industrial code. 

More than one-half the time of the pupils is devoted to shopwork. 
In the first year of the preparatory course all pupils are instructed 
alike in carpentry, wood carving, and turning, but in the second year 
they are classified according to their chosen trades. In the regular 
trade courses pupils begin by making simple objects, and are gradually 
taught the different methods of work which finally fit them for the 
execution of larger and more complicated pieces. 
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Candidates for admission to the preparatory course must be over 19 
years of age and must have attended the common schools for six years. 
In the trade-school courses, candidates must be 14 years of age, must 
have passed through the two years’ preparatory course, and must have 
the necessary physical qualifications for the trade chosen. The educa- 
tion obtained in the preparatory school may be replaced by that of 
a two years’ course in @ handicraft school, or in a publie school if 
candidates can show that they have obtained a sufficient practical 
experience. In the admission of candidates preference is given to 
sons of persons engaged in the woodworking industries; and if such 
pupils are indigent and worthy, special provision is made for them in 
the way of stipends and other assistance. Persons who have had 
practical experience in this industry are also given a preference, and 
experience has shown that the best results follow the instruction of 
this class of pupils. 

The school year begins September 16 and ends July 31. Instruction 
is free, but foreign pupils must pay tuition. Special stipends are 
provided for indigent and worthy pupils, the money for this purpose 
being provided by the ministry of education, the Prague Chamber of 
Commerce and Industry, and the local aid society, the last mentioned 
also supplying books, drawings, materials, etc., to needy pupils. 
Special day-schooi pupils are permitted to attend classes in single 
branches of study. The number of these depends upon the capacity 
of the school. 

The general industrial continuation school aims to give apprentices 
and helpers in this industry theoretical and, as far as possible, practical 
instruction in those industrial art, technical, and commercial branches 
which are useful to them in their trades. This continuation school 
comprises a preparatory one-year course and a two-year industrial 
course. Candidates for the continuation classes must have completed 
their common-school education and must have a good knowledge of 
reading, writing, and arithmetic. The preparatory course embraces 
reading, writing, arithmetic, and drawing. The industrial course 
embraces business forms, industrial arithmetic, bookkeeping, free- 
hand drawing, geometry and geometrical drawing, trade drawing, and 
modeling. Instruction is given on week days, except Saturdays, from 
7 to9p.m., and on Sundays from 9 a, m. to noon. On account of 
the limited time given to instruction and the exhausted condition of 
the pupils, who are compelled to work at their trade during the day, 
graduates are encouraged to attend the open drawing hall or the reg: 
ular trade school. All apprentices of members of the local guilds, 
except those of bakers, butchers, and barbers, are required to attend 
this continuation school. The school! opens October 6 and closes April 
30. Tuition is free, but a matriculation fee of 30 kreutzers (60.12) 
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must be paid. Indigent pupils are exempt from this payment. Books 
and other requisites are furnished free of charge to the pupils. 

The drawing and modeling hall is open during the usual day and 
evening school hours to persons engaged in the woodworking industry. 
Here graduates of the industrial continuation school may continue 
their instruction in industrial drawing. Instruction is also given to 
young women three times per week, from 1.30 to 3.30 p. m., during 
the winter months, in the open drawing hall for women. This com- 
prises ornamental free-hand drawing and drawing from patterns for 
white and colored embroidery. The women are also taught the art of 
tastefully decorating their homes. The course begins October 1 and 
ends July 31. Instruction is free. 

The modeling course for boys of the public schools is intended to 
give them an opportunity to learn elementary modeling in clay and to 
make plaster casts. Boys of the second and third year classes of the 
public schools of Chrudim are admitted to this course as far as the 
capacity of the school permits. Instruction is given free from 2 to 4 
p.m. on Wednesdays and Saturdays from September 18 to July 15. 

The school management consists of the mayor and 8 associates. 
The teaching personnel comprises a director, 9 trade instructors, 2 
assistant instructors, and 3 foremen. 

This institution undertakes also to advance the interests of the small 
industries of the locality by loaning, gratuitously, drawings, specifi- 
cations, and models of articles made in the school; giving advice on 
important subjects, such as sources of materials used, calculating the 
cost of production, etc., giving public lectures, sending representatives 
to expositions, turning over large orders to individual manufacturers, 
ete. The school has a collection of drawings, models, and other objects 
for the use of manufacturers in other lines of work, such as locksmith- 
ing, fancy wrought-iron work, stonecutting, ceramics, ete. 

During the year 1897-98 subsidies for the aid of indigent pupils, 
amounting to 3,591 florins ($1,458), were received from the ministry 
of education and from other sources. 

At the beginning of the school term 1899-1900 the attendance of 
the school was 381 pupils. Of this number 79 were regular and 2 
were special day pupils, 219 attended the continuation school, and 81 
attended other classes. 

Graduates of the day school generally begin work as journeymen. 
Those who served as journeymen before entering the school often 
obtain good positions at once, such as foremen or managers. Ac- 
cording to the statement of the director, the school does not under- 
take to train finished skilled workers. In all trades it is necessary to 
have some years of practical training to become thoroughly efficient, 
and such experience can not be obtained in any trade school. In this 
respect, however, the trade school prepares the worker for obtaining 
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greater benefit from such experience by giving him a good fundamental 
education. Of 84 pupils who graduated from the day school during 
the years 1895, 1896, and 1897, 33 obtained positions as journeymen, 
draftsmen, and foremen in Vienna, Salzburg, and in Bohemia, the 
foremen at wages averaging 50 florins ($20.30) per month and the 
journeymen and draftsmen at wages ranging from 7 to 15 florins 
($2.84 to $6.09) per week. One graduate entered the Zechnikum at 
Mittweida, Saxony. 


STATE SCHOOL FOR WOODWORKING, EBENSEE. 


The object of this school is to give the necessary theoretical and 
practical training to fit persons for the practice of the various wood- 
working trades. The institution comprises a day trade school, an open 
drawing hall, and a drawing course for pupils of the public schools. 

The day trade school is divided into six sections as follows: (1) 
Ornamental and figural wood carving, (2) special course in animal 
figure carving, (3) cabinetmaking, (4) wood turning, (5) carpentry, (6) 
toy making and papier-maché work. Workshops, in charge of prae- 
tical instructors, are provided for the manual work. The theoretical 
work comprises drawing, geometry, modeling, arithmetic, and indus- 
trial bookkeeping, special attention being given to the development of 
the artistic taste in pupils. 

The course of instruction in the day school covers a period of four 
years, both regular and special pupils being admitted. Candidates for 
admission as regular pupils must be graduates of the common schools 
and must be physically fitted for the trades chosen. The school year 
begins September 16 and ends July 31. No tuition fee is charged. 
Certificates of graduation are given pupils upon the completion of the 
course, which entitle them to the practice of their trades as skilled 
workers. 

The programme of instruction and hours per week are: First year— 
Ornamental free-hand drawing, six hours; geometrical drawing, three 
hours; business forms and arithmetic, two hours. Second year— 
Free-hand drawing from models, six hours; perspective and shading, 
three hours. Third year—Architecture, four hours; industrial draw- 
ing, four hours; business forms and bookkeeping, two hours. Fourth 
year—Industrial drawing, four hours; bookkeeping, one hour; model- 
ing, four hours for pupils of the carving section; wood construction 
work, two hours for pupils of the carpentry section. The greater part 
of the time is devoted to instruction in the workshops. There the 
pupils are systematically instructed in their particular lines of trade, 
special stress being laid on exact work. In the last two years of each 
course pupils are required to produce marketable objects, which they 
execute from their own drawings. 
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The open drawing hall for men is intended to give instruction in 
free-hand and industrial drawing to journeymen, graduates of the 
school, or other young persons employed during theday. Instruction 
is given from 5 to 7 p. m. on Mondays and Thursdays from October 1 
to May 31. 

The drawing course for school children is intended to give better 
instruction in drawing than can be given in the common schools. 
This course is especially intended for pupils who wish to enter the 
trade school, and aids them in selecting their proper vocations. In- 
struction is given to older pupils from 8 to 11 a. m. on Saturdays and 
to younger pupils from 3.30 to 5 p. m. on Mondays and Thursdays 
from September 17 to July 15. 

The teaching personnel consists of a director, 5 trade instructors, 
and 4 foremen of workshops. The relations between this school and 
the local woodworking industry are confined to advice, drawings, etc., 
given to cabinetmakers, there being no other woodworking industries 
in the immediate vicinity. Plans and drawings are executed from 
time to time for various woodwork decorations for buildings and 
churches. The school endeavors to be of assistance to manufacturers 
in the woodworking industry not only of Ebensee, but of other 
localities. 

During the school term 1897-98 a subsidy of 650 florins ($264) was 
received from the provincial council and 100 florins ($40.60) from the 
town of Ebensee. For the purpose of giving stipends to worthy pupils, 
500 florins ($203) were contributed by the ministry of education and 
610 florins ($248) were received from other sources. 

At the beginning of the school term 1899-1900 there were 114 pupils 
at this school, of whom 44 attended the day school as regular pupils 
and 4 as special pupils, and 66 attended the other classes. Of the 20 
persons graduated from this school in 1895, 1896, and 1897, 15 obtained 
employment in the woodworking industry as carvers, cabinetmakers, 
turners, and carpenters. 


STATE SCHOOL FOR WOODWORKING, HALLEIN. 


This school comprises a day trade school, an open drawing hall, a 
drawing school for pupils of the public school, and an industrial con- 
tinuation school. 

The day school is intended to educate, by means of theoretical and 
practical instruction, young persons for the practice of the trades of 
wood carvers, cabinetmakers, wood turners, and carpenters. The 
course of instruction for each of these trades coversfour years. The day 
courses consist of a preparatory course and special courses in orna- 
mental and figural wood carving, joining and cabinetmaking, wood 
turning and fancy woodwork, and carpentry work. 

The theoretical instruction embraces educational, technical, indus- 
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trial art, and commercial branches, the greater part of the instruction 
being given, however, in the workshop. By means of instruction in 
drawing, which includes free-hand, geometrical, and industrial drawing, 
drawing from models, perspective and shading, and architectural draw- 
ing, pupils are taught to produce correct constructive and artistic work, 
to draw from sketches, and to design and execute simple objects. 
Pupils in wood carving are also instructed in the elements of anatomy, 
and in the carpentry division special attention is given to architectural 
drawing, the art of building, machine construction, bridge and water- 
works construction, etc. The technological training includes a study 
of materials and tools, technical properties of wood, and the uses of 
‘machinery in woodworking. In the commercial branches instruction 
is given in the most important business forms and correspondence, 
elementary bookkeeping, and commercial arithmetic. The greatest 
attention, however, is paid to instruction in the workshop, where pupils 
learn the necessary manual skill which enables them to gain a liveli- 
hood in a private establishment. 

The school session begins September 16 and ends May 31. Candi- 
dates for admission to the day trade school must be 14 years of age 
and must have completed the common-school education. Stipends are 
granted to indigent and worthy pupils. Tuition is free, except to for- 
eigners. The necessary books, instruments, and other requisites are 
furnished free of charge to pupils. Each pupil, upon graduating, is 
given a certificate entitling him to practice his trade as a skilled work- 
man. In addition to the regular pupils the school also admits, as 
special pupils, apprentices, journeymen, and master workmen in the 
building, industrial art, and other trades who wish to pursue certain 
lines of study. Stonecutters’ apprentices, wood carvers, cabinetmak- 
ers, etc., working in this and in neighboring towns often avail them- 
selves of this opportunity. 

The open drawing and modeling hall is intended to give to persons 
engaged in this industry and to graduates of this school an oppor- 
tunity to practice in free-hand and industrial drawing and in modeling. 
Instruction is gratuitous, and is given on Sundays from 9 a. m. to 
noon. 

The drawing course for pupils of the public schools enables them to 
get a better knowledge of drawing than is obtainable in the common 
schools. The instruction in this course is given free of charge on 
Wednesdays and Saturdays from 1 to 3 p.m. from September 17 to 
July 15. : 

The industrial continuation school is intended to give apprentices of 
the local industries theoretical and practical instruction in such indus- 
trial art, technical, and commercial branches as they may utilize to 
their advantage in their occupations. The school comprises a prepar- 
atory class, in which reading, writing, arithmetic, and elementary 
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drawing are taught, and two classes in free-hand, geometrical, and 
industrial drawing, and industrial arithmetic and bookkeeping. 
Instruction is given from 5 to 7 p. m. on four week days and from 10 
a.m. to noon on Sundays. Attendance at this school is compulsory 
for apprentices in Hallein. The course opens October 1 and closes 
April 30. 

The trade school proper and the continuation school are each man- 
aged by a separate board consisting of the mayor and 5 associates. 
The teaching personnel of the trade school consists of the director, 3 
trade instructors, 2 foremen, and 3 assistant instructors. The person- 
nel of the continuation school consists of the director of the trade 
school and 6 instructors. ; 

Besides training young men for the woodworking trade, this insti- 
tution endeayors to further the interests of this industry in this 
locality by supplying drawings and models, loaning books, and giving 
advice to local manufacturers. During the school term 1897-98 the 
school received subsidies amounting to 458 florins ($186) from the 
provincial diet, the chamber of commerce of Salzburg, the town of 
Hallein, and the local trade guilds. Sums amounting to 946 florins 
($384) were received from various sources to be used as stipends for 
indigent worthy pupils. 

At the beginning of the school term 1899-1900 the attendance at 
this institution was 231 pupils. Of these, 51 were regular and 11 were 
special day pupils, 61 attended the industrial continuation school, and 
108 attended the other courses. 

Of the 21 persons graduated from the day school in 1895, 1896, and 
1897, 17 obtained positions as journeymen in the woodworking indus- 
try at wages ranging from 350 to 1,000 florins ($142 to $406) per 
year. The director of this school in his report for the school term 
1897-98 made the following statement: ‘‘The transition of graduates 
from the school to private workshops is the most trying period because 
they are expected to do not only good but also rapid work. These 
graduates must compete with skilled workers who devoted their entire 
apprenticeship to practical work, while nearly half of the graduates’ 
time was devoted to general and theoretical education, and the latter 
are therefore at a disadvantage with regard to rapid work. If, how- 
ever, the graduate is apt and energetic, he will soon pass over this 
period, will acquire the speed of his fellow-workers, and will in addi- 
tion have an opportunity to demonstrate the value of his school training, 
so that foremen, superintendents, and managers will find them a valu- 
able aid in the preparation of plans and specifications and in the execu- 
tion of work therefrom.” In this manner graduates have at times risen 


to important positions, although the school does not aspire to educate 
foremen, superintendents, or draftsmen. 
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STATE SCHOOL FOR WOODWORKING, LAYBACH. 


This school gives both theoretical and practical instruction in the 
different branches of the woodworking trade. It has special depart- 
ments for carpentry and cabinetwork, wood turning, wood carving, 
and figure carving. There are also two other departments—one for 
basket making and one for trade drawing. The latter is an open 
drawing hall to which artisans can resort for making trade drawings 
under competent instruction. 

Tn all the courses great attention is given to drawing. The tech- 
nical courses include instruction in such matters as the operation of 
small motors, the properties of wood, the planning of workshops, 
business principles, and industrial hygiene. The greater part of the 
time of the pupils is devoted to practical work in workshops. Four 
years are required to complete the course in each of the sections 
devoted to woodworking practice. The basket-making course is for 
two years only. 

Two classes of attendants are received—regular and special pupils. 
Tuition is free to Austrians. Foreigners pay a tuition fee of 100 
florins ($40.60). Regular pupils receive text-books and other requi- 
sites free. Women are admitted to the department for basket making. 
Candidates for admission must have completed their primary education 
and must be at least 14 years of age. The open drawing hall is free 
to employers and workmen, and instruction is given them on Sundays 
from 8 a.m. to noon. The corps of teachers includes 13 persons. 
The attendance at the beginning of the school term 1899-1900 was 128, 
of whom 75 were regular and 12 were special day pupils, and 45 
attended the other courses. 

In but exceptional cases do graduates enter immediately into respon- 
sible positions. They must work as ordinary workmen, and reach such 
positions as foremen, designers, etc., only after years of labor. Of 
the 28 persons graduated from this school in 1895, 1896, and 1897, 27 
obtained employment in the woodworking industry as journeymen. 


STATE SCHOOL FOR CABINETMAKING, MARIANO. 


This institution comprises a day trade school and an evening con- 
tinuation school. The object of the institution is to give a theoretical 
and practical training in the cabinetmaking trade, to develop the 
existing cottage industry, and, by a thorough training of the younger 
generation, to increase the Bricency of the Woukang population in the 
manufacture of marketable furniture. 

In the day school the course of instruction covers four years. The 
theoretical instruction embraces the Italian and German languages, 
industrial arithmetic, free-hand drawing, geometry and geometrical 
drawing, geography and history, technology, industrial bookkeeping, 
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free-hand drawing from models, perspective, industrial drawing, and 
styles of ornamentation. Much attention is given to commercial 
instruction in order to enable the local cabinetmakers to look after 
their export trade without the use of middlemen or agents. Candi- 
dates for admission must have completed their common-school educa- 
tion and must be physically fitted for the industry. Tuition is free 
except to foreigners, who must pay 50 florins ($20.30) per year. Tools 
and other requisites are furnished free of charge to the pupils. The 
workshop has a capacity for 20 pupils.. The term begins September 1 
and closes July 15. 

In the evening continuation school theoretical instruction is given 
to journeymen and apprentices of this industry. The instruction is 
divided into two courses and embraces the following subjects: Free- 
hand and constructive drawing, business forms, industrial arithmetic, 
bookkeeping, penmanship, economic lectures, and singing. Instruc- 
tion is given on week days from 6 to 8 p. m. from October 1 to May 31. 

The teaching personnel consists of a director, 3 instructors, and 2 
foremen. _ 

At the beginning of the school term 1899-1900, 93 pupils attended 
the school, of whom 1 was a special and 22 were regular pupils, and 
70 attended the continuation school. 

The 7 persons graduated from the day school in 1895, 1896, and 
1897, all obtained employment as journeymen in the cabinetmaking 
industry at wages ranging from 1 to 2.50 florins ($0.41 to $1.02) per 
day. The trade school has been of assistance to the local cottage in- 
dustry, both technically and commercially, by furnishing plans, draw- 
ings, designs, and models for furniture, ete., to local establishments. 


STATE SCHOOL FOR WOOD TURNING, TACHA. 


This institution comprises a day trade school and an industrial con- 
tinuation school. The purpose of the trade school is to give a thor- 
ough theoretical and practical training which will fit young men for 
the practice of the wood turner’s trade. The theoretical instruction 
includes free-hand drawing, drawing from models, geometry and geo- 
metrical drawing, perspective, architectural styles, industrial drawing, 
technology, arithmetic, business forms, and bookkeeping. The prac- 
tical work gives pupils a knowledge of the use of all the tools and 
apparatus employed in the turner’s trade. The methods and opera- 
tions of wood carving and cabinetmaking are also taught, but the 
capacity of the shop for such work is limited to four pupils. The 
courses of instruction in wood turning and in cabinetmaking cover 
three years and that in wood carving four years. 

Candidates for admission to the trade school must be over 14 years 
of age, must have graduated from the common schools, and must have 
the physical fitness necessary for their respective trades. The school 


TRADE AND TECHNICAL EDUCATION—-AUSTRIA. 519 


term begins September 16 and closes July 31. No tuition of any kind 
is charged. Materials necessary for instruction are furnished free, 
and indigent deserving pupils are given monthly stipends of from 1 
to 10 florins (50.41 to $4.06) from a fund set aside for this purpose by 
the town government. 

The general industrial continuation school is intended for appren- 
tices and journeymen who can not attend the trade school and who 
wish to perfect themselves in certain theoretical branches. The course 
of instruction covers two years. In the first-year course are taught 
free-hand drawing, geometry and geometrical drawing, arithmetic, 
reading, and composition; in the second-year course, industrial draw- 
ing, arithmetic, business forms, and bookkeeping, with special refer- 
ence to this industry. This school opens October 1 and closes April 
30. In the first-year course instruction is given on Sundays from 9 
a. m. to noon and on week days from 7 to 9 p. m.; in the second-year 
course from 9 a. m. to noon on Sundays and on three week days from 
7.30 to 9 p.m. The instruction, as well as the necessary requisites, is 
furnished free. On account of the lack of accommodations admission 
to this school is limited, and instruction is usually given only to per- 
sons engaged in industries where a knowledge of drawing is necessary. 

The school is under the management of a board of 10 members, most 
of whom are engaged in the woodworking industry of this locality. 
The teaching personnel consists of a director, 3 foremen, and 1 assistant 
instructor. 

During the school term 1897-98 this institution received a subsidy 
of 50 gulden ($20.30) from the chamber of commerce of Eger for the 
industrial continuation school. A sum of 250 gulden ($102) -was 
received from the ministry of education, 199.50 gulden ($81) from 
the school fund, and 20 gulden ($8.12) from the local savings bank for 
the aid of worthy pupils. 

At the beginning of the school term 1899-1900 there were 14 pupils 
in attendance at this school. The 4 persons graduated in 1895, 1896, 
and 1897, all obtained employment as journeymen in wood-turning 
establishments at wages ranging from 6 to 12 florins ($2.44 to $4.87) 
per week. 

STATH SCHOCL FOR WOODWORKING, VILLACH. 


This school is an important one. It consists of a number of more 
or less independent schools or courses having for their purpose the 
imparting of technical instruction to different classes of the working 
population. It embraces a day trade school, consisting of a pre- 
paratory school of two years’ work and a trade school of three years’ 
work; a drawing course for boys attending the public schools; an 
open drawing hall for men; an open drawing hall for women; an 
industrial continuation school, consisting of a preparatory course 
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of two years and a regular course of two years; and a commercial 
school, consisting of a regular course of three years and a course for 
stenographers. 

The day school is intended for young men who desire to learn the 
woodworking trades. It is so organized that it turns out graduates 
as fully fitted for the practice of the trades in which they have been 
receiving instruction as is possible in a trade school. Boys may enter 
the preparatory course at 12 years of age. After two years’ work in 
this course they pass three years in the trade school proper, thus 
graduating at 17 years of age, or, as the director of the school says, 
when the transition from the school to business life is not a diffi- 
cult one. 

To enter the preparatory course candidates must beat least 12 years 
of age and must have passed a six years’ public school course. For 
admission to the trade school proper they must have passed the pre- 
paratory course or a two years’ course in an artisans’ school, school of 
arts and sciences, or other institution which is in every respect up to 
the standard of the preparatory course. Deserving -pupils receive 
scholarships. Free dinners and free tickets to the public kitchen are 
also given. Owing to the large number of applicants for admission 
a competitive examination determines the ones to be received. 

The instruction given is both theoretical and practical, though much 
the greater part of the time of the pupils is devoted to the latter. 
Much attention is given to drawing in its application to the wood- 
working trades. In this way the pupil is prepared to become an inde- 
pendent journeyman, capable of designing as well as executing work. 
Different styles are taught in courses devoted to the history of art. 
The technical studies include instruction in machinery, small motors, 
the properties of wood, the establishment of working plants, the tech- 
nology of woodworking, outlines of industrial hygiene, commercial 
accounts, etc. In the workshops the pupils are given a systematic 
training in all the practical work of their trade. In the preparatory 
course each pupil has exercises in cabinetmaking, wood turning, and 
carving, in order to make him acquainted with the rudiments of all 
branches of the woodworking trade. A definite choice of the particu- 
lar occupation to be prepared for is not made until the pupil enters 
the trade school proper. 

Besides the regular pupils the trade school permits apprentices, 
helpers, and masters in the small construction and art trades to attend 
the courses from 8 a. m. to noon and from 2 to 5 p. m. as special 
pupils. The courses open to them are those in geometrical, free-hand, 
and industrial drawing, planning and designing of industrial art and 
architectural objects, ete. These courses are well attended by carpen- 
ters and masons. Admission is free as far as accommodations permit. 

The drawing course for boys attending public schools has as its pur- 
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pose the giving of a more thorough training in drawing than they can 
receive in their regular schools, and particularly instruction in draw- 
ing as applied to industry. These courses are held every Wednesday 
from 10 a. m. to noon throughout the year. 

The open drawing hall for men furnishes a place to which directors 
of industrial establishments, graduates of the school, and others can 
resortto receive further instruction in drawing and designing. Instruc- 
tion is free and is given from 9 a. m. to noon on Saturdays and from 
7 to 9 p. m. on Wednesdays. 

The open drawing hall for women is intended for those who desire 
instruction in drawing as an aid to their work. . 

The industrial continuation school is for the instruction of appren- 
tices who are at work during the day. The instruction is theoretical, 
as the practical work is learned by the pupils in workshops. Attend- 
ance is compulsory upon all apprentices in the city except those in the 
bakery industry. The school is in session from 9 a. m. to noon on 
Sundays and from 7 to 9 p. m. on three week days. The commercial 
continuation school offers analogous supplemental instruction to com- 
mercial employees. 

The trade school proper and the continuation school are under the 
management of separate governing boards, that of the former consist- 
ing of the mayor and 7 associates and that of the latter of the mayor 
and 9 associates. Thecorps of instructors for all the branches includes 
22members. The school is supported by the joint contributions of the 
State, the chamber of commerce, the savings bank, and commercial 
organizations. The following statement shows the number of pupils 
registered in each of the various branches of the school during the 
school term 1897-98: : 


Day school: Pupils. 
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Pranlesce OO mOrOpele men =e pressor fee ees wieapele soc sreiejSaeleysi mee «mies See E 24 
Special oioilies< sa: Seahorses Soe a ee eee oe oa SoU Seo Sao sane Cae ease 23 

Ocean CACOUTSS LOFMIITC-SCHOO DOV Sia sco yee < omle 2 ale oa ele ieiee aie cele ima 93 

Cypem Chemiyuee Inapll tore ehEMN o ee node coe gee nase eo acesceas senmoreasosnaeeuar Pil 

Omenmitanine Dall fOr women... 5252 be~ 2 ice Week kn oa asi RO Wi LC See 20 

NerarrstMilECcOmunmUaOMeschMOOl says serie cael = Als cayman eel mewigentocle iain e 162 

(WonamnerctallconumlahOuEsel OO lees satel es re mir eisiateio eee a 5 ara =e er 46 

Toa! So sccnasncd soc dbr sou a 2p Oo ce doo Cee Code DUC ar aaeToeSeacesaase 428 


At the beginning of the school term 1899-1900 there were 56 regular 
and 17 special day pupils, and 133 others, not including those who 
attended the continuation courses. 

Of 24 persons who graduated from the day school in 1895, 1896, and 
1897, all obtained employment in the woodworking industry as cabinet- 
makers, wood carvers, etc., at wages ranging from 7 to 12 florins ($2.84 
to $4.87) per week. 
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STATE SCHOOL FOR WOODWORKING, WALLACHISCH MESERITSCH. 


This school comprises a day trade school, an open drawing hall, a 
manual training school for pupils of the public schools, and an indus- 
trial drawing hall. The purpose of the day trade school is to educate 
pupils for the various woodworking trades by giving them a system- 
atic training in theory and practice and imparting such a measure 
of efficiency as is demanded by the development of the modern wood- 
working industry. The instruction includes a preparatory course of 
one year, which is the same for all pupils, and a three or four years’ 
course in a trade chosen by the pupil. 

The woodworking trades taught at the school are carpentry and 
cabinetmaking, ornamental wood carving, figural wood carving, wood 
turning, and decorating and gilding. Each of these courses covers 
three years, except that in figural wood carving, which covers four 
years. 

The theoretical instruction embraces general preparatory, technical, 
industrial-art, and commercial branches, special attention being given 
to drawing and styles of architecture and ornamentation. Instruction 
in drawing includes free-hand drawing from copy and models, geo- 
metrical drawing, perspective and shading, architectural drawing, and 
special trade drawing. By this means pupils are enabled to make 
drawings and original designs for work to be executed in wood. The 
technical instruction includes a study of the properties of wood and of 
the important materials used in connection with woodworking. The 
commercial branches include business forms, industrial arithmetic, 
bookkeeping, and business practice. 

The greater part of the time of the pupils (63 per cent) is given to 
instruction in the workshop. In the preparatory course instruction is 
given in the use of tools and in the technical uses of wood. The work 
done is intended to prepare pupils for the trade courses. It also 
enables the pupils to choose the particular branch of woodworking 
which they are best adapted for. The special purpose of the workshop 
for carpentry and cabinetmaking is to perfect pupils in these trades. 
In this workshop much attention is given to the making of church fix- 
tures such as altars, pulpits, ete., for which there is quite a demand in 
this locality. The instruction in the workshop for ornamental wood 
carving includes modeling, making and repairing plaster casts, exer- 
cises in the various styles of carving, such as round and hollow carving, 
furniture ornamentation, ete. Pupils in this course are also instructed 
in gilding and decorating, and in pyrography. The workshop for fig- 
ural wood carving gives pupils an opportunity to perfect themselves in 
this work, especially in the execution of statues and figures for 
churches. In the wood-turning shop pupils are taught the execution 
of all styles of wood turning required in the furniture and carpentry 
trades, as well as in the manufacture of turned wooden ware and bone 
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and horn objects. In the workshop for decorating and gilding, spe- 
cial attention is given to the gilding and painting of statues, figures, 
and ornaments of all sorts used in churches. In general, the practical 
instruction in the workshops is intended to replace the private instruc- 
tion received by apprentices working under masters, the school being 
better fitted to give the pupils a comprehensive knowledge in a shorter 
time. : 

This school does not prepare pupils to enter upon the higher posi- 
tions, such as foremen, draftsmen, ete. It only undertakes to train 
them to become skilled workers in the woodworking trades. In the 
admission of pupils preference is given to sons of persons engaged 
in this industry. Candidates for admission must be graduates of 
the common schools and must have physical fitness for the trade to 
be learned. Candidates for admission to the trade courses must have 
passed through the preparatory school or a school giving a similar 
education. Special pupils are admitted according to the capacity of 
the school. The same conditions of admission apply in the case of 
special pupils as in that of regular pupils. 

A matriculation fee of 1 guiden ($0.41) and a tuition fee of 12 
guiden ($4.87) are charged. Indigent and worthy pupils are exempted 
from the payment of tuition, and other provision is made for them in 
the form of stipends, ete. . 

The open drawing hall for persons engaged in this industry is 
intended to bring this school into closer relations with the local indus- 
try. Advice and instruction is given concerning the execution of 
woodwork from drawings, objects, and models. Although this hall 
was originally intended for masters and journeymen, any adult may 
receive instruction there. Graduates of the trade and continuation 
schools are here given a special opportunity to perfect themselves in 
trade drawing. Instruction is given two hours on Sunday mornings 
during the entire school term, and two hours on Monday afternoons 
during the winter term only, a charge of 1 gulden ($0.41) being made 
for such instruction. 

The course in manual training for pupils of the public schools is 
intended to give a general idea of the use of tools and to encourage 
a taste for manual labor. The pupils are not prepared here for any 
special trade. 

The general industrial continuation school is intended to give 
apprentices in the handicraft trades such a general training, commercial 
education, and skill in drawing as is necessary in the every-day prac- 
tice of their trades. For this reason the continuation school comprises 
a preparatory course, with instruction in reading, writing, arithmetic, 
and the elements of drawing, and a regular continuation course, with 
instruction in free-hand, geometrical, and industrial drawing, business 
forms, arithmetic, and bookkeeping. Instruction is given on Sundays 
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from 9 a.m. to noon, and on four week days from 6 to 8 p. m., 
beginning October 1 and ending July 30. No tuition fee is charged, 
but a matriculation fee of 1 gulden ($0.41) is required. Indigent pupils 
are exempted from the payment of this fee and are supplied with the 
necessary materials. All apprentices are compelled to attend this 
school. Owing to the limited time of instruction the training is very 
much restricted, and for this reason graduates of the school often con- 
tinue their education by attending the open drawing hall. 

The teaching personnel of the entire school consists of a director, 6 
foremen, 5 trade instructors, and 8 assistant instructors. 

During the school term 1897-98 the institution received subsidies 
for the industrial continuation courses amounting to 692 florins 
($281) from the ministry of education, and 187 florins ($75.92) from 
the Chamber of Commerce and Industry of Olmutz, the local town 
government, and the local guilds. The sum of 1,730 florins ($702) was 
received from these and other institutions for scholarships, stipends, 
and other aid to worthy pupils. 

At the beginning of the school term 1899-1900 256 pupils attended 
this institution, of whom 17 were attendants at the day school, 93 at 
the continuation school, and 88 at other classes. 

Of the 31 persons graduated from the day school in 1895, 1896, and 
1897 nearly all obtained employment as journeymen in woodworking 
establishments at wages ranging from 40 to50 florins ($16.24 to $20.30) 
per month. 

One of the principal objects of this institution is the advancement of 
the small industries of the locality. This object is attained by the 
execution of work in the shops of the school, the securing of orders 
for articles, executing sketches, plans, and specifications, giving advice 
on technical subjects, sources of materials used, ete. The usefulness 
of this school is not restricted to this town, but often extends to other 
localities. 


STATE SCHCOL FOR WOOD AND IRON WORK, BRUCK a. d. MUR. 


This institution consists of a day school, a drawing: hall, and an 
industrial continuation schocl. The day school has workshops for 
carpentering and cabinetwork, wood turning, and locksmithing. It 
seeks to replace regular apprenticeships by giving a more theoretical 
and practical course of instruction than could be afforded in a private 
workshop. The theoretical instruction comprises a course in general 
education, drawing, and commercial branches. By means of the draw- 
ing course the pupils are taught in the preparation and execution of 
plans and drawings which apply to their respective trades. In the 
commercial course they are taught such branches as may be needful 
to them in their business as master workmen. Through practical in- 
struction in the workshops the pupils are made familiar with all the 
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work by creative methods, styles of ornamentation, and in fact such 
high-class work as they could not learn in a private establishment. 

In order to be admitted to the school, candidates must have com- 
pleted their common-school education and must possess the physical 
fitness for learning the trade. No tuition fee is required, except a 
registration fee of 1 florin ($0.41). Foreigners must pay 25 florins 
($10.15) for the half-year term. The utensils required in the work- 
shops are furnished free to all pupils. 

The course of instruction for the regular pupils is four years. 
Every pupil who successfully passes through this school receives a 
certificate entitling him to follow his trade as a journeyman or master. 
Experience has shown that pupils of ordinary intelligence and ambi- 
tion, who possess the preliminary education required, can successfully 
pass through the school in the allotted time. Provision is made for 
worthy and needy pupils in the form of scholarships and other assist- 
ance. The drawing materials are furnished free to the pupils, and 
they receive special remuneration from the sale of objects made in the 
workshops. Reduced railroad rates are allowed pupils who attend 
this school. ‘The school opens September 15 and closes July 31 of 
each year. 

The free drawing hall has two divisions, one for men and one for 
women. In the former instruction is given to masters and journeymen 
and to apprentices who wish to perfect themselves in drawing. The 


classes are held on Sundays from 8 a. m. to noon, from October 15 to 


June 15 of each year. The drawing hall for women affords an oppor- 
tunity to women to practice drawing such objects as are of material 
benefit to them in female handiwork. Instruction is given on week 
days from 8 a. m. to noon, from September 15 to July 31 of each year. 

The industrial continuation school for males is intended for persons 
who are serving an apprenticeship. The subjects taught are reading, 
writing, industrial arithmetic, bookkeeping, anddrawing. The course 
of instruction covers two years, the pupils finishing the course receiv- 
ing a graduating certificate. The school isin session from October 15 
to May 15 of each year. 

This institution is under the control of the mayor of the city and 
seven curators, most of whom are persons engaged in manufacturing 
handicraft trades. The teaching personnel consists of a director and 
11 teachers. The most cordial relations exist between the manage- 
ment of this school and the local manufacturers. The school receives 
a subsidy of 100 florins ($40.60) for the use of the continuation school. 
During the school year 1897-98, 506 florins ($205) were realized from 
the sale of the work executed by pupils in the workshops. ‘This 
money was divided among the pupils. 

The attendance of the school was 131 pupils at the beginning of the 
school year 1899-1900. Of these, 40 attended the day school, 42 the 
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continuation school, and 49 the other classes. The 22 persons gradu- 
ated from the school in 1895, 1896, and 1897, all obtained employment 
as journeymen in workshops of the wood and iron working industry 
at good daily wages. 


STATE SCHOOL FOR STONECUTTING, LAAS. 


This school, in Tyrol, was founded for the purpose of aiding in the 
development of the local marble industry and to train young persons 
of this locality for that class of work. The school includes a day trade 
school and a drawing school for pupils of the public schools. 

The day school has two divisions, one for stone carving and one for 
stonecutting. The former course covers five years and the latter four 
years. Theoretical and practical instruction is given in both courses. 
The theoretical instruction consists mainly of drawing and modeling, 
commercial branches, and the necessary technical knowledge for this 
industry. The greater portion of the time is devoted to practical work, 
so that the pupils may enter directly upon their trades when they 
graduate, even though a further training in drawing and modeling may 
be desirable. 

The school term begins October 1 amd closes August 15. During 
vacation time, from August 15 to September 1, additional instruction 
is given in the workshop. ‘Tuition fees are required for foreign pupils 
only. The number of regular pupils is limited to 20.  Stipends and 
other aid is provided for indigent and worthy pupils. . Drawing paper 
and tools are furnished by the school. Special pupils are admitted to 
the theoretical instruction classes whenever the capacity of the school 
permits. 

The drawing course for pupils of the common schools is intended 
for boys who wish to enter upon the marble industry. Instruction 
is given from 8.30 to 11 a. m., on Thursdays, from October 15 to 
April 30. 

The management of this institution is in the hands of a board of 10 
members. The teaching personnel consists of the director, 3 trade 
instructors, 2 foremen, and 1 assistant instructor. The’school received 
a subsidy of 80 florins (882.48) from the chamber of commerce of 
Bozen for fuel and light. The sum of 150 florins ($60.90) was received 
from the ministry of education, and 220 florins ($89.32) from other 
sources for stipends and other aid to pupils. 

The attendance at the school was 26 pupils-at the beginning of the 
school term 1899-1900, of whom 19 were regular and 7 special pupils. 
Of the 13 persons graduated from this school in 1895, 1896, and 1897, 
10 obtained employment in the stone-working industry as stone carvers 
and journeymen stonecutters, at wages ranging from 10 to 15 florins 
($4.06 to $6.09) and from 8 to 12 florins ($3.25 to $4.87) per week, 
respectively. 


. 
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SCHOOLS FOR EARTHENWARE AND GLASSWORK. 


STATE MODELING SCHOOL FOR CERAMIC AND RELATED INDUS- 
TRIES, OBERLEUTENSDORF. 

' This institution embraces a day trade school and a general industrial 
continuation school. The purpose of the day trade. school is to give a 
thorough education in ornamental and figural modeling, together with 
such a practical and theoretical training as will fit pupils to practice 
the trade of modeler. The principal subjects taught are drawing and 
modeling in ornamental as well as figural work in majolica and terra 
cotta and the application of drawing and modeling to stone and stucco 
work and metal casting. Three years are required to complete the 
course, but in many cases a fourth year’s attendance is necessary. 

The instruction in drawing consists of free-hand and geometrical 
drawing, drawing from plaster casts in chalk and charcoal, India ink 
and colors, figural and anatomical drawing from plaster casts, and trade 
drawing, mostly of earthenware objects. The modeling work begins 
with the simplest forms in order that pupils may familiarize themselves 
with the use of tools and materials. This is followed by modeling 
ornaments of various kinds, instruction being given in styles of orna- 
mentation and their characteristics. Finally the application of model- 
ing to practical work is taught. The figural modeling begins with the 
reproduction of parts of the human body, followed by the modeling of 
anatomical and other bodies from casts and from photographs. The 
practical work embraces modeling, casting, retouching, making models 
for reproduction in plaster, and turning on the potter’s wheel. The 
theoretical subjects taught are arithmetic, business forms, and book- 
keeping. These are taught three times per week, from 6 to 9 p. m., in 
connection with the continuation school. The drawing and composi- 
tion books and other requisites are furnished free to all pupils, and 
text-books also to those who can not afford to furnish them. 

Candidates for admission to this school must have the necessary 
physical and mental fitness, must be over 14 years of age, and must 
be graduates of the common schools. No fees of any kind are required 
except from foreigners, who pay a tuition of 30 florins ($12.18) per 
half-year term. Special pupils are admitted to the day school for 
the purpose of perfecting themselves in drawing and modeling. They 
pay no fees for attendance. 

In the general industrial continuation school the course covers three 
years. All apprentices both of handicraftsmen and of merchants are 
required to attend these classes. No apprenticeship term is completed 
until the apprentice has obtained a graduation certificate from this 
school. The instruction is given on three days of the week from 6 to 
9 p. m., and on Sundays from 9 a.m. to noon. The school opens 
September 16 and closes July 31. The subjects taught are industrial 
arithmetic, business forms, bookkeeping, free-hand and geometrical 
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drawing, perspective, and industrial drawing. The necessary requisites 
are supplied to pupils, and no tuition fees are charged. 

The managing board of the day and continuation schools consists of 
the mayor and 4 associates. The teaching personnel consists of the 
director and 4 instructors. 

At the beginning of the school term 1899-1900, 22 pupils attended 
the day school, of whom 3 were special pupils. The number of 
attendants at the continuation school during this year is not known, 
but 132 matriculated in 1897. 

The large earthenware manufactory in this city was founded in 1897 
by a former graduate of this school. Aside from this, Oberleutens- 
dorf has no workshops in which modeling may be practically applied. 
The school, however, stands in close relation with the manufacturers 
of neighboring towns, and much aid is given them in the form of 
models, drawings, and technical advice. The 20 persons graduated 
from the day school in 1895, 1896, and 1897 obtained employment as 
designers and modelers in ceramic establishments at wages ranging 
from 40 to 80 florins ($16.24 to $32.48) per month. 


STATE SCHOOL FOR THE EARTHENWARE INDUSTRY, TEPLITZ. 


The purpose of this institution is to offer to young persons wishing 
to enter the earthenware industry an opportunity to obtain the neces- 
sary theoretical and practical training and to develop a superior artis- 
tic taste. Persons adopting other industrial art occupations may also 
be admitted, but the instruction of the school is mainly directed toward 
the earthenware industry. The school also aims to improve the qual- 
ity of the earthenware made in its vicinity by giving free instruction, 
loaning working models, drawings, books, etc., and giving advice 
about sources, prices, ete., to local manufacturers. This close relation 
with the business interests exists not only in the case of the earthen- 
ware but also of all other art industries. The institution embraces a 
day trade school, an open drawing, modeling, and painting hall, and 
an evening and Sunday course in drawing, modeling, and painting. 

The day trade school instruction includes classes in drawing, model- 
ing, painting, and chemistry. The first year is a preparatory course, 
the second and third years constituting the regular trade course. The 
preparatory course is intended to give pupils the necessary training in 
drawing, modeling, and painting, and to fit them to enter the trade 
course. 

The instruction includes elementary free-hand drawing from simple 
ornaments and from objects and models, modeling objects in clay, and 
the elements of technical drawing and geometry, as far as these are nec- 
essary in the earthenware industry; the simplest elements of aquarelle 
and enamel work, by which pupils obtain an idea of colors and their 
mixture, the uses of painting utensils, and flower painting. Exer- 
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cises in calligraphy, including various styles of ornamental lettering, 
are also given. The instruction in chemistry relates to the important 
metals and metalloids used in the ceramic industry, their compounds, 
signs, and formulas, and the most important elements of organic chem- 
istry. The instruction in physics, mineralogy, and botany also has 
special reference to the ceramic industry. 

Candidates for admission must be 14 years of age and must be gradu- 
ates of the common schools. Special pupils are admitted to the day 
school for the purpose of taking up individual branches of study. 
Handicraftsmen in the building trades; such as masons, carpenters, 
ete., attend during the winter months only, some during the daytime 
and others on evenings and Sundays. Scholarships are provided for 
needy and industrious pupils. Books and other requisites are also 
furnished in such cases. Tuition is free except for foreigners, who 
pay a fee of 50 florins (320.30) per year. The school term begins 
September 16 and ends July 81. 

The drawing, modeling, and painting hall was opened as a separate 
division of the school on October 1, 1887. Instruction is given free on 
four days of the week in free-hand and industrial drawing, modeling, 
and painting. The main purpose of this hall is to offer opportunities 
for jnstruction to masters and journeymen who are already practicing” 
in this industry. The number of pupils is limited. 

The evening and Sunday school connected with this institution is: 
intended to give apprentices and journeymen such instruction in draw- 
ing, modeling, and painting as will be of service to them in their 
respective trades. ‘The greater number of these pupils are employed 
in earthenware establishments in this locality. Instruction is given on 
Sundays from 9 a. m. to noon, and on Tuesdays and Thursdays from 
7 to 9 p. m., no tuition fee being charged. The school opens October 1. 
and closes April 30. 

The management of the entire institution is in the hands of a board 
consisting of the mayor and 6 associates. The teaching personnel 
consists of a director, 6 trade instructors, 3 foremen, and 1 assistant 
instructor. 

During the school term 1897-98 a subsidy of 50 florins ($20.30) was: 
received from the Chamber of Commerce in Reichenberg. Besides 
this, 773 florins ($314) were received from other sources for stipends 
and assistance of various kinds to pupils. During this term a number 
of excursions were made to various manufacturing establishments, 
under the guidance of the instructors. 

At the beginning of the school term 1899-1900 193 pupils attended 
the school, of whom 54 were regular and 6 were special pupils; 128 
attended the Sunday and evening classes, and 5 attended other courses. 

Graduates do not, as arule, obtain important positions when leaving 
this trade school, and if they do it is usually because they had previous 
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practical experience. The 52 persons graduated from the day school 
in 1895, 1896, and 1897, obtained employment in earthenware estab- 
lishments as journeymen at wages ranging from 6 to 8 florins ($2.44 
to $3.25) per week, and 40 to 70 florins ($16.24 to $28.42) per month. 


STATE SCHOOL FOR THE EARTHENWARE INDUSTRY, ZNAIM. 


This school embraces a day trade school, an open drawing hall for 
men, an open drawing hall for women, and an industrial continuation 
school. : 

The day school aims to train pupils in the work of the earthenware 
industry. It is intended for graduates of the common, grammar, man- 
ual training, or the lower classes of intermediate schools. The regu- 
lar course covers three years, but pupils who wish to obtain a further 
training in chemistry, modeling, painting, etc., may continue to attend 
a fourth year, and, with the permission of the ministry of education, 
a fifth year. The school opens September 16 and closes July 31. 
Both regular and special pupils are admitted, special pupils being 
either graduates of this school who-wish to obtain a further training 
in certain lines, or persons engaged in practice who wish to perfect 
themselves in certain branches of their work. 

The subjects taught are as follows: First year—Religion, languages, geometry, 
geometrical drawing, arithmetic, physics, calligraphy, free-hand drawing, modeling, 
and turning. Second year—Religion, industrial arithmetic, correspondence, inor- 
ganic chemistry, perspective, stereometry, form and heraldic design, free-hand draw- 
ing, modeling, turning and molding or ceramic painting. Third year—Religion, 
industrial correspondence, bookkeeping, inorganic chemistry, ceramics, industrial 
chemistry, perspective, industrial -drawing, modeling, and execution of practical 
work from patterns. 

The open drawing hall for men is intended to give persons engaged 
in the earthenware industry and graduates-of this school an opportu- 
nity to perfect themselves in free hand and industrial drawing, in mak- 
ing sketches, and in preparing plans-of objects to be executed. It is 
open from October 1 to July 15. 

The open drawing hall-for women serves a similar purpose to the 
preceding, being intended to give girls who have completed their com- 
mon-school education an opportunity to practice such drawing as may 
be useful to them in their occupations. It also opens October 1 and 
closes July 15. 

The general industrial continuation school is intended to give appren- 
tices such theoretical and practical training as will be of benefit to 
them and will increase their efficiency as workmen in the handicraft 
trades. The school also educates journeymen and strives to develop 
their taste for art in this industry. The school opens October 1 and 
closes May 31. 

The management of the entire institution is in the hands of a board 
consisting of the mayor and 5 associates. The teaching personnel 
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consists of a director, 7 trade instructors, 7 assistant instructors, and 
2 foremen. 

During the school term 1897-98 the school received 350 florins ($142) 
from the ministry of education and 2,254 florins ($915) from other 
sources for scholarships, stipends, and other aid to pupils. 

At the beginning of the school term 1899-1900 there were 190 
pupils at this school, of whom 50 were regular and 6 special day 
pupils; 112 attended the continuation school and 22 attended other 
courses. 

This institution is also of assistance to the local manufacturers by 
preparing patterns and models for their use, and by making chemical 
and technical tests and researches. 


STATE SCHOOL FOR THE GLASS INDUSTRY, HAIDA. 


This institution embraces a day tradeschool, a Sunday school, an open 
drawing hall, and a drawing course for pupils of the common schools. 

The day school is intended to give the necessary instruction to per- 
sons desiring to become glass stainers, engravers, and etchers in the 
various branches of the glassworking industry. The course covers 
four years and is open to persons who have been graduated from the 
public schools. Pupils may be graduated at the end of three years, 
but experience has shown that in order to be thoroughly competent a 
four years’ attendance is necessary. The school opens September 16 
and closes July 31. 

The theoretical instruction of the day school comprises general edu- 
cational, technical, and commercial branches, including drawing. The 
latter, to which special emphasis is given, comprises free-hand, tech- 
nical, and industrial drawing. The regular practical instruction is 
carried on simultaneously with the theoretical work. The commercia 
course comprises the most important business forms, arithmetic, and 
bookkeeping. 

The plan of instruction of the day school is as follows: First year—Elements of 
free-hand drawing, geometrical drawing, physics, chemistry, commercial arithmetic, 


os fool 
business forms, writing, and practical work. Second year—F¥ree-hand drawing from 


models, study of perspective, shading, form, heraldic design, industrial drawing, 
decorative painting, modeling, technology, chemical laboratory work, commercial’ 
arithmetic, business forms, and practical work. Third year—Free-hand drawing from 
models, industrial drawing, decorative painting, modeling, chemical laboratory 
work, industrial bookkeeping, and practical work. Fourth year—Industrial draw- 
ing and practical work. 

The day school has regular and special pupils, the former being 
those who wish to take regular courses and the latter those who take 
only certain subjects or who wish to obtain a better practical training. 

The Sunday school is designed for journeymen and apprentices who 
receive instruction on Sundays from 9 to 11 a. m., beginning the first 
Sunday after September 16 and ending the last Sunday in May. The 
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subjects taught are free-hand and industrial drawing and decorative 
painting. 

The drawing hall is open during three forenoons of each week to 
persons engaged in the glassworking industry. Its purpose is to 
offer facilities for further development in drawing and in the execu- 
tion of working plans.. This hall is especially adapted to the further 
training of graduates of the day trade school. 

The drawing course for pupils of the common schools is intended 
for pupils of the higher classes. They receive instruction in elemen- 
tary free-hand drawing on Saturdays and Sundays from 2 to 4 p. m. 

The management of the school is intrusted to a board consisting of the 
mayor of Haida and 7 associates, most of whom are persons engaged 
inthis industry. The teaching personnel comprises a director, 7 trade 
instructors, 1 foreman, and 1 assistant instructor. 

The industrial continuation school at Falkenau, which is under the 
supervision of the director of the trade school at Haida, is intended 
to give glassworkers, such as stainers, engravers, etc., an opportu- 
nity to obtain a further knowledge of drawing and instruction in 
mercantile branches. The management of this school is in the hands 
of a board consisting of the mayor of Falkenau and 8 associates. 
The school has 2 instructors. The term begins September 1 and 
closes June 30. 

The trade school at Haida renders assistance to the local industries 
by executing patterns, designs, etc., giving advice, and placing its 
library and models at the disposal of local manufacturers. 

During 1898 the institution at Haida received 894 florins ($363) 
from the ministry of education and from other sources for aid to 
indigent and worthy pupils. In addition to this the ministry of edu- 
cation made provision for two stipends of 180 florins ($73.08) each and 
one of 150 florins ($60.90), and various organizations contributed 
smaller sums. 

During the school term 1899-1900, 195 pupils attended the school 
at Haida. Of these 31 were regular and 5 were special day pupils, 
and 159 attended the continuation and other courses. -Of 16 persons 
graduated from the day school in 1895, 1896, and 1897, 13 obtained 
employment in the glass industry as designers and glass engravers at 
wages ranging from 20 to 60 florins ($8.12 to $24.36) per month. 


STATE SCHOOL FOR THE GLASS INDUSTRY, STEIN SCHONAU. 


This institution embraces an industrial art school, a drawing course 
for pupils of the public schools, a special course in chemistry, an open 
drawing hall, and a trade continuation school. 

The object of the industrial art school is to educate designers and 
painters in the hollow glassware and porcelain industries by giving 
them, by means of systematic theoretical and practical instruction, a 
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higher degree of efficiency in their art than they could obtain in ordi- 
nary practice. The course of instruction covers three years, although 
pupils may continue for a fourth year if they desire to do so. 

The theoretical instruction includes a thorough training in drawing, 
painting, elementary instruction in form and in heraldic design, and 
general educational, technical, industrial art,and commercial branches. 
The instruction in drawing comprises elementary drawing, drawing 
from models, drawing and painting from nature, such as animals, 
plants, etc., geometry, perspective, and shading. Much attention is 
given toa proper development of taste in form and ornamentation 
and in the matching of colors and the applications of various styles of 
ceramic art, so that pupils may be enabled in actual practice to execute 
work from sketches or objects and to design glass and porcelain ware. 
The technological subjects include the fundamental principles of chem- 
istry and chemical properties of materials used in this industry, such 
as glass, porcelain, china, etc., etching, and preparing enamel and 
metallic colors. In the commercial instruction pupils are taught such 
business forms and practices as may be of value to them in the practice 
of their trades. 

The greatest importance is given to practical instruction, so that 
pupils may learn the methods of work and decoration which are 
required in actual practice. The instruction during the first and part 
of the second year in glass engraving and decorating is confined to 
work especially designed to develop their skill, after which the pupils 
take up marketable objects. The greatest stress is laid upon accurate, 
substantial work. 

Candidates for admission to this industrial-art school must have 
been graduated from the common schools, and preference is given to 
sons of persons engaged in this industry. During the school term 
1897-98, 80 per cent of the pupils were sons of such persons. Pupils 
are required to attend the school regularly. Needy and worthy 
pupils receive stipends of from 20 to 100 florins ($8.12 to $40.60), 
according to their needs and scholarship. Instruction is free, but for- 
eigners are required to pay a tuition of 50 florins ($20.30) per school 
term. The school opens September 16 and closes July 31. Upon 
completing their course of study pupils receive graduation certificates 
which entitle them to practice their respective trades. Apprentices, 
journeymen, and designers of related industries may be admitted to 
this school as special pupils in order to perfect themselves in certain 
lines of work. There is no specified period of instruction for special 
pupils, although they must, when entering the school, designate the 
subjects that they wish to take and the hours they intend to devote to 
each, and they are required to attend accordingly. 

The drawing course for pupils of the common schools covers one 
year, and is intended to give them a better knowledge of drawing than 
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it is possible to obtain in the common schools. Pupils of the higher 
classes of the common schools are admitted, but only so many as the 
capacity of the school permits.. The course begins September 16 and 
closes July 15. Instruction is given on Thursdays from 9 a. m. to noon 
and from 1.30 to 3.20 p. m., and is gratuitous. 

The special course in chemistry gives to persons engaged in the glass 
and metal industries and to pupils attending school an opportunity to 
become acquainted with the fundamental principles of chemistry, the 
principal chemical elements and combinations, and the methods of 
decorating, staining, coloring, etc., used in the glass and metal indus- 
tries. The instruction given is both theoretical and practical. These 
lectures are given every Thursday from 7.30 to 8.30 p. m. from March 
1 to July 15. No tuition is charged. 

The open drawing hall, which stands in close relation with the local 
industries, is intended for masters and journeymen and any other 
adults who wish to obtain instruction or practice in drawing, model- 
ing, and designing for their particular occupations. Instruction is 
given from 9 a. m. to noon on Mondays and Wednesdays during the 
regular school term. No fees are charged. 

The trade continuation school gives such theoretical and practical 
instruction to apprentices and journeymen as is useful to them in the 
practice of their trades. Instruction is given fourteen hours per week, 
and comprises the following subjects: Course for apprentices—First 
year, elementary free-hand drawing, industrial arithmetic, and busi- 
ness forms; second year, free-hand drawing from models, decorative 
painting, industrial drawing, arithmetic, business forms, and book- 
keeping. Course for masters and journeymen: Decorative painting, 
figural and industrial painting. Three years are usually required to 
complete these courses, the first being intended as a preparatory school 
for pupils who have had no training in drawing. In the course for 
apprentices instruction is given from September 16 to July 15 each 
Monday, Wednesday, and Sunday from 9 a. m. to noon and from 7 to 
8 p. m., and in the course for masters and journeymen from October 
1 to March 31 each Sunday from 9 a. m. to noon. No tuition fees are 
charged. 

The teaching personnel consists of a director, 4 trade instructors, 2 
foremen, and 1 assistant instructor. During the year 1898 the school 
received for use as stipends and other aid to needy pupils the sum of 
300 florins (3122) from the ministry of education and 399 florins ($162) 
from various other sources. 

There were 189 pupils in attendance at the school at the beginning 
of the school year 1899-1900, of whom 18 attended the day classes as 
regular and 9 as special pupils, 88 attended the industrial continuation 
school, and 74 the other classes. Of 21 persons graduated from the 
day school in 1895, 1896, and 1897, 18 obtained employment in glass 
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works as designers, glass stainers, and glass engravers at wages rang- 
ing from 6 to 15 florins ($2.44 to 86.09) per week. 


The chief purpose of the trade school is to elevate industrial art not 
only by the training of skilled workmen, but by advancing in every 
way the smaller industries. In this way the service of the school 
extends not only to those engaged in the glass industry, but also to 
stonecutters, bronze workers, decorators, fancy wrought-iron workers, 
cabinetmakers, etc. 


ScHoots FoR Mreran WorkIna. 
STATE SCHOOL FOR MACHINE CONSTRUCTION, KLAGENFURTH. 


This is a day school which prepares young men to become efficient 
workmen in all the branches of the machine construction industry. 
In order to be admitted candidates must be over 14 years of age, must 
be physically strong, and must have successfully passed through the 
common schools. Special pupils are admitted if the capacity of the 
school permits. The tuition for the regular pupils is 10 florins ($4.06) 
per term. No tuition is charged for persons of small means. For- 
eigners must pay a fee of 25 florins ($10.15). Special pupils pay 3 
florins ($1.22) per month. The school opens September 15 and closes 
July 31. Examinations for admission are severe, preference being 
given to persons who have had some practical experience in the work- 
shop or some other school, and to sons of owners of manufacturing 
establishments. The matriculation fee is 50 kreutzers (60.20). 

The instruction is theoretical and practical, and the course covers 
three years. The theoretical instruction comprises general educa- 
tional, technical, and commercial branches and drawing. The practi- 
cal instruction includes all forms of machine construction work and 
engine and boiler tending. During the first year the pupils are taught 
simple file work and leck and key making, metal turning, drilling, 
thread and screw cutting, tool making, pattern making, to assist at 
forge work, and to tend steam engines. The work during the second 
year is similar to the preceding, except that it is more difficult and 
complicated. During the third year pupils are taught the actual 
work of machine construction, such as the making of lathes, drilling 
machines, etc., together with engine tending and pattern making. 
Pupils are also taken to manufacturing establishments in order to see 
practical work in this industry. 

Pupils completing their three-year course receive certificates which 
entitle them to all the privileges of journeymen and master workmen. 
Whenever they are found to be physically or mentally unfit to con- 
tinue their course, they are dismissed from the school, in which case 
they receive a certificate of attendance such as is given to special 


pupils. 
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In addition to the regular course mentioned above, a special course 
is given during the months of February and March to persons wishing 
to prepare for the engineers’ and boiler tenders’ examinations. 
Instruction in these courses is free and is given from 6 to 7 p. m. on 
week days. 

The teaching personnel consists of a director, a technical instructor, 
6 foremen and 2 assistant foremen of workshops, and 5 teachers. 
Subsidies amounting to 2,360 florins ($958) were received from the 
state and provincial governments and from the provincial savings 
bank for the aid of needy pupils. 

The attendance at the beginning of the school term 1895-1900 was 
205, of whom 87 were regular day pupils, 27 attended a special course 
in boiler and engine tending, and 91 attended the continuation courses. 

Of 63 persons graduated in 1895, 1896, and 1897, 57 found employ- 
ment in machine construction establishments as journeymen, drafts- 
men, and assistant foremen, at wages ranging from 35 to 125 florins 
($14.21 to $50.75) per month in the beginning. After some practical 
experience these graduates received wages ranging from 1,800 to 2,400 
florins ($740 to $974) per year. 


STATE SCHOOL FOR LOCKSMITHING, SWIATNIKI. 


The object of this school is to educate persons as practical lock- 
smiths and to further the interests of the locksmithing industry in 
the locality. The school comprises a day trade school with a four 
years’ course. Both regular and special pupils are admitted, the lat- 
ter receiving instruction in any special branch of this industry. 
Pupils after being graduated usually enter the locksmithing industry 
as journeymen, and their superior intelligence and knowledge soon lift 
them above the ordinary workman to fill positions as foremen or 
managers. 

The course comprises theoretical and practical instruction, sixteen 
hours per week being devoted to the former and thirty-two hours per 
week to the latter. 

The theoretical instruction embraces general educational, technical, 
and commercial branches. The general educational instruction em- 
braces religion, German and Polish languages, arithmetic, general 
business principles, and penmanship. ‘The technical subjects embrace 
free-hand drawing from objects and models, geometrical drawing, 
including perspective and shading, and trade drawing, which also 
includes the designing of simple objects. This drawing instruction is 
intended to enable pupils to fill positions as draftsmen when required 
to do so, and to make correct working drawings from sketches exe- 
cuted by themselves. The technical branches also include physics, 
chemistry, and technology to such an extent as is necessary for a cor- 
rect understanding of the various objects and materia's met with in 
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this industry. In the commercial branches pupils are taught the 
important business forms, industrial calculations, and the fundamental 
principles of elementary bookkeeping. 

The greater part of the time is devoted to practic: al instruction in 
the workshop. This comprises principally the working of iron and 
steel and such other metals and woodwork as may be necessary to: 
familiarize the pupil with the manipulation and properties of all 
materials which are handled in the locksmith’s trade. The pupils are 
also taught the use of machinery and tools used in this industry. 

Candidates for admission as regular pupils must be graduates of the 
common schools, must be over 13 years of age, and must be physically 
fitted for the locksmith’s trade. Pupils who have had previous train- 
ing may enter a class above that of the first year. Preference is given 
to sons of persons engaged in the local locksmithing industry, the 
percentage of such pupils in 1898 being 25. No tuition is charged 
except to foreigners. A matriculation fee of 2 florins (81 cents) is 
required in order to defray the expenses of school requisites, which are 
furnished pupils free of charge. Provision is also made for worthy 
and needy pupils. Special pupils must pay a fee for the use of tools 
and machines. 

The school management consists of a board of 9 members. The 
teaching personnel comprises a director, 1 instructor, 7 foremen, and 
2 assistant foremen. 

At the end of the school term 1896-97, 7 pupils were graduated from 
the day school. 

This school assists the local ‘industry by placing its machines at the 
disposal of persons engaged in this handicraft. This service is of 
especial benefit in view of the fact that not a single motor or power 
machine has thus far been used in the locksmithing industry outside 
the school. This school also endeavors to raise the standard and 
quality of the articles made in this locality by making tests and 
securing new tools by which articles may be made with less expense 
and without injury to their quality. 

For the year 1897-98 the school received for the aid of worthy and 
needy pupils 400 florins ($162) from the ministry of education, 1,030 
florins ($418) from the provincial council, and 855 florins ($347) from 
other sources. 

At the beginning of the school term 1899-1900 bea were 63 pupils 
in Sheds at ie school, of whom 62 took the regular and 1 the 
special course. 

Of 16 pupils graduated from this school in 1895, 1896, and 1897, 1 
is a foreman in the workshop of this school and the others are either 
owners of or skilled employees in house and lock smithing establish- 
ments. Those working for wages earned from 1.10 to 1.30 florins (45 
to 58 cents) per day. 


5388 _ REPORT OF THE COMMISSIONER OF LABOR. 


STATE SCHOOL FOR IRON AND STEEL WORK, FULPMES. 


The purpose of this school is to prepare trained workers in such 
occupations relating to metal working as those of machinists, cutlers, 
and tool makers. It is especially intended to meet the needs of those 
expecting to work in their own homes or in small shops. Like 
many other schools, there are two distinct departments, the one con- 
sisting of courses given during the day and constituting the trade 
school proper and the other of evening courses intended for young 
apprentices who are compelled to work during the daytime. The lat- 
ter is essentially a continuation school. 

The day school comprehends three years of instruction. This 
instruction is both theoretical and practical. A great deal of attention 
is paid to drawing and the training of the pupils in the making of 
sketches and working plans, as well as in their interpretation. The 
more technical courses relate to mechanics, machinery, transmission 
of power, character of materials, etc. Attention is also given to the 
commercial aspects of the different trades. Every effort is made to 
impress upon the pupil the necessity for exactness and the following 
of correct methods rather than mere dexterity. He is instructed in 
the use of the latest devices and patterns and in recent progress of the 
trade. 

Besides the regular pupils, special pupils may attend such courses as 
they desire. The evening courses are entirely theoretical. The most 
important subject taught is drawing. 

The school has only recently been established, and it is too early 
to estimate results. The number of pupils registered in 1899-1900 
was 19 in the day courses and 37 in the evening or continuation 
course, | 


STATE SCHOCL FOR THE IRON AND STEEL INDUSTRY, STEYER. 


This institution embraces a day trade school, an industrial continu- 
ation school, and a special course for boiler tenders and enginemen. 

The day trade school trains young men in the cutlery and tool-making 
trades by giving them a methodical, theoretical, and practical educa- 
ticn. The course covers three years of ten months each! Instruetion 
is given daily, except on holidays and Sundays, from 8 a. m. to noon 
and from 1.30 to 6p. m. Both regular and special pupils are admit- 
ted. Regular pupils must be at least 14 years of age, must be physi- 
cally fitted for this trade, and must have graduated from the common 
schools. A tuition fee of 5 fiorins ($2.08) is charged. Needy indus- 
trious pupils are exempted from the payment of this fee. The pupils 
must supply the requisites for the theoretical instruction, but the tools 
and materials for the practical work are furnished by the school. 
The articles made in the workshops are the property of the school, but 
they may be bought by the pupils at the close of the year at the actual 
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cost price. Upon completing the three years’ course regular pupils 
are given certificates of graduation. Special pupils obtain certificates 
of attendance. 

The industrial continuation school for journeymen is intended to 
give persons who are employed during the day such instruction in 
drawing and commercial branches as may be useful to them in the 
practice of their trade. The instruction is given in two courses of 
seven months each, beginning October 1 and ending April 380, the 
classes being in session on week days from 7 to 8 p. m. and on Sun- 
days from 8 tolla.m. The subjects taught are industrial arithmetic, 
bookkeeping, correspondence, penmanship, and geometrical, free- 
hand, and industrial drawing. In order to be admitted pupils must 
have attended the common schools, and must have served an appren- 
ticeship. A tuition fee of 1 florin ($0.41) per term and a matriculation 
fee of 50 kreutzers ($0.20) are required. Pupils without means are 
exempted from the payment of these fees and are also furnished with 
the drawing materials. Certificates are given to graduates of the 
continuation school. 

The special course for boiler tenders and enginemen is given on 
Sundays from 2 to 4 p. m., from October 1 to February 28. A tuition 
fee of 1 florin ($0.41) ischarged. Graduates receive certificates show- 
ing the result of their work and conduct while in attendance at the 
school. ° 

The management of the entire institution is in the hands of a board 
consisting of the mayor of Steyer and 7 associates. The teaching per- 
sonnel consists of a director, 4 trade instructors, 2 assistant instructors, 
3 foremen, and 1 assistant foreman. 

During the year 1898 the school received 600 florins ($244) from the 
ministry of education and 1,760 florins ($715) from other sources for 
scholarships, stipends, etc. 

At the beginning of the school term 1899-1900 there were 61 regu- 
lar pupils and 1 special pupil in attendance at the day trade school, 
the number attending the other courses not being reported. At the 
beginning of the preceding year there were 66 regular day pupils and 
88 pupils attending the continuation school and the boiler tenders and 
enginemen’s course. 

The 44 persons graduated from the day trade school in 1895, 1896, 
and 1897 obtained employment as journeymen in iron and steel work- 
ing establishments at wages ranging from 9 florins ($3.65) per week 
to 100 florins ($40.60) per month. 

STATE SCHOOL FOR FIREARMS MAKING, FERLACH. 

The making of firearms, especially those for sporting purposes, 
seems to be an industry in which it is very much desired that the 
workmen should have a thorough training in the fundamental princi- 
ples of the trade, as well as to have their artistic faculties developed. 
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In few trades, therefore, have specia: trade schools been of more service. 
In Austria the school at Ferlach has been fairly successful in meeting 
these various requirements. The school gives instruction in all the 
branches of the industry. It is organized in fonr departments—one 
for the making of all the ironwork of sporting guns; one for gunlock 
making; one for stock making, carving, and wood turning; and one 
for engraving, etching, and inlaid work. 

Each of the four departments requires three years of study. The 
youth who enters at the minimum age (14 years) is thus enabled to 
begin work at 17 years of age. The purpose of the school is declared 
to be to create a body of workingmen who possess a full theoretical 
knowledge of the industry as well as practical skill in one particular 
branch. This, the report of the school says, is sought to be accom- 
plished by (1) thorough practical instruction in the workshops under 
competent masters; (2) thorough instruction in the technology of 
arms, so that the pupil may become familiar from a theoretical stand- 
point with all matters involved in the making and use of firearms; (3) 
thorough instruction in trade and free-hand drawing and modeling, so 
that original construction work can be done; (4) thorough instruction 
in commercial matters, permitting the pupil to obtain the best results 
from his knowledge; and (5) to raise the general level of the working- 
men by providing a small library where they can find the means for 

,general education and culture. 

During the winter term the hours of instruction are from 8 a. m. 
to noon and from 1 to 6 p. m., and during the summer term from 7 
a.m. to noon and from 1.39 to 6 p.m. The yearly tuition fee is 10 
florins ($4.06) for those residing in the district and 60 florins ($24.36) 
for others. Instruction is given by 10 teachers. 2 

In spite of the apparently excellent ideas governing the work and 
organization of this school, it has nct met with a very great recogni- 
tion on the part of employers of the district or of the classes to be 
benefited. Thus the number of pupils registered in 1899-1900 was 
but 27. The reason for this lack of support seems to lie with the 
employers, who are not prepared to adopt modern methods. There is 
apparently a greater need for the education of the employer than for 
that of the employee. The following statement of the director of the 
school is interesting as showing the difficulties that a trade school 
has to contend with where industry is in a backward condition. He 
Says: 


Though the beneficial influence of the school in the district has been 
manifest in a number of instances, wherein graduates have profited by 
the instruction, this is only in exceptional cases, as where the graduate 
owns his business or where he has a certain influence with his employer. 
The greater part of the good work of the school goes astray, not find- 
ing the proper conditions under which to develop. The graduate, as 
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a rule, enters as a journeyman in some small local shop for gun making, 
_where he finds opportunities for only a one-sided employment. What 
good does the instruction he has received here do him when, instead 
of having modern tools and appliances to deal with, he is forced to use 
slow contrivances long antiquated? The employer, however, looks 
more favorably upon the workman who comes from a competing shop 
and has gained a skill in a clumsy way, whereas the trade-school erad- 
uate is looked upon as having allsorts of useless information. * * * 
Furthermore, as the employers are constantly on the lookout for the 
more capable young men as apprentices, and the parents are anxious 
to be rid of the care and the support of their boys as soon as possible, 
the attendance of the school is a small one and is composed of inferior 
material, both physically and mentally. 


The director then adds that fortunately this condition of affairs is 
gradually improving as the possible benefits of the school make them- 
selyes known. 


STATE SCHOOL FOR THE METAL INDUSTRY, NIXDORF. 


This institution comprises a day trade school, an open drawing hall, 
an industrial continuation school, and a drawing course for pupils of 
the common schools. 

The object of the day trade school is the training of thoroughly qual- 
ified handicraftsmen for the local metal industry, particularly the 
cutlery and metallic button making trades. By means of systematic, 
theoretical, and practical instruction it aims to develop a high degree 
of skill in the execution of improved, neatly finished, and artistic 
work. The course of instruction covers three years. The school 
opens September 16 and closes July 31. Graduates of the common 
schools are admitted. Tuition is free, and the tools and requisites are 
supplied by the school, but pupils who are able must supply their own 
drawing materials. The school admits regular and special pupils. 

The theoretical instruction embraces free-hand, geometrical, figural, 
and industrial drawing, drawing from models, perspective and shading, 
geometry, calligraphy, industrial arithmetic, business forms, and book- 
keeping. The drawing instruction enables pupils to work from draw- 
ings and plans and to obtain a good foundation for the practical shop- 
work. The instruction in the commercial branches acquaints pupils 
with business forms and practices. The exercises in modeling are 
intended to teach pupils the fundamental principles of form and to 
enable them to execute such work in plaster as they may have occasion 
to perform in their occupations. 

The practical instruction embraces such technical work as is per- 
formed in the metal trade of Nixdorf. Pupils are taught surface 
engraving, engraving for enamel and inlaid work, letter engraving, 
to make steel dies and stamps, and to execute enamel and inlaid work. 
Attention is also given to etching, coloring, and painting on metals, 
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wood, and horn, and electrotyping. Special pupils may be admitted 
for the purpose of taking up certain individual branches of study. 
They are usually persons of mature age, who wish to perfect them- 
selves in certain branches of their work. 

The open drawing hall is intended to give persons engaged in the 
industries of Nixdorf an education in drawing and industrial art work, 
the drawings, models, and patterns of the trade school being at their 
disposal. No tuition is charged, but the materials used haye to be 
furnished by those who attend. A section of the open drawing hall 
is used for a drawing course for girls. This course is intended to give 
embroidery workers such a knowledge of drawing as will enable them 
to design their own patterns. 

The purpose of the industrial continuation school is to give to 
apprentices a theoretical and, as far as possible, a practical training in 
such industrial art, technical, and commercial ‘branches as they may 
utilize in their trades. This school comprises a preparatory class, two 
advanced classes, and a special course in drawing. ‘The subjects 
taught are elementary free-hand, geometrical, and industrial drawing, 
reading, arithmetic, business forms, and bookkeeping. Instruction is 
given on week days, except Saturdays, from 7 to 9 p. m., and on Sun- 
days from 9 a. m. to noon. The school opens September 15 and closes 
May 15. No tuition fee is charged, but each pupil must pay 1 gulden 
($0.41) for school supplies. 

The drawing course for pupils of the common schools is intended to 
give such pupils instruction in drawing which they can utilize in their 
future vocations. Instruction is given free of charge on Wednesdays 
and Saturdays, from 2 to 4 p. m. 

The entire institution is managed by a board consisting of the mayor 
of Nixdorf and 9 associates, most of whom ‘are engaged in the metal 
industry. The teaching personnel consists of the director, 5 trade 
instructors, and 3 assistant teachers. 

The industrial continuation school received subsidies amounting to 
800 florins ($325) from the provincial council, the chamber of com- 
merce of Reichenberg, and the town of Nixdorf. It also received for 
the aid of indigent pupils from various sources 630 florins ($256), 
100 florins (640.60) of which was given by the ministry of education. 

There were 137 pupils at the school at the beginning of the school 
term 1899-1900, of whom 17 were regular and 2 were special day 
pupiis; 98 attended the continuation courses, and 20 attended the other 
courses. The 29 persons graduated from the day school in 1895, 1896, 
and 1897 obtained employment in the metal-working industry at 
wages ranging from 10 to 20 florins ($4.06 to $8.12) per week. 
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ScHoots FoR Orner TRADES. 


STATE SCHOOL FOR ARTISTIC BRAZING, ENGRAVING, AND 
BRONZEWORK, GABLONZ. 


This institution embraces a day trade school, a drawing course for 
pupils of the common or grammar schools, a trade continuation school, 
and an open drawing hall. 

The day trade school has divisions for metal engraving and chasing, 
for gold and silver smithing, for brazing, for drawing and painting, 
for ceramic work, and for ecclesiastical painting. The last mentioned 
is an industry peculiar to Gablonz and the surrounding towns. The 
purpose of the school is to give systematic, theoretical, and workshop 
instruction in these branches and to impart such a degree of scientific 
and general knowledge as may be necessary for the advancement of 
these industries. All courses cover three years, although pupils are 
advised to continue a fourth year in order to get a more thorough 
training in their special lines of work. 

The theoretical instruction embraces general educational, technical, 
industrial-art, and commercial branches. The instruction in free-hand 
and geometrical drawing, perspective, shading, and industrial drawing 
is intended to enable pupils to execute working drawings in all their 
details and to prepare sketches and designs and to educate the taste in 
form and style. Instruction is also given in heraldic design. The 
commercial instruction includes business forms, arithmetic, and book- 
keeping. 

The greater part of the time of the pupils is spent in the workshop, 
where they are given all the necessary preparatory training for their 
respective trades. The engraver is taught all kinds of flat-surface 
engraving, letter engraving, engraving for enamel work, die cutting, 
and such other metal work as may be required in the engraver’s trade. 
The chaser is taught all the various operations of chasing on tin and 
other metals. The braziers and gold and silver smiths learn all the 
different methods of work in their respective trades from the prepa- 
ration of the metal to the completion of ornaments and other objects. 
The latter also receive instruction in surface engraving, enameling, 
and gold and silver plating. Pupils of the division for ceramic paint- 
ing are instructed in painting on porcelain, majolica, and glass, color 
enameling, and glazing. These pupils receive instruction in drawing 
from models, in decorative painting, and in drawing and painting from 
nature. This course is also recommended to persons who wish to 
become lithographers, draftsmen, decorative painters, ete. 

The school year begins September 16 and ends July 31. Candidates 
for admission to the day trade school must be 14 years of age. A tui- 
tion fee of 6 florins ($2.44) per year anda matriculation fee of 50 
kreutzers ($0.20) are charged. Free tuition and stipends are given to 
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worthy indigent pupils. Foreigners pay the regular matriculation fee 
and a tuition of 60 florins ($24.36) per year. Regular pupils who graduate 
from the day school are entitled to practice their respective trades. 
Persons who take only single subjects are admitted to the day school 
as special pupils. In this way, for instance, apprentices who can no 
take the entire day course may receive a fundamental education in 
drawing, modeling, and commercial branches. The tuition fee is the 
same as that for regular pupils. 

The drawing course for pupils of the common schools is intended to 
give them a better knowledge of drawing than they can obtain in the 
regular public-school course. Instruction is given from 2 to 4 p. m. 
on Wednesdays and Saturdays, from September 16 to July 15. The 
pupils must be at least 10 years of age, and the number admitted 
depends upon the capacity of the school. A tuition fee of 1 florin 
($0.41) per term and a matriculation fee of 50 kreutzers ($0.20) are 
charged. Each pupil must furnish his own requisites. 

The trade continuation school and the special courses are intended 
to give to apprentices and journeymen instruction in drawing and in 
the industrial and technical work pertaining to individual trades or 
groups of trades. The school thus comprises 7 trade classes and 5 
special courses. ‘The trade classes are as follows: 1 class in technical 
and trade drawing for carpenters, cabinetmakers, housesmiths, mold- 
ers, machinists, and similar trades; 4 classes in free-hand and industrial 
art drawing for braziers and engravers; 1 class in free-hand and trade 
drawing for persons engaged in painting and decorating porcelain and 
glass, and for house decorators, lithographers, etc.; 1 class in model- 
ing for engravers, stucco workers, etc. The special courses comprise 
a class in decorative flower painting, painting on porcelain, and enamel 
work; a class in figural drawing from plaster casts and from nature, 
and painting from nature; a class in surface engraving and chasing, 
which is intended mainly for braziers; a class in metal coloring and 
galvanizing for braziers; a class in metal pressing and stamping, in 
which instruction is given by classes of from one to two pupils 
each. Candidates for admission to this school or to these courses 
must have passed through at least the second year of. the grammar 
school, or through a general continuation school. The instruction is 
given on two or three evenings of each week and on Sunday mornings 
from October 1 to May 31. The special courses are intended particu- 
Jarly for masters and journeymen. The tuition is 1 florin ($0.41) per 
term and a matriculation fee of 50 kreutzers ($0.20) are required. 

The drawing hall is open daily to persons engaged in the various 
industries, where they have access to the technical library and have 
opportunities to make sketches and drawings from the collections on 
hand. They can also obtain technical information and advice with 
regard to industrial art. No charge is made for these services. 
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The teaching personnel of the entire institution consists of a director, 
12 trade instructors, and 2 assistant instructors. 

During the school term 1897-98, 1,391 florins ($565) were given to 
the pupils in the form of scholarships, stipends, ete., of which amount. 
550 florins ($223) were received from the ministry of education and the 
remainder from other sources. 

At the beginning of the school term 1899-1900 this institution had 
an attendance of 291 pupils, of whom 56 were regular and 2 were: - 
special day pupils; 196 attended the trade continuation courses, and 87 
the other classes. 

The best results are obtained from attendance at this school, gradu- 
ates often entering upon or advancing to good positions. Of the 45. 
persons graduated from the day school in 1895, 1896, and 1897, 43. 
obtained employment in industrial art establishments as engravers, 
chasers, braziers, ceramic designers, and decorators at wages ranging 
from 7 to 15 florins ($2.84 to $6.09) per week and from 30 to 45 florins. 
($12.18 to $18.27) per month. 


STATE SCHOOL FOR DRAWING AND MODELING, ST. ULRICH IN 
GRODEN. 


This school consists of a number of courses intended to meet the 
needs of different classes of the working population in instruction in 
drawing, designing, and modeling. There is, first, a day course cover- 
ing a period of two years, which gives general instruction to boys 13: 
years of age or over, with special reference to drawing. It is taken 
by those who expect to enter upon work in which a knowledge of 
drawing will be useful. The hours of instruction are from 8 to Lt 
a.m. and from 1 to 4 p.m. Tuition is free. Secondly, there is a. 
so-called course for apprentices, also covering two years, in which the 
hours of instruction are from 5 to 7 p. m. four work-days each week 
from October 1 to March 19 and from 6 to 8 p. m. from March 19 to: 
June 1. Instruction is also given for two hours on Sunday morning. 
This course is intended for boys actually working in shops, and gives: 
them theoretical training in drawing, which they can not well obtain in 
the shop. A third course is for journeymen, permitting this class to. 
obtain a much-needed instruction in drawing and modeling as applied 
to their trades. There are also a general finishing course on Sunday 
morning and a drawing course for beys attending the public schools. 

The total attendance on all these courses at the beginning of the 
school term 1899-1900 was 183 pupils, of whom 20 attended the day 
courses as regular and 4 as special pupils, 12 attended the continuation 
course, and 97 attended other classes. 
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STATE SCHOOL FOR PRECIOUS-STONE GRINDING AND SETTING, 
TURNAUD. 


This school comprises a day trade school and an open ‘drawing hall. 
The day trade school has divisions for precious-stone grinders, gold- 
smiths, and precious and ornamental stone engravers. Its purpose 1s 
to give such theoretical and practical instruction as will enable pupils 
successfully to practice these trades. The period of instruction in 
the division for lapidaries is three years and in the divisions for gold- 
smiths and precious and ornamental stone engravers four years. 

The theoretical instruction consists of such general and industrial 
studies as may be of value in the practice of these trades. Free-hand 
and geometrical drawing, perspective, and shading, study of forms 
and styles of ornamentation and trade drawing are taught, with a view 
to fitting the pupils to prepare artistic designs and sketches for execu- 
tion in the workshop. Modeling in clay and wax is taught, in order 
to cultivate the taste for form and ‘to enable pupils to execute such 
models for metal casting as are used in jewelry work. Instruction in 
mineralogy, and especially in crystallology, is given, to enable pupils to 
obtain a thorough knowledge of metals and stones, their names, prop- 
erties, and uses. Industrial arithmetic, bookkeeping, and business 
forms are taught, to give pupils such a mercantile knowledge as may 
be useful to them in carrying ona business of their own. 

In the workshops pupils acquire such manual skill and practical 
knowledge as can not readily be obtained in ordinary shops. In the 
private workshops grinders of precious stones:are usually trained only, 
in the grinding of certain stones or in certain styles or patterns of 
erinding, there bemg very few who aré capable of performing all the 
operations of the precious-stone grinding art. In this school pupils 
learn all the known styles of grinding,as well as machine engraving,-on 
precious and ornamental stones. In the private workshops for gold- 
smithing, also, the work is usually specialized. At this school, how- 
ever, the pupils are taught not only the local industry of Bohemian 
garnet setting, but the setting of all styles of precious stones, ‘besides 
the manufacture of jewelry and some of ‘the accessory features of the 
goldsmith’s art, such as engraving, chasing, etc. -They-also learn how 
to manipulate the various machines and tools used, the alloying of 
metals,and the methods of refining and finishing gold and silver ware. 
The division for precious-stone engraving is intended to give a com- 
plete technical and artistic traming in this work, so as to cnable pupils 
to engrave lettering, monograms, and heraldic coats of arms, and to 
carve objects in precious and ornamental stone. 

The school opens September 16 and closes J uly 31. Candidates for 
admission must be 14 years of age and must be graduates of the com- 
mon schools. Pupils of the grammar schools or institutions of like 
grade are giyenapreference. No tuition fees are charged natives, but 
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foreigners must pay 100 gulden ($40.60) per term. Worthy and indi- 
gent pupils receive stipends of from 30 to 80 gulden ($12.18 to $32.48) 
per year. Special pupils may be admitted at any time of the year, 
in order to take up single branches of work. When graduated, the 
regular pupils receive certificates which entitle them to practice their 
respective trades. Special pupils receive certificates of attendance. 

The open drawing hall is intended to offer not only to persons 
engaged in the goldsmithing and lapidary industries, but to all other 
local handicraftsmen, an opportunity to obtain instruction in elemen- 
tary, ornamental, and trade drawing and modeling and to receive such 
advice with regard to industrial art: as they may need in their voca- 
tions. This drawing hall has a division for men, one for boys, and 
one for girls of the public schools. 

The entire institution is managed by a board of 8 persons. The 
teaching personnel consists of a director, 4 trade instructors, 2 fore- 
men, and 2 assistant instructors. 

In 1898 the school received 450 gulden ($183) from the ministry of 
education and 575 gulden ($233) from other sources for use as stipends 
and otherwise in aid of worthy pupils. 

At the beginning of the school term 1899-1900, 58 pupils attended 
this institution, of whom 25 were regular and 6 were special day pupils, 
and 27 attended the open drawing hall. 

After being graduated, pupils usually find employment as journey- 
men in Turnau, Prague, and Vienna, or execute work to order in their 
own shops. The 23 persons graduated in 1895, 1896, and 1897 obtained 
employment as journeymen in precious-stone cutting and gold-work- 
ing establishments at wages ranging from 5 to 12 florins ($2.03 to $4.87) 
and from 10 to 15 florins ($4.06 to $6.09) per week, respectively. 


STATE SCHOOL FGR WATCH AND CLOCK MAKING, KARLSTHIN. 


This school is organized in two departments, one relating to watch 
making and repairing and the other to clock making and repairing. 
The aim of the school is to prepare workmen capable of performing 
the practical operations of clock and watch making, as well as the 
repair of these instruments. The pupils thus learn to make all the 
parts of clocks and watches as well as to put them together. The 
duration of instruction is three years. To be admitted, pupils must 
have received an elementary education. 

The instruction is both theoretical and practical. The theoretical 
instruction includes the technology of the trade and designing. 
Attention is also paid to the commercial aspects of the trade, methods 
of business, the keeping of accounts, etc. The greatest emphasis, 
however, is laid on practical work, as five days of the week are devoted 
to practicalinstruction, while only one day is given to the theoretical 
studies. 
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The teaching personnel is composed of a director, who is also the 
professor of mechanics and of the history of watch making, and one 
teacher of mathematics. The number of pupils registered during the 
school year 1899-1900 was 33. 

The director reports that pupils on leaving the school find immediate 


employment either in the city or in other districts. There is a con- ‘ 


stant demand for those who have completed the course. Much of the 
success of the school is stated to be due to the fact that the school 
keeps in close touch with its former pupils. The school offers espe- 
cially valuable opportunities to workmen who desire to attend the 
courses only for a short time or for the purpose of obtaining special 
instruction. 

All of the 28 persons graduated from the day school in 1895, 1896, 
and 1897 obtained employment in watch and clock making estab- 
lishments, at wages ranging from 7 to 20 florins ($2.84 to $8.12) per 
month. 


INDUSTRIAL CONTINUATION SCHOOLS. 


As stated in the introduction, there were about 650 industrial con- 
tinuation schools in the Austrian Empire in 1899, besides those courses 
which are connected with other industrial institutions. These schools 
have reached their highest degree of development in the city of 
Vienna. As the Vienna continuation schools are all under the same 
local administration and have many features in common, they can best 
be described collectively. 


INDUSTRIAL CONTINUATION SCHOOLS, VIENNA. 


The industrial continuation schools of the city of Vienna are organ- 
ized and conducted in accordance with a provincial law passed by the 
Lower Austrian diet November 28, 1868, and subsequent amendments. 

According to the provisions of this law, these schools are organized 
for the purpose of giving to apprentices and journeymen such a 
theoretical and, as far as possible, practical knowledge and skill as is 
necessary to enable them to carry on their vocations. The Lower 
Austrian provincial school board determines the number of schools to 
be created. The schools comprise general industrial courses, special 
trade courses, and preparatory courses. They are conducted either 
independently or in connection with other institutions. Where these 
courses are conducted in connection with other schools the teachers 
of the latter are required to conduct them, and are permitted to use 
the instruction materials of the schools for this purpose. Extra com- 
pensation is granted for such service. 

The courses of study are prescribed by the provincial school board, 
after consultation with the local school board, and must accord as 
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nearly as possible with the local needs. The preparatory courses 
must continue the instruction given in the public schools. In the in- 
dustrial school the instruction must have a technical tendency. Special 
and trade courses may also be created whenever necessary. 

Pupils entering these schools must pass an entrance examination. 
Attendance may be made compulsory in the case of certain categories 
of apprentices by action of the provincial school board, with the 
approval of the provincial council and the Lower Austrian chamber 
of commerce and industry. Employers of such apprentices are 
required to look after their attendance and to cooperate with the 
authorities in the enforcement of ‘the regulations governing such 
attendance. The compulsory school must not take up more than eight 
hours per week, and the instruction must be given on week-day even- 
ings and on Sundays. Every employer is required to permit his appren- 
tices and journeymen, of either sex, to attend the schools organized by 
virtue of this law, provided the hours of instruction are on Sundays 
or before 9 a. m. or after 6 p.m. on week days. At the close of each 
course of study the pupils receive graduation certificates. 

The Lower Austrian provincial diet, upon the suggestion of the 
prov ‘incial school board, made with the approval of the Lower Austrian 
chamber of commerce and industry, determines the total amount to be 
contributed for the support of the industrial continuation schools. For 
Vienna these contributions are assessed as follows: 

Owners of industrial establishments, according to the amount of 
their income tax, 45 per cent; the municipal government, 20 per cent; 
the provincial government, 25 per cent; the owners of industrial 
establishments of Lower Austria who are required to contribute 
toward the chamber of commerce and industry, according to the amount 
of their income tax, 10 per cent. 

The cost of organizing and maintaining special trade courses 
devolves upon the participating owners of establishments in each 
school district. Whenever the provincial school board perceives that 
such a trade school accomplishes its purpose and that the participating 
employers carry out the provisions of the law regarding compulsory 
attendance, the amount expended may be reimbursed out of the funds 
for the support of the regular industrial continuation schools. When- 
ever continuation courses are connected with other schools the latter 
bear the expenses for fuel and light. 

All the industrial continuation schools of Lower Austria are under 
the jurisdiction of the provincial school board. In the consideration 
of matters relating to these schools this board must include two rep- 
resentatives of the chamber of commerce and industry and two repre- 
sentatives of the industrial school inspectors of the province. This 
board regulates the organization of continuation schools, prepares 
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the programmes of instruction, determines the quota of the appro- 
priation to be expended for each school, and the salaries of teachers, 
ete., and has general supervision over the schools. Each special-trade 
continuation school is under the immediate supervision of a committee 
of six members elected for three years by the participating owners of 
establishments, and they in turn are under the jurisdiction of the local 
school board, or in the case of Vienna, under the industrial school 
commission. The preparatory and general industrial continuation 
schools are under the immediate control of the local school board. In 
matters pertaining to these schools, the industrial school inspectors 
and principals of continuation schools are represented in these local 
boards. The provincial school board may create special industrial 
school commissions whose jurisdiction replaces that of the local school 
boards with regard to this class of schools. This body appoints the 
principals, teachers, and other employees, supervises the instruction, 
and conducts the administrative and economic affairs of the schools. 
Such a commission exists in Vienna. The industrial school inspectors 
are elected for three years by the owners of establishments who con- 
tribute toward the support of the continuation schools. They, as 
well as the members of the school boards, serve without pay. They 
are required to visit the schools, as assigned by the local school board, 
and report to the latter. 

Schools maintained purely by private means do not come within 
the provisions of this law. 

The industrial school commission ( Gewerbeschul- Commiession), which 
has immediate supervision over the industrial continuation schools of 
Vienna, publishes annual reports of the operations of these continua- 
tion schools or classes. According to the report for the school term 
1898-99, the industrial continuation schools of Vienna were divided 
into the following four classes: (1) Industrial preparatory courses; 
(2) industrial continuation schools for apprentices and journeymen; (8) 
industrial continuation schools for girls; (4) trade continuation schools 
for apprentices and journeymen, and trade schools for the female 
apprentices of the association of linen-goods manufacturers. 

The preparatory courses include classes of a general nature and 
special courses for hotel and café employees. 

The industrial preparatory courses were first instituted in 1873 and 
are compulsory for apprentices who have not completed their com- 
mon school education and are over 14 years of age. These schools 
are intended to give such an education in reading, writing, arithmetic, 
and drawing as will prepare apprentices for the studies taught in the 
industrial continuation schools. Instruction is given on Sundays from 
8.30 to 11.30 a. m., and on Mondays from 6.30 to 8.30 p.m. No tui- 
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tion fee is charged. The following subjects, and hours per week for 
each, are prescribed for the preparatory courses: 


First year: Reading, grammar, and composition, 3; arithmetic, 2; penmanship, 2. 


9“) 


Second year: Reading, grammar, and composition, 2; arithmetic, 2; penmanship, 


1; free-hand drawing, 2. 

During the school term 1898-99 there were 69 of these prepara- 
tory continuation schools, with 135 classes and 258 principals and 
teachers. Of 12,901 pupils enrolled 9,479, or 73.5 per cent, remained 
until the end of the term, and 10,026, or 77.7 per cent, completed 
their course of study. The average attendance was 8,407, or 65.2 per 
cent of the pupils enrolled. The attendance at these schools is greatest 
during the winter months. 

The preparatory courses for hotel and café employees are intended 
to give to apprentices in that industry the necessary preliminary edu- 
cation which will fit them for admission to the trade continuation 
schools of the hotel keepers’ and café owners’ guilds ( Genossenschaften 
der Gastwirteund Kaffeesieder) of Vienna. The programme of instrue- 
tion is the same as for the general industrial preparatory courses. 
Instruction is given three times per week from 4.30 to 6.30 p. m. 

During the school term 1898-99 there were 8 of these schools in 
Vienna, with 11 principals and teachers and 649 pupils. Of the latter, 
522, or 80.4 per cent, remained until the close of the term, and 466, or 
71.8 per cent, completed their course of study. 

The industrial continuation schools for apprentices and journeymen 
are intended to give to apprentices and journeymen such a theoretical 
and, as far as possible, a practical knowledge and skill as will better fit 
them for the practice of their trades. Only such persons are admitted 
as have passed the compulsory school age and can present certificates 
of graduation from the common or grammar schools (Volks- oder 
Biirgerschulen) or can pass the prescribed examinations. No tuition 
fee is charged. Instruction is given on Sundays, usually from 8.30 to 
11.30 a. m., and on from three to five week days from 6.30 to 8.30 
p. m. : 

The following courses of study and hours per week devoted to each 
are prescribed for all the industrial continuation schools for appren- 
tices and journeymen of Vienna: 

First year: German language and business forms, 13; geography, 13; arithmetic 
and geometry, 1; geometrical drawing, 4; free-hand drawing, 4. 

Second year: Drawing for the building trades, 3 to 4; mechanical drawing, 3 to 4; 
industrial-art drawing, 3 to 4; modeling, 2 to 4; physics, 1 to2; industrial chemistry, 
1 to 2; projections, 1; elements of architecture, 1; elements of mechanics and 
machinery, 1 to 2; bookkeeping and industrial law, not specified; mechanical tech- 
nology, 1 to 2; stonecutting (winter term), 4. 


bbe REPORT OF THE COMMISSIONER OF LABOR. 


During the school term 1898-99, there were 35 of these industrial 
continuation schools in Vienna, with 72 separate classes and 381 princi- 
pals and teachers. Of 8,445 pupils enrolled, 6,672, or 79 per cent, 
remained until the close of the term, and 5,668, or 67.1 per cent, com- 
pleted their course of study. The average attendance was 6,046, or 
71.6 per cent of the pupils enrolled. 

The industrial continuation schools for girls have for their object 
the education of working girls or women and those who wish to pre- 
pare for an industrial or commercial vocation in such branches of study 
as will be of value to them in their work. Only such females are 
admitted as can present certificates of graduation from the common 
or grammar schools. Instruction is given on Sunday mornings and 
on week-day afternoons. 

The course of instruction is not the same in all the schools. Some 
schools have two and others have three year courses. The following 
programme of studies and hours per week devoted to each, for one of 
the schools, will give an idea of the nature of the instruction: 

First year: German language, 1; style and business forms, 1; correspondence, 1; 
arithmetic, 2; bookkeeping, 1; geography, 1; physics, 1; penmanship, 1; drawing, 
3; French language, 2; female handiwork, 10. 

Second year: German language, 1; commercial correspondence, 1; arithmetic, 2; 
bookkeeping, 1; geography, 1; chemistry, 1; stenography, 2; drawing, 3; French 
language, 2; exchange, 1; female handiwork, 10. 

Instruction in handiwork consists of sewing, art embroidery, dressmaking, taking 
measurements, and drawing patterns for garments. 

During the school term 1898-99, there were 8 industrial continuation 
schools for girls, with 22 separate classes, and 98 principals and teach- 
ers. Of 1,593 pupils enrolled 1,375, or 86.4 per cent, completed their 
course of study. The average attendance was 1,298, or 81.5 per cent 
of the number enrolled. 

The special trade continuation schools and courses are each organized 
for a particular trade. Most of them were created by trade guilds. 
During the school term 1898-99, there were 33 of these schools in 
Vienna which had been placed under the jurisdiction of the school 
authorities in accordance with the law of November 98, 1868. Of 
these 33 schools, 31 were for males, and 2 for females. "The 33 special 
trade continuation schools contained 107 separate classes, with a total 
teaching personnel numbering 300. During the school term 1898-99, 
9,519 pupils matriculated, of whom 8,024, or 84.3 per cent, remained 
until the close of the term, and 6,765, or 71.1 per cent, completed their 
course of study. The average attendance was 7,658, or 80.4 per cent 
of the pupils enrolled. The following table shows the number of 
schools, teachers, and pupils for each trade represented in these insti- 
tutions: 
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SPECIAL TRADE CONTINUATION SCHOOLS, VIENNA, TERM 1898-99. 


Pupils. 

Schools | Princi- — — 

Trades for which organized. or | pals and AA Com- 

courses. | teachers, | Matric- | pleted 

ulated. tia 

course, 
TEED STR 2 oS eee AO adie Qaineisiee sows 4 19 805 574 
Earls CenRe CIS e  merend « hoe tes SE ue wee te cee modaieecs i! 2 29 13 
Bookbinders and makers of leather and pasteboard goods... 1 3 64 51 
Braziers, bronze workers, and chasers....................-..0- 1 4 122 106 
JEN TR CUS STSS i SER ie 2c ea Se ne es a af 15 467 334 
EME DUT SCTE ae el hee gS 1 7 184 133 
oo PLR AA a Re ee ee Oe eee 1 6 | 158 138 
PURO aCe AN TORT Mer eter ch ce a Wan ok oe Uameweneeeeeuce a 1 5 156 100 
EAS Rts Se TR are OR SRE DONE Se ee Seeks 1 4 44 41 
Hore and restaurant CM ployees. — Ocoee esas tev ee eee ce 2 41 1,022 647 
Jewelers and gold and silver smiths................. : 1 10 240 180 
Lithographers and lithographic and copperplate printe oe i 6 91 58 
MEG CIG RIG MOUSE SUE so foc elem cece wee. c cle eleiars cies cies il 4 180 162 
ECNCH Me CMMI OVORR Ter noe occ tc ce ees ce cclesvces wccdmce 3 71 38, 808 2, 272 
ROR EeeE IS Were eee ee cet ee ri oe Ne er ae Se ilelneminis weicicie 1 3 33 25 
Painters, house and wagon it 6 149 96 
LEONE BESTE COSC. ease Se a eee alt ee af 6 170 shh 
PPAEG He  ClOre ta TOR ETS: 4 (oe as cee cee cea tie <r emecins om 1 4 57 37 
APES ANOS VING FOUNGCES 2. 2-5. Sat didcne ooo ceie es scale oe 1 20 529 OL 
SLELITNS, BS SUS Sa a ARN eos yn cle pe ne a St 2%, 15 326 221 
PONT ee ee ree Oe SEN Re ae SOS on oN ac nico ecae 1 8 355 265 
MUMAIMICHSS |e eee ees veh 1 5 260 186. 
PiU ilete uaa cere meet ere ie ele ene WP a oe Soe a ainic Sieismseiee i} 4 195 105 
Weavers, knitters, and trimming makers...._......-....-.--. al 16 299 220. 
ROG eran oe Gee iets eM nt le ne 2 16 276 183 
NOTA Seren vic. moe ne sn whic sie ee aee tone cece ecebineeseee 33 300 9,519 6, 765: 


In these trade continuation schools there is no uniformity of pro- 
grammes, the course of study at each school being specialized to fit 
the particular trade for which the school was organized. Following 
are the subjects taught, and hours per week devoted to each, for 
each of the trade continuation schools, except those for mercantile 
employees: 


TRADE CONTINUATION SCHOOL FOR BAKERS. 


Preparatory course: Arithmetic, 2; German language and reading, 2; exercises in 
orthography, 1; style, 1. 

Trade course: Arithmetic and bookkeeping, 13; business forms, 13; physics and 
chemistry, 3. ° 


TRADE CONTINUATION SCHOOL OF THE BASKET MAKERS’ GUILD. 


First year: Geometry and geometrical drawing, 2; free-hand drawing, 1}; trade 
drawing, 13. . 

Second year: Geometry (stereometry) and projections, 1; geometrical and pro- 
jection drawing, 1; free-hand drawing, 14; trade drawing, 1}. 

Third year: Projections and shading, 1; projection drawing, 1; shaded designs, 1; 
free-hand drawing; trade drawing, 3. 


TRADE CONTINUATION SCHOOL OF THE BOOKBINDERS AND LEATHER 
AND PASTEBOARD GOODS AND CASE-MAKERS’ GUILD. 
Free-hand, trade, and geometrical drawing, 6; practical instruction in hand and 

press gilding, 4; bookkeeping, time not specified. 
TRADE CONTINUATION SCHOOL FOR BRAZIERS, BRONZE WORKERS, AND 
CHASERS. 


First year: Study of projections, with exercises in drawing, 2; free-hand drawing, 4 
modeling, 4. 
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Second year: Free-hand drawing (for chasers), 2; free-hand drawing (for mounters 
and other bronze workers), 4; modeling, 2; chemistry and physics, 2; chasing (for 
chasers), 4; chasing (for mounters and other bronze workers), 2. “2 

Third year: Trade drawing, 2; modeling, 2; chasing, 4; bookkeeping, 2. 


TRADE CONTINUATION SCHOOL OF THE BUTCHERS’ GUILD. 


Preparatory course: Reading and grammatical exercises, 2; arithmetic, 2; penman- 
ship, 1. 

First year: German language, 23; arithmetic, 13; trade instruction, 1. 

Second year: German language, 13; industrial arithmetic, bookkeeping, 23; trade 
instruction, 1. 


TRADE CONTINUATION SCHOOL FOR APPRENTICES OF THE VIENNA 
CABINETMAKERS’ GUILD. 


Technical drawing: Elements of geometry, study of geometry, elements of shading. 

Trade division-for cabinetmakers: Free-hand drawing, furniture drawing from 
objects, free-hand drawing from plaster models. 

Trade division for joiners: Drawing of simple joinery objects, drawing from plaster 
mniodels. 

Industrial arithmetic: Business forms, industrial bookkeeping. 

The hours per week devoted to each study are not specified. 


TRADE CONTINUATION SCHOOL OF THE CONFECTIONERS GUILD. 


First year: Free-hand drawing, 2; German, 1; arithmetic, 1; chemistry, 1; pen- 
manship, 1. 

Second year: Free-hand drawing, 1; modeling, 1; German, 1; arithmetic and indus- 
trial bookkeeping, 1; chemistry and study of materials, 1. 


TRADE CONTINUATION SCHOOL FOR DECORATORS AND DECORATIVE 
PAINTERS. 


First year: Language, 2; arithmetic, 2; geometry, 1; free-hand drawing, 2; geo- 
metrical drawing, 2. 

Second year. Chemistry, 1; arithmetic, 1; bookkeeping, 1; trade instruction (draw- 
ing and modeling), 6. 


TRADE CONTINUATION SCHOOL OF THE GLAZIERS, GLASS DEALERS, 
AND GLASS GRINDERS’ GUILD. 


Language, including grammar, composition, and business forms, 1; arithmetic, 1; 
free-hand drawing, 2; penmanship, 1; trade instruction, 2. 


TRADE CONTINUATION SCHOOLS OF THE RESTAURANT AND CAFE 
KEEPERS’ GUILD. 
Tor restaurant-keepers’ apprentices. 

First year: German language, 2; arithmetic, 1; calligraphy, 1; French language, 2. 

Second year: Business forms, 1; bookkeeping and arithmetic, 1; trade instruction, 
2; French language, 2. 

Tor café-keepers’ apprentices. 

First year: German language, 2; arithmetic, 1; French language, 2; trade instruc- 
tion, 1. 

Second year: Business forms, 1; arithmetic, 1; French language, 2; trade instruc- 
tion and study of food and food products, 1; geography and bookkeeping, 1. 


’ onl 
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Special courses. 


For cooks’ apprentices: Drawing and modeling, 2. 

For graduates of the first-year courses: French language, 2. 

For graduates of the second-year courses: French language, 2 to 4; English lan- 
guage, 2 to 4. 


TRADE CONTINUATION SCHOOL OF THE HOTEL-KEEPERS’ GUILD. 


First year: German language (business forms), 1; industrial arithmetic, 1; pen- 
manship, 1; French language, 2; instruction in the manner of serving and in the 
nature of food and food products, 1. 

Second year: German language (business forms), 1; industrial bookkeeping and 
arithmetic, 1; geography and history of native country, 1; instruction in the manner 
of serving and in the nature of food and food produets, 1. 


Special courses. 


For cooks’ apprentices: Drawing and modeling, 2. 
For graduates of the second-year course: French language, 2 to 4; English lan- 
guage, 2 to 4. 


TRADE CONTINUATION COURSE FOR JEWELERS, GOLD AND SILVER 
SMITHS, AND ENGRAVERS. 


First year: Projection drawing, 2; free-hand drawing, 4; modeling, 2 to 4; physics 
(summer term), 1; chemistry, 3; calligraphy (summer term), 1; engraving, 4; chasing, 4. 

Second year: Modeling, 2 to 4; chemistry, 3; engraving, 4; chasing, 4; book- 
keeping, 2. 


TRADE CONTINUATION SCHOOL FOR LITHOGRAPHERS AND LITHOGRAPHIC 
AND COPPERPLATE PRINTERS. 


First year: Elementary free-hand drawing, geometry and geometrical drawing, 
study of materials, industrial arithmetic, calligraphy, German language. 

Second year: Free-hand drawing and industrial art, trade drawing, study of pro- 
jections, calculating and making price’ estimates, study of materials with special 
reference to the art of printing. 

The hours per week devoted to each study are not specified. 


TRADE SCHOOL FOR APPRENTICES OF THE VIENNA LOCK AND HOUSE 
SMITHS’ GUILD. 


First year: Geometrical drawing, 2; projections; free-hand drawing, 3; industrial 
arithmetic and bookkeeping, 1. 

Second year: Industrial arithmetic and bookkeeping, 1; trade drawing, 2; 
technology, 1. 


TRADE COURSE OF THE OPTICIANS’ GUILD. 


This course is intended only for apprentices who have completed a course of study 
at an industrial continuation school and are approaching the close of their term of 
apprenticeship. The instruction is therefore entirely technical and includes the 
study of optics, the nature and use of lenses and optical instruments, the structure of 
the eye, etc. 


TRADE SCHOOL FOR HOUSE AND WAGON PAINTERS’ APPRENTICES. 


First year: Language, 2; arithmetic, 2; drawing, 2. 
Second year: Language, 1; arithmetic, 1; geometry and geometrical drawing, 2; 
free-hand drawing, 2. 
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TRADE CONTINUATION SCHOOL OF THE PAPER HANGERS’ GUILD. 


First year: German language and business forms, 1; arithmetic, 1; geometrical 
designs in connection with geometrical drawing, 2; free-hand drawing, 2. 

Second year: Arithmetic and simple industrial bookkeeping, 1; geometry and 
study of projections, 1; free-hand drawing, 3; practical instruction, 1. 

Third year: Free-hand drawing and study of styles, 4; practical instruction, 1. 


TRADE CONTINUATION SCHOOL FOR ORGAN AND PIANO MAKERS. 


First year: German language and business forms, 13; geography, 3; physics, 1; 
geometry and geometrical drawing, 13; free-hand drawing, 13. 

Second year: Industrial laws and business forms, 1; arithmetic and industrial book- 
keeping, 1; projections, 1; acoustics, 1; constructive drawing, 3. 


TRADE CONTINUATION SCHOOL FOR PRINTERS’ AND TYPE FOUNDERS’ 
APPRENTICES. 


First year: German language, 2; drawing, 2; industrial arithmetic, 1; instruction 
in composition, 1; reading from manuscripts and proof reading, 1. 

Second year: German language, 1; French language, 1; drawing, 2; instruction in 
composition, 1; instruction in printing and study of materials, 1; reading from 
manuscripts and proof reading, 1. 

Third year: German language and history of the art of printing, 1; French lan- 
guage, 1; instruction in composition, 2; instruction in printing and study of mate- 
rials, 2; reading from manuscripts and proof reading, 1. 

Class in type founding: Instruction in type founding and study of materials, 13; 
physics and mechanics, 14. 


TRADE CONTINUATION SCHOOL FOR FEMALE APPRENTICES OF THE LINEN 
GOODS MANUFACTURERS’ GUILD. 


First year: German language, 1; arithmetic, 1; penmanship, 1; drawing, 2; female 
handiwork, 4. 

Second year: German language, 1; arithmetic and industrial bookkeeping, 1; study 
of materials, 1; drawing, 2; female handiwork and work on sewing machines, 4. 


TRADE CONTINUATION SCHOOL FOR APPRENTICES OF THE GARMENT 
MAKERS’ GUILD. 


> 


Preparatory course: German language, 3; arithmetic, 2; free-hand drawing, 2. 

First year: German language and business forms, 2; arithmetic, 2; free-hand 
drawing, 2; trade instruction, 1. . 

Second year: German language and business forms, 1; arithmetic and industrial 
bookkeeping, 1; free-hand drawing, 2; geometry, 1; anatomy, 1; trade instruction, 2. 

Third year: German language and business forms, 1; arithmetic and industrial 
bookkeeping, 1; free-hand drawing, 2; geometry, 1; anatomy, 1; trade instruction, 
2; special trade instruction for ladies’ tailors, 2. 


TRADE SCHOOL FOR APPRENTICES OF THE TINSMITHS’ GUILD. 


First year: Arithmetic, 1; geometrical designs in connection with geometrical 
drawing (every other week), 2; free-hand drawing (every other week), 2. 


Second year: Free-hand, geometrical, and trade drawing. The time devoted to 
each study is not specified. 
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or 
I 


TRADE CONTINUATION SCHOOL FOR WATCHMAKERS, 


First year: Arithmetic, 1}; geometery, geometrical and projection drawing, 2; 
physics, 3; applied theory (trade instruction), 1; trade drawing, 1. 

Second year: Arithmetic, $; physics, 1; applied theory (trade instruction), 13; 
trade drawing, 3. 

Third year: Trigonometry, }; chemistry, 3; electricity and magnetism, 1; applied 
theory (trade instruction), 2; trade drawing, 2. 


TRADE CONTINUATION SCHOOL FOR WEAVERS, KNITTERS, AND TRIMMING 
MAKERS. i 


Course for weavers. 


First year: Technology of hand weaving, study of materials, study of weaving, 
analysis, and calculation, 3; free-hand drawing and practical weaving, 3. 

Second year: Technology of hand weaving, study of weaving, analysis, and calcula- 
tion, 3; trade drawing, making of designs, and practical work, 3; German business 
forms, commercial arithmetic, and bookkeeping, 2. 

In the first year plain weaying and in the second year Jacquard weaving is 
taken up. 

Course for knitters. 


First year: Technology of knitting, study of materials, analysis, calculation, 3; 
practical work on simple knitting machines, 6; German business forms, commercial 
arithmetic, and bookkeeping, 2. 


Course for ribbon and trimming makers. 


First year: Trade technology, study of materials, study of weaving, analysis, and 
calculation, 3; free-hand drawing, and practical work, 3. 

Second year: Trade technology, study of materials, study of weaving, analysis, 
and calculation, 3; free-hand drawing and practical work, 3; German business forms, 
commercial arithmetic, and bookkeeping, 2. 


TRADE CONTINUATION SCHOOLS OF THE VIENNA TURNERS’ GUILD. 


First year: Elementary free-hand drawing, 2; geometrical drawing and elements 
of geometry, 3; industrial arithmetic, business forms, and industrial bookkeeping, 3; 
physics and chemistry, 2. 

Second year: Study of styles, trade drawing, and modeling, 6; technology of the 
wood-turning industry—(1) theoretical instruction with demonstrations, 2; (2) prac- 
tical instruction alternating with trade drawing—(a) wood turning and other raw 
materials, 6; (6) carving on wood, meerschaum, agalmatolite, and engraving on 
mother-of-pearl, hone, amber, ete., 6; calculation, 1; chemical instruction in bleach- 
ing, coloring, ete., 1. 

Third year: Study of styles, trade drawing, and modeling, 6; practical instruction 
alternating with trade drawing—(1) turning in wood and other raw materials, 6; 
(2) carving in wood, meerschaum, etc., and engraving on mother-of-pearl, bone, etc., 
6; (3) methods of finishing by chemical treatment (bleaching, coloring, macerating, 
etc.), 3. 


These special trade courses usually cover from one to three years 
each. The length of the school term is usually ten months per year, 
although in a few cases it is considerably less. The hours of study 
vary greatly in the different schools, ranging from 14 to 20 per week. 
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At the beginning of the school term 1898-99 there were 153 indus- ~| 
trial continuation schools, with 344 classes and 1,048 principals and 
teachers, under the supervision of the industrial school commission of 
Vienna. A total of 33,107 pupils matriculated, of whom 24,288 com- 
pleted their course. The following table shows the total number of 
schools, classes, teachers, and pupils for each of the four classes of 
continuation schools: 


INDUSTRIAL CONTINUATION SCHOOLS, VIENNA, TERM 1898-99. 


Princi- | Pupils. 
Schools pals. (SS 
Character of school or course. or |Classes.| and | yrotric. Com- 

courses. teach- Tal aecel pleted 
ers. *| course. 

General preparatory courses and preparatory courses for | 
Hotel wndcate employees .ca.cietss eS Swe ses eww nseislewe 77 143 269 | 13,550 | 10, 492 
Industrial continuation schools for male apprentices........ 35 "2 881 | 8,445 5, 668 
Industrial comtinuatiom schools for girls’: oJ... ..<..2.-s2ms~ <= 8 22 98 1, 598 1,313 

Special trade continuation schools for male and female ap- 

IDVEINLICES eerste c cts ie ciaice = eee Mee en sie simes « tarelei elon eee 33 107 300 | 9,519 | 6,765 
WO eH ae ee ee aes Senet Tasers eT ra Are Ine YS. | 153 344 | 1,048 | 38,107 | 24,938 


The number of apprentices and journeymen who matriculated in each 
of these classes of schools, except the industrial continuation schools 
for girls, is shown for each occupation in the two following tables: 


APPRENTICES AND JOURNEYMEN MATRICULATING IN THE INDUSTRIAL CONTINUATION 
SCHOOLS OF VIENNA, BY OCCUPATIONS. 


APPRENTICES. 
Taetustrial eontinuation || Industrial continuation 
schools, i schools. 
ee eee ——= 1] 
Occupations. ie Pie | Occupations. Pre- | 
eral er ae | Gen- 
Trade.) gyal, | Para Total. H Trade. eral, | Pata- Total. 
#| tory. | tory. 
= — |-——-— i ——S —- = | 
| 

TECHS are COB aes 805 | 3] 45 Bhai | DEMtSts cunacwe ese eee come | 14 2 17 

Basket makers.....-. 26 | 3 28 57 | Draftsmen 2 36 15 1 52 

IBlgCKsmnit sens seca|sene.s me PS BY Olean. one oacnne solloSsecn, 65 78 143 

Bandage makers ©. ..|-..<-.-- | 11 3 14 | Earthenw are makers | cae 14 12 | 26 

Bedding makers... ..)...-s0~ | 2 8 10 Engrayers, glassand 

Bookbinders ......-. Pa} | PPA wale} Soni, Pmetale eee 69 7 181 

Brass workers....:..]...-... 14 | 10 24 || Kan makers . f 13 20 

Bronze workers. ...-- 45 201 81 $27} Bile cutters. cc... occas 19 36 55 

Brush makers .......|...-... 21 46 67 || Finishers, textile....|......- 9 4 13 

PSUTCHONS wi) ccnc eevee 467 40 838 95:1}. Moun Wersiess cceccccaltis orate 267 183 450 

Cabinetmakers and UTRLORS Rien Soncer ete ee oe *. 41 129 170 
JORMOTS) 2.02. coe. 182 520 | 2,278 | 2980 | Galvanizers’ ......-.cillnot- ose 3 1 4 

Café employees....-. IPED hess See 13 14D I WMG ANd CMensien era - samen nc eel 24 15 39 

GCONPCMIECTS fe aie! saciieil ssn = 45 95 140 || Gas and water pipe 

Case and sheath TRV ORT: Cae neers edie 63 25 88 
DIVUIRETSIG Sjs.ce wis, - sles 5 43 76 124) Germ Cuter see al eee eee 1 1 

GINS ONS pte eiinis s\-ja cic: 79 88 6 L738 1) (Gildersi..c 2. geecseee 1 61 19 81 

Clock and watch @lass blowmersvoac seeciee seo 9 ve 11 
TD OAS Gy ocu sy ase 180 13 32 220: |), GAUSS CULLELS, ans aa olor eee cA 7 9 

Chimney sweeps ....|.-..-... 6 | 13 TOS N EGHAM neo teers eee 44 26 | 36 106 

Commercial oceupa- Gloveniakers 225. sine ee | 29 | 20 42 
tiODS |. coos aoaeas 38, 294. 3 4} 3,301 || Gold and _ silver 

Confectioners -...-.- 158 4 13 175 smiths and jewel- 

COOPENS). cs cows See Cee 43 138 181 OLS. «cinema eens 116 326 95 537 

Copperplate printers. os ae EN wees OCP ASCMSIONL NS! Senween o, Meeeeee 19 8 27 

Coppersmiths ~...22-|5--5--- 42 389 81 || Hairdressers and bar- 

Cutlers, tool smiths, DEES: i.e saceeree thee eee 17 17 84 
and ornamental FTE DO AKOLS: AE pers ser oes 53 82 135 
ules ee t-iron aa e Fe Hotel as restaurant J 
WOLKE, << cscs cuclee ee se 37 4 b) employees......... E 

Decorators. .......--- 156 30 66 | baz Il Homesnec ee ee os Cl CRN i os y, at 


a 
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APPRENTICES AND JOURNEYMEN MATRICULATING IN THE INDUSTRIAL CONTINUATION 
SCHOOLS OF VIENNA, BY OCCUPATIONS—Concluded. 


APPRENTICES—Concluded. 


Industrial continuation 


| 


| \ 
| | | Industrial continuation 
| schools. ) | schools. 
| 
Occupations. ln ae] ter Pro. <7 | Occupations, | Le ere 
|Trade.| - para- | Total. || |Trade.| ~ para- | Total. 
/ eral. tory. | | | eral. tory. 
Instrument makers. . 54 | 61 25 | 140 || Ropemakers ........ ajar & 5 16 20 
RGGHETS -. =<. 5 Cy See Weseee HT pO MENNORS GoGo oan cali Ws 1 1 2 
Tacquerers ..........} 42 | 30 | 42 114 |) Saddle, harness, and 
Leather goods work- | | valise makers ..... ager. 173 280 453 
oS See eS eee } 23} 37 lll PoE Ss DL LRP) ee = ee 340 82 422 
Lithographers Ja - Ee) we) 15 221 || Seamstresses......... | 326 19 14 359 
Locksmiths.......... | .J43 } 1,425 | 1,322 | 2,890 || Shearers, woolen 
MA GCHIBISIS —o5=. 2: 38} 922] 107 | 1,067 NOUR Sacco cowl reeeciee a 1 w 
2 2 eS See! Bane | 330 608 938 || Shoemakers -........!...---- 305 | 2,888 | 2,748 
Metal workers....... | 668] 223 891 | Sieve and lattice 
Molders ..........--.- eee 2 oe: ee) CORT ee i 9 16 
Molding cutters 2] 2 4 || Soap boilers . aOR area Semana 6 6 
Needle makers -....-- | 3 3 | 6 | Spur makers. re eran 8 5 13 
Opticianis:......y....- | 30 21 3 54 || Stonecutters..............|--~-<-< 57 35 92 
aes 3 107 11 17 | 1835 || Staecoworkers and 
Painters, glass, por- | PIASHOTeTS. ee ean feces 9 20 29 
eelsin, ete... .-.3, 6 49 2 57 | Sword-makers...........|..-..---- 6 2 8 
Painters, sign and | PEW ORS SATS eater sac ead 355 257 | 2,063 | 2,675 
Leto Bee eee eer 59 | 6 65 j| Hammers... an Heetard 4 29 33 
Parasol and umbrel- | PIMSMIGRSS 2c oes 260 107 228 595 
nakrers: 22.2.3 Leer ios 4 16 20 || Poy-maikcers._..... lerece one 2 8 5 
Pasteboard goods | Trimming makers... 100 12 10 122 
Ce ga a ee ee eee | a 14 | Turners, wood, ivory, 
Patternand-embroid-) | HS Bas ek eee ee 214 144 516 874 
ery designers .....- § | 4.) ietaterete, 10 || Type founders....... Z| te BO ae eee 17 
ie) eee omer ogee 4 10 | 44 || Upholsterers........- 168 11 167 446 
Photographers ...--- Ba 8 | eo | 9 | Wagon makers ...... 3 10 8 21 
PApS GH vers. vencc-|5<- 4 ~| | eee | 4) Weavers... .-......-.- 25 1 34 60 
LS he a a ery | 16 | 12 28 || Wheelwrights -......|...---- 58 165 218 
Printersand typeset- | Wine CTA wer.oxsscen)|- sensi Ditto ccee uf 
[Ses ae Sa 517 127 22 666) Not reported... 21.200) += = alee e eset i 
Ribbon makers. ..--- 3 5 Be ee aes 4d - 
TRS ee Oe i ee ee ie | ROVE ee ceare ute 9,293 | 8,401 |18, 548 | 31, 242 
U2 
SOURNEYW WEEN. 
= i ; 
Basket makers ..-.--. } 2) | ane sae ee a Bal) SREMEGHOTS. W.. - came 140) {tee gaeete | Ace ee 10 
Blacksmith .......-.. rie 1 || Lithographers........ 3 el ieee 4 
Bookbinders - | 2 | 6 || Suocksmiths.. 0... 29 12 1 42 
Bronze worke af! 1 || Machinists ..- ae al Wyden, a 2 
Cabinetmakers | 7 30 10 |; Mason ....... Pare | ee ig ee at 
Case and = sheath | Metal workers. ...-.).=<--.. Ree 2 
CLL ot Seana ee aha eestor ae ese, | 1 || -Opticians.......... 2 tt eae | eer 3 
(GINS Shas a ee 1 | aera aes | 2.|| Photographer -.a.--2-|.- 0-2-4 UL ae ici 1 
Clock and watch Ribbon makers ....-.- rie [einer 8 Claes mee: 3 
THOICOTS 75. 2/0 = ial Pee Se ele ae cleat Di ePOUNPTOLS «ae crf a allleroree See Bol aoe 6 
Commercial occupa- | Spurmaker........-. DD. onic | Same 1 
(GROUS eyes ais -eie aio ais 2 ee ee Re 44 || Stuccoworker and 
Decorator i WMASTOLOT <2 ete ecm Sil ecctrncre on eee ee 1 
Draftsmen SUS) SUMAN iatae mein wesc earcte <0 tt eanesenen 1 
Engravers 8 || Trimming makers... ca ore eee AE oy 5 
MIOUBGOR . W. a5 cass s oe | 1 || Turners, wood,ivory, 
Gas and water pipe | ete SB lls Meeps legen 33 
ME OERs sae eew ener elo acres ela epe cine 1 || Upholsterers 2 1 ee Renan 3 
Gold and _- silver Wagon makers ...-.- it | eee eg: ae ee 4 
Siadld re loko ase eee if 1K eee Ball NVCAV OLS cre nc a 2ain aso.ere QD eon op ine sae 42 
Instrument makers, 
paN|® (16): eee re Siete smell ee Sa 3 POU es 2.212 aoe 226 44 2 272 


The entire cost of the industrial continuation schools and courses, as 
far as it was met by the industrial school commission, in accordance 
with the provisions of the law of 1868, amounted to 324,028 florins 
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($131,553) during the year 1898. This amount was distributed as 
follows: 


Genctalvexpenses sane eee ae cing tie ctee Sere = scree ee Pore oe ae ee rare rea eae $6, 074 
BME MAM ALOLVe COMULENULA TL OM (SC lO OS eye atte eesti eee tee 36, 902 
industralscontinuation SChoolss...- -oeeeemee es ees e = ase eee ee 66, 934 
Mra der COmtimwatlOnSClOOlS << ac c= see sage oe hee ate eae ate areal ioe 19, 547 
West oman industrialexpositioner. ame sss se eee ae a ee 924 


Prizescawardedstopupllses,.- ye seee tere stereo ere eae see ae ee alka 


i Woh | en one ra een ee Sie ie Nia en oe eee, Se ote 131, 553 


This does not include the expenditures privately incurred by the 
guilds for the special trade continuation schools in which they are inter- 
ested, the amount of which is not known. There were also special 
State subsidies amounting to 36,050 florins ($14,636), subsidies of 4,580 
florins ($1,859) by the provincial board of commerce and industry, and 
of 8,800 florins ($3,578) by the city of Vienna for special trade contin- 
uation schools and courses. In addition to this the city of Vienna bore 
the cost of lighting the school rooms, which involved an average annual 
expenditure of about 10,000 florins ($4,060). 


ATTITUDE OF EDUCATORS, EMPLOYERS, AND GRADU- 
ATES OF TRADE AND TECHNICAL SCHOOLS TOWARD 
TRADE AND TECHNICAL EDUCATION. 


With regard to the opinions of educators, employers, and trade- 
school graduates toward trade and technical education in Austria 
the following information bas been received by means of personal 
interviews: 

A prominent official of the imperial Austrian ministry of education 
stated that trade schools have been especially effective in reviving the 
old cottage industries of lace working and basket making, and have 
improved the educational and industrial condition of the working classes. 
Trade unions have played practically no part either in creating or in 
opposing the creation of these schools. Trade education generally, in 
his opinion, has enabled pupils to improve their condition and to fit 
themselves for a higher class of work, either immediately or ultimately. 
With regard to the preference for trade-school graduates by employ- 
ers or superintendents, this official says that experience varies consid- 
erably. ‘Trade-school pupils, on entering the shops, do not have the 
same manual dexterity as those who have been several years at practi- 
‘al work. Some employers therefore prefer the latter as being more 
dexterous. Others, however, realize that ultimately the school-trained 
boys will become the more valuable workmen and therefore prefer to 
employ them. The trade schools have generally, in his opinion, proved 
satisfactory and have fully attained the end for which they were estab- 
lished. He believes that the best results in pure trade education are 
obtained through boys entering the shop and attending at the same 
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time the evening and Sunday classes, which give them the theory ana 
general instruction concerning the industries in which they are employed. 

The director of an establishment for the manufacture of electrical 
machinery and supplies in Vienna, employing 32 foremen and about 
2,000 wage-workers, stated that all his foremen and about 20 per cent of 
his wage-workers had attended trade schools, especially the schools for 
foremen, the State industrial schools, and the Technological Indus- 
trial Museum. His establishment encourages in every way the attend- 
ance of evening continuation schools by its employees. The director 
states that persons educated in trade and continuation schools can more 
readily obtain employment, receive better positions and wages, and 
advance more rapidly than persons not so educated. The attendance 
at trade schools by employees of this establishment has been of great 
value to the latter, especially in the case of machine and clectrical 
fitters and mounters. The best training for a thoroughly skilled 
workman, in the opinion of this director, is a three or four years’ 
apprenticeship in a well-regulated establishment, with a simultancous 
attendance at an industrial continuation school; after the completion 
of the apprenticeship, several years’ practical work as journeyman in 
different establishments, followed by an attendance at the evening 
courses of an industrial school. Those persons, however, who aspire 
to become foremen of workshops, foremen of fitters or mounters, ete., 
ought to take a full course at a school for foremen, a day State indus- 
trial school, or the Technological Industrial Museum. 

Statements were received from an assistant foreman of machinists 
and from a number of machinists and other skilled metal workers in 
Vienna, some of whom attended the State industrial schools and others: 
the Technological Industrial Museum at different times from 1894 to: 
1900. The assistant foreman attended both of these classes of insti- 
tutions. Nearly all of the men received employment immediately 
upon leaving school. They all agree in saying that the education: 
received in a trade school facilitated their obtaining employment and. 
insured the retention of their positions, and increased their chances for 
obtaining higher posts and better wages. They believe, however, that 
a trade-school education alone is insufficient, and that in order to be 
effective it must be preceded by several years’ practical experience, 
otherwise the student will not have a proper understanding of the. 
subjects taught. 

Information regarding the trade continuation schools of the hotel, 
restaurant, and café owners’ guilds in Vienna was received from the. 
principals of these schools and from one hotel proprietor. 

The principals of these schools stated that attendance is compulsory 
for all apprentices of members of the guild, and that the apprentices 
are usually graduated between the ages of 16 and 18 years. They are 
employed while attending the school, and if they choose to leave their 
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employers after their apprenticeship term, and have been orderly and 
diligent, they can find immediate employment. Since the establishment 
of the schools from 25 to 40 per cent more apprentices find employment 
in foreign countries. Persons who have not attended these schools 
have great difficulty in finding employment as. waiters, hotel clerks, 
etc., in Vienna. Those who have been graduated with good records 
advance very rapidly, especially in foreign countries. These continu- 
ation schools have, in the opinion of the principals, proved very satis- 
factory, but regular day schools would be desirable for prospective 
owners or managers of hotels. 

A hotel manager employing from 40 to 50 persons reported that 
about 20 of these employees attended the trade continuation schools 
of the hotel, restaurant, and café owners’ guilds. Attendance at the 
schools is compulsory for certain classes of hotel employees while serv- 
ing an apprenticeship. He considers it a duty to encourage the schools 
in every way, because persons graduated by them find employment more 
readily, secure better positions and higher wages, and advance more 
rapidly than others. One great advantage is that persons who served 
apprenticeships in other than first-class hotels are no longer barred 
from advancement as was formerly the case. The quality of the sery- 
ice rendered by graduates of these schools is greatly superior to what 
it was formerly. Before the establishment of these schools the higher 
posts, such as managers, hotel clerks, ete., were filled by foreigners, 
mostly Germans and Swiss, but now these positions are being filled by 
graduates of these schools. 

With regard to the trade continuation schools for female appren- 
tices of the linen goods manufacturers’ guild, a statement was made by 
the president of the guild, who was also chairman of the administra- 
tive board of these schools. In his opinion, schools of his guild have 
the advantage that they teach all the different operations performed in 
the various branches of linen goods manufacture, and that the gradu- 
ates can therefore more readily adapt themselves to changes in styles 
or fashions. As apprentices in establishments, the girls acquire train- 
ing only in single branches, and are asarule engaged on the same 
class of work from 8 a. m. until 7 p. m.; but during the two hours per 
day on three week days, when they are compelled to attend the guild 
schools, they obtain instruction in all branches. It is surprising, he 
said, what is being accomplished by the trade continuation schools, as 
demonstrated by the exhibitions at the close of each school year. They 
unite theory and practice in beautiful harmony. He admits that some 
of the members of the guild do not like to see their apprentices spend 
that part of the time in school which would otherwise be spent in 
the factory, but he said that this probably justifiable ambition of the 
individual should not deter the guild in its effort to afford the younger 
people an opportunity to become educated in the various branches of 
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work for their own benefit and usefulness, and later on also for the 
good of the guild, for, with competent labor, the manufacturer can 
advance more easily and can thus benefit himself and his industry. 

Two manufacturers of linen goods in Vienna who replied to the 
inquiries differ on almost every point with regard to the results of 
these schools. One of them encourages in every way he can the 
attendance of these schools. He believes that women educated therein 
can more readily find employment, are more apt to adyance to higher 
positions, and can secure higher wages. The other employer can see 
no merit whatever in these schools, and considers the requirement 
which compels him to allow bis female apprentices certain hours dur- 
ing the day for school attendance a positive detriment both to himself 
and to the apprentices on account of the time lost. It may be said, 
however, that this employer has a collar and cuff factory, where all 
the work is specialized and is mostly done by machinery—conse- 
quently there is not much occasion in his establishment for school- 
trained employees. 

Two foremen of establishments for the manufacture of linen goods, 
one of whom is a member of the board of control of the continuation 
school of the linen manufacturers’ guild, agree that the trade continu- 
ation schools for girls are advantageous in enabling the girls to obtain 
employment and in facilitating their advancement to higher pay and 
better positions. Such schools have a tendency to stimulate exactness 
and artistic taste and to awaken an interest in the work. 


CHAPTER IV. 


TRADE AND FECHNICAL EDUCATION IN BELGIUM. 
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CHAPTER IV. 
TRADE AND TECHNICAL EDUCATION IN BELGIUM. 
INTRODUCTION. 


In the general extension of the systems of inaustrial education in 
Europe, Belgium has not been behindhand. She has undoubtedly been 
influenced more or less by the movement in neighboring countries, and, 
within a few years, has laid the foundation of a fine system of schools 
for the technical training of her youth. This system presents some 
characteristic and peculiar features. 

-There is no general law regulating trade and technical education in 
Belgium. The State has created no schools of its own. Complete 
liberty in the matter of originating movements for the formation of 
trade and technical schools has been left to the local authorities or to 
private individuals. The Government has taken the position that, as 
such schools should be organized with a view to meeting strictly local 
needs, there should be considered from a local point of view such 
questions as are presented by the character of the industries to be 
benefited, the degree of intelligence of prospective pupils, and numer- 
ous other elements peculiar to each locality. Under such cireum- 
stances there has been no attempt to follow a uniform model. The 
preceding remarks relate only to the formation of schools. In suc- 
ceeding paragraphs it will be seen that the Government eventually 
exercises a supervision over these schools after it has once come to 
their financial aid. Such supervision as the State exercises is vested 
in the ministry of industry and labor. 

While there is no general law governing the formation of trade and 
technical schools, the Government has developed a system for subsidiz- 
ing such schools. Each year the Parliament places at the disposal of 
the ministry of industry and labor a sum to be distributed among the 
schools under consideration. Such schools, whether provincial, com- 
munal, or private, as desire to receive a portion of this appropriation 
must submit a formal application, accompanied by certain documents 
which will allow the ministry to judge if the school comes within the 
classification for which the subsidy is intended. These documents are 
the school’s organic law, the detailed outline of studies or exercises, 
the programme of class hours, the account of receipts and expendi- 
tures, and, if the school is already in operation, the list of pupils. 

In earlier days the subsidy was not usually granted until the school 
had proved its character and useftilness by its work. It now fre- 
quently happens, however, that the Government extends its aid to 
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schools from the date of their foundation. In return for subsidies 
granted the ministry requires that the schools shall each year transmit 
for its approval their accounts and their estimates for the ensuing 
year, and the changes which are to be made in the organic law and 
programmes; that they shall submit to governmental inspection, and 
that they shall adhere to the provisions of the organic law regarding 
the naming of members of the administrative commission and of the 
faculty. . 

Thus it is seen the Government really does exercise a control over 
schools after they have been subsidized. This control is not usually of 
a direct, active nature, however. Asa general rule, if, in the inspec- 
tion, a fault is discovered, no matter of what character, the ministry 
has but to indicate that a change is desirable and it is made. Other- 
wise the subsidy will probably be withheld, leaving the school in a 
crippled financial condition. 

In granting aid the ministry of industry and labor has adopted the 
following general rules: For schools where the instruction is theoret- 
ical only, as in the industrial schools, a subsidy is given equal to one- 
third the total expenses of the school, after deduction has been made 
of any rent paid and the sum realized from tuition fees. For trade 
schools proper—that is, institutions teaching both the theory and prac- 
tical manipulations of trades-—the subsidy is equal to two-fifths of the 
total expenses, after deductions similar to the foregoing have been 
made. In the case of these schools, also, the Government pays half 
the expenditures for the equipment of the schools with the necessary 
tools and appliances. In the case of almost all the more important 
schools subsidies are also granted by the provinces and communes in 
which the schools are situated. A certain amount is also realized from 
gifts of individuals and industrial organizations. 

As regards payments required of students, each school follows its 
own desires. In some instruction is gratuitous, in others a small 
entrance fee is required, while in still others a regular tuition fee is 
charged. With few exceptions, however, the payments required of 
students are very small and are well within the means of the laboring 
classes, from whom the students are mainly recruited. 

An interesting feature of the policy of the Government toward 
technical education is the system for the regular inspection of all sub- 
sidized schools by a corps of expert inspectors attached to the ministry 
of industry and labor. At the head of this service is an inspector-gen- 
eral of industrial and trade education. Each subsidized school of the 
Kingdom belonging to this class of institutions is visited at least once 
a year by this officer or one of his assistants and a report made of the 
result. Similar inspections are made by the provincial authorities 
when the province subsidizes schools. The inspectors render assistance 
in bringing to the attention of the administrative commissions the 
experiences and practices of other schools. Unfortunately for the 
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purposes of the present investigation, these reports are not published. 
Only at considerable intervals of time are general reports regarding 
the conditions of industrial education in the Kingdom issued. The 
last report was published in 1897 and relates to the period 1884-85 to 
1895-96. The two preceding reports were issued, one in 1886 and one 
in 1879. In consequence of this failure of the Government to issue 
annual reports, information regarding many of the schools could not 
be obtained for a later date than the school year 1895-96. The system, 
however, had become firmly established by that date, and later infor- 
mation, though desirable, would, if obtained, throw little additional 
light on the real character and spirit of the system as it now exists in 
Belgium. Most of the information regarding individual schools has 
been obtained from the last report of the Belgian Government (1897), 
and in but a few cases from direct reports of the schools. Of the 
industrial schools much valuable information of a later date has been 
derived from the official reports of the inspector of the province of 
Hainaut. 

All schools described in the Government report are, or have been, 
subsidized. While there are some nonsubsidized schools in Belgium, 
they are neither numerous nor important. The Government reserves 
the right to refuse the subsidy if the school does not produce the 
desired results, or if the organic law or programmes are not adhered 
to or are not changed in accordance with the Government’s desire, 
ete., but this right is not often exercised. In 1896 only three or four 
schools were refused the usual subsidy. 

Schools may be established by communes, by private individuals, or 
in some cases by the provinces. Those under private direction are 
known as private schools (écoles libres), those under communal author- 
ity are called communal schools (écoles communales), and those estab- 
lished by the province are called provincial schools (écoles provinciales). 
All have the privilege of receiving subsidies if they meet the require- 
ments imposed by the ministry of industry and labor. 

Reference has been made to what is called the ‘‘organic law” of 
schools. This is an instrument which every Belgian institution 
described in this report, even the apprenticeship shops and trade 
courses, possesses. It is promulgated on the foundation of the insti- 
tution and must be approved, along with other documents, before the 
ministry grants subsidies. It defines the nature and aims of the pro- 
posed school, provides for its government, defines the conditions upon 
which pupils will be received, provides for the nomination of an 
administrative commission, and defines its duties, ete. When the 
organic law is once approved by the Government it must remain in 
force until a change is officially sanctioned. 

Although receiving State aid and being subject to State supervision 
the schools are essentially local institutions. Each school is supervised 
by an administrative commission composed usually of persons of 
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the neighborhood. Some of them, however, are appointed as repre- 
sentatives of the State and province. In this way the proper applica- 
tion of the subsidies is safeguarded. The mayor of the place where 
the school is located, or his representative, is in most cases the presid- 
ing officer by virtue of a provision of the organic law of the school. 

These commissions each year arrange the programmes, audit the 
accounts, and make estimates for the ensuing year, establish the rules 
of the school, propose changes, etc., and give advice as to the appoint- 
ment of the director and teachers. In the case of communal schools 
the commission is responsible to the communal council. The council 
is responsible to the provincial and State authorities after subsidies 
have been granted by the latter. 

CLASSES OF INSTITUTIONS. 

In a general way the great body of subsidized institutions described 
in the Government report may be divided into two broad classes— 
trade schools and industrial schools. There are a few institutions, 
however, which, although presenting features similar to those of trade 
schools, must be placed in a separate class, hence the classification 
adopted by the Belgian Government is used, with slight modifications, 
in this report. The classification follows: 

INSTITUTIONS FOR FEMALES. 
Trade schools, including (a) trade schools proper; (b) trade and 
housekeeping schools; {c) housekeeping and trade schools. 
Housekeeping schools and housekeeping classes. 
Trade courses. 
Apprenticeship shops. 
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INSTITUTIONS FOR MALES. 


Industrial schools. 

Trade schools. 

Superior trade and technical schools. 

Saint Luke trade schools. 

Apprenticeship shops (a) for stonecutting, (b) for weaving. 
. Trade courses. : 

In private schools the administrative commission is eleeted from the 
membership of the founding society, a society formed to look after 
the financial and other needs of the school. The commission in this 
case is directly responsible to the society. 

The number of persons composing the commission varies in the 
different schools, but it is usually six. A recent ministerial circular 
directs that as far as possible the members shall be chosen from 
among the heads of industrial enterprises, engineers, and the like. 

In communal schools the administrative commission is also expeeted 
to act asa. committee of patronage to promote the welfare of graduates, 
recruit. students for the various courses, interest employers in the 
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school, in order that they may encourage their employees to take the 
evening courses, and to induce parents to send their sons and cooperate 
in the effort to secure regular attendance, ete. 

It will be noticed that in this classification there is no mention of 
technological institutes. Belgium, of course, possesses & number of 
such schools, but they are not considered as trade or industrial schools 
subject to the ministry of industry and labor, nor do they fall within 
the scope of the present report. No mention is therefore made of 
them. Each of the classes of institutions comprehended within the 
classification will be described in turn. As indicated by this designa- 
tion, these institutions differ essentially in character. There is not 
one, however, that does not keep strictly in view the idea of preparing 
students to be able to earn their living by working in the particular 
branches of industry taught. In no case must the instruction given 
be mistaken for that known as manual training. 

To avoid repetition, it is well to observe the general conditions 
appertaining to these schools before passing to a consideration of 
each class. In the description of each class there will be mentioned 
whatever is interesting or peculiar in the methods of teaching, or in 
the organization, or whatever pertains particularly to the class which 
is being described. 

Great importance is attached to drawing in ail trade and industrial 
schools. Even in the trade schools for females drawing forms one of 
the principal branches of instruction. This drawing is given for a prac- 
tical end and is taught with reference to its use in particular trades 
or industries. The report for 1897 says that it has been completely 
reorganized within a recent period, and placed upon a uniform basis 
for both trade and industrial schools. Pupils no longer draw after 
lithographs, but directly from models and machinery, and the drawing 
is based upon the study of projections and perspective. 

Improvements have been introduced in other directions. The char- 
acter of the instruction in general has been elevated, programmes have 
been revised, and the instructors are better paid and more capable. 
Most schools have collected fairly good libraries, and many of the 
older ones have good collections of models and scientific apparatus 
for demonstrations; but with the larger number, especially among the 
recently organized industrial schools, there is much room for improve- 
ment in this feature. Some of the older schools have large numbers 
of models made by pupils, some of which are donated from time to 
time to new schools. 

As ameans of developing the highest efforts of the students, nearly 
every trade or industrial school has a small museum in which is 
placed its best works. A public exposition of the work at the end of 
the year is a feature in most schools, especially in the trade schools. 
This is said to exercise a beneficial influence over the pupils and to | 
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bring forth their best efforts. Another means adopted by a consider- 
able number of schools with the same end in view is the granting of 


traveling scholarships to those who show the greatest ability in their’ 


work and examinations. These scholarships entitle the student to 
visit some industrial center for a short period of study in his special 
line of work. Generally the recipient is required to send in a written 
report of his observations. 

The older schools are now established for the great part in com- 
fortable quarters, many having buildings specially constructed for 
their purposes. The more recent schools, however, especially those 
belonging to the class known as ‘‘industrial,” do not fare so well. In 
a number of cases the accommodations are inadequate. 

Following is a description of each of the specified classes and their 
relationship to each other and to the system as a whole: 


TRADE SCHOOLS FOR FEMALES. 


The first class, that of the trade schools, represents the most advanced 
form of trade education for girls in Belgium. Three subdivisions are 
made. 

The trade schools proper are those having the most complete pro- 
gramme, both in theoretical and practical work, the sole object being 
to teach the trades open to girls, at the same time carrying forward 
the ordinary school education begun in the primary schools. These 
schools have a general course which is obligatory for all pupils. 
This course generally includes such branches as French and Flem- 
ish, arithmetic, history, geography, hygiene, domestic economy, ete. 
Some schools include elements of the natural sciences, geometry, ete. 
The trades taught are necessarily limited in number. They include 
dressmaking and cutting, millinery, artificial-flower making, indus- 
trial drawing and ornamentation, painting (on glass, china, textiles, 
etc.), linen work (lingerie), embroidery, etc. Usually the general reci- 
tations are heard in the forenoon and the practical part of the trade 
teaching is done in the afternoon. In these schools housekeeping is 
not taught, except incidentally. There is no effort to prepare the 
student for earning her living by housework. This fact constitutes 
the main distinction between this and the other subdivisions of the 
trade schools, in which housekeeping plays a prominent part. 

The trade and housekeeping schools have a less extended course, both 
in theoretical and in practical work, than do the trade schools proper, 
but considerably more time is given to instruction in housekeeping. 
This work includes mending, washing, ironing, cooking, etc. Instruce- 
tion is given in the morning and afternoon, as in the trade schools 
proper. The general course is about the same as in the trade schools, 
but there are not so many trades taught. 

The housekeeping and trade schools are not very important, there 
being but three of these institutions. In these schools the general 
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instruction is reduced to the minimum, only a few indispensable 
branches being taught, while the only thing taught in the way of 
trades is sewing and cutting of a simple character. The greater part 
of the time is devoted to household work, the principal aim of the 
schools being to prepare good housekeepers. Only to a slight extent 
is there any attempt made to enlarge the general knowledge of the 
students, accounting, hygiene, etc., being about the only branches 
taught. These schools form a sort of connecting link between the two 
preceding subdivisions and the housekeeping schools. — 

The trade schools proper for girls were the first trade institutions 
to make their appearance. ‘They even antedate the first trade schools 
for boys. The first one was established in Brussels in 1865 by private 
effort. This school, which was more or less an experiment, was the 
outcome of efforts to ameliorate conditions confronting young girls 
who were compelled to enter the trades. It had long been apparent 
that girls learning their trades in the ordinary private apprenticeship 
shops were subjected to many unfavorable influences. Their education 
was neglected, all their time being required in the shops. Employers 
were frequently too ignorant to teach the trades properly, while 
others were opposed to the idea of allowing their apprentices to 
become thorough artists and possible competitors, and strove to keep 
them in inferior positions at low wages. It often happened that 
apprentices would be kept at one kind of work, in which they had 
become proficient, and were not given the opportunity to learn other 
branches. Again, necessity often determined the selection of the first 
opportunity that was presented, the result being that many girls were 
doomed to an occupation in which they showed no aptitude, and thus 
they were in no position to compete with their rivals after leaving the 
shops. Last, but not the least evil, was the low moral tone prevailing 
in some workshops. 

A few public-spirited persons determined to attempt a reform, and, 
after careful consideration of the many problems that were presented, 
concluded to organize a trade school. This, it was thought, was the 
best medium through which to ameliorate such conditions. It could 
furnish pupils a special training in their chosen vocation, at the same 
time developing the general education begun in the primary schools. 
It was also argued that the girls would be left more or less under 
home influences, and that the trade school, everything considered, 
tended to furnish a better moral and mental equipment for their 
struggle in life than could be attained in the workshops. 

By private donations a small sum was collected. A call was then 
issued to the public, which responded more or less freely, and to com- 
plete the work of establishing a school the Association for the Trade 
Education of Women was formed, the members agreeing to subscribe 
at least 36 francs ($6.95) each per year. Some of them donated much 
more. The communal council of Brussels agreed to purchase 100 
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scholarships at 86 francs ($6.95) each, that sum being the price first 
fixed for a year’s tuition. These various sums were considered sufli- 
cient to meet ordinary running expenses, and for other expenditures, 
rent, furniture, etc., a large sum was donated by a friend of the move- 
ment, and the school was enabled to begin operations. At a later date 
the same person made a very large donation, which placed the school 
upon a firm footing. In 1868 it was recognized by the city as a com- 
munal institution entitled to subsidies, and the same year it began 
to receive contributions from the State. This school proved success- 
ful, and many of the teachers who now hold positions in other trade 
schools were graduated from this institution. 

In 1873 a second school was created, also in Brussels, and by pri- 
vate initiative. It became communal] in 1882. In 1874 a third trade 
school for girls was created, located at Antwerp. It was also a 
private school, but was taken over by the commune in 1879, and 
first received a subsidy from the Government in 1880. <A few years 
later schools were opened in Mons and Verviers. The movement was 
_now well started and trade schools for girls sprang up in several parts 
of the Kingdom. The trade and housekeeping and the housekeeping 
and trade schools did not appear until a decade later. 

The schools of these three subdivisions are intended for the daugh- 
ters of clerks, artisans, small merchants, and even of persons of the 
middie class. Although there is a wide difference in the programmes 
of these schools, the object is the same in all—to prepare young girls 
to earn a livelihood. 

In all the above subdivisions of the trade schools the recitations and 
exercises are held every week day (Saturday excepted in some cases). 
Sessions are held both in the forenoon and afternoon. The hours per 
day are about the same as in the public schools in the United States. 
The duration of courses of study is not uniform even for schools of 
the same subdivision. In the trade schools proper it is from three to 
four years, one school reporting five years. The trade and housekeep- 
ing schools require three and four years of study, while the housekeep- 
ing and trade schools require two and three years. 

All these schools are either communal or private. “They may be 
subsidized to the amount of two-thirds of their ordinary expenses. 
The total receipts of these institutions in 1896 was 344,478 franes 
($66,484). Of this amount the contribution of the State was 93,303 
francs ($18,008); that of the provinces was 18,462 francs ($3,563), and 
that of the communes was 99,826 franes ($19,266). The balance rep- 
resents the amount derived from tuition fees, donations, etc. Trade 
schools for girls have shown a remarkable growth in the last six years. 
In 1896 there were only 23 schools in the three subdivisions, while on 
December 31, 1901, there were 46. The locality of these 46 schools is 
shown in the following list, which was furnished by the ministry of 
industry and labor: 
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TRADE SCHOOLS PROPER. 

Communal schools: Antwerp, Brussels (2), Ghent, Ixelles, Mons, Verviers; total, 7. 

Private schools: Diest, Enghien, Frameries, Ghent, Grammont (2), Hal, Ixelles 
(2), Jodoigne, Laeken, Liege (2), Louvain (2), Malines, Molenbeek, Nivelles, Saint- 
Gilles, Josse-Ten-Noode, Schaerbeek, Uccle, Vilvoorden; total, 23. 

- TRADE AND HOUSEKEEPING SCHOOLS. 

Communal schools: Saint-Gilles, Schaerbeek; total, 2. 

Private schools: Braine-la~-Leude, Brussels (2), Etterbeek, Gosselies, Heverlé, 
Hougaerde, La Louviere, Lierre, Quieyrain, Saint-Trond; total, 11+ : 

HOUSEKEEPING AND TRADE SCHOOLS. 

Communal schools: Ath, Laeken, Tournay; total, 3. 

In 1896 there were 15 trade schools proper, 6 trade and housekeep- 
ing schools, and 2 housekeeping and trade schools, while the above 
list shows that there are now 30 trade schools proper, 13 trade and 
housekeeping schools, and 3 housekeeping and trade schools. 

The following table compiled from the report of 1897 shows. for 
each school the year when the school was created, the subsidies and 
other receipts, length of course, and the number of teachers, students, 
and graduates during the year 1895-96: 


RECEIPTS, TEACHERS, STUDENTS, AND GRADUATES OF TRADE SCHOOLS, TRADE AND 
HOUSEKEEPING SCHOOLS, AND HOUSEKEEPING AND TRADE SCHOOLS FOR GIRLS, 
1895-96. 


| -,.» Subsidies granted in | | 
Year mies Wag yne:| Maange] oes 
estab-| 1899-96 by the— | Other! Total henge ger ae ‘uates 
Locality and kind of school. | }ish- | re- re- |, nea dur- 
oa MY lproy-| Gom-|ceipts.| ceipts. | COUT teach-jofstu- cn 
| ed. | State. |< Pp i (years).| ers. |dents. § 
/ ie | ince. |mune. 7 5 3 year. 
TRADE SCHOOLS PROPER. | 
Communal schools: . } 
PRLWIOUD oe: oye soa eae a nl LOle Ipa Ok daon ese $2,435 |$5, 044 |$10,113 5 23 | 279 16 
Brussels (rue Gu Marais)...| 1865 | 1,255 | $290 | 2,219 , oo 9, 303 4 22) 242 13 
Brussels (rue du Poincon)..| 1873 | 2,084 | 251 | 2,219 | 2,644 | 7,198 4 19 | 295 33 
Le a ee ae ee 1889 | 1,158 | 386 | 1, 288 700 | 3,532 3 13 | 160 17 
GSC NUS RA nr rae 1889 579 96 | 2, 403 58 8, 136 3 8 140 6 
fs a ee OS Be ae ee 1879 | 1,486 | 579 | 2,008 366 | 4,439 4 14 105 7 
NE Ae en | 1886 869 | 386 883 800 | 2,943 4 10 | 186 | 12 
Private schools: : : 
Grammont(rue duCouvent) 1896 | 282 DB ule Siero ete 365 709 3 6 S86: (psaninn 
Grammont (rue de la Den- 

Sie) See SACU ene Oy MEU gy 9) OO a 830 1, 386 4 8 | 103 3 
TSS UC Se eens oe ee eee Rots a a 0 aan eee eee 1, 046 1, 743 4 Bit Toe 10 
CSCIC = hei tess ie terre VEER Us IS es oes a eee 471 760 3 4 Bho Anes 
Evatt .....-..- foe) L808 444 714 3 13 81 14 
Saint-Gilles .... a} E8961") 307 512 Was sicko I tee aan 
Schaerbeek . . -| 1891 | 887 1,418 3 9] 158 2 
WUCCIS oe a a06 baa Caeee 93 | 289 732 4 9 62 5 

TRADE AND HOUSEKEEPING 

/ SCHOOLS. | 

Communal schools: H | 
Saimt-Guiles .- 2.5.6 ce. ness 1891 | 811} 386 | 1,088 | 1, 621 SH YOGS Isc «topes 12 90 5 
Schaérbeek . 2.2.25. s0005- 1889 a7) 198°) 1725 39 2) OWA Voi aeesi0 8 6 69 3 

Private schools: 
Braine-la-Leude ......---.- A898 O40 [os 97 | 1,013 TG(GOOD hevctat tarsi 8 60 6 
Brussels (rue de Terre 

INTRO eect ee ee aes 1888 | 1,351 |- 386 | 1,351 | 1,666 | 4,754 4 12} 110 3 
Brussels (rue de la Roue) ..| 1890 815 | 135 | 1,075 502 2,527 4 il 79 3 
UV ENGOTNG oe peer aralasotaeisieieiarwpielo 1887 AAAS Getter NI) ars arene ES Gt Mea L170 een ete 7 | 175} (4) 

HOUSEKEEPING AND TRADE 
SCHOOLS. 
Communal schools: 
UGS annie amici setae oO etoile 1893 197 98 EA Ns & ofa a2, 492 3 2 | 48 seaeee 
POULTRY, - cise: aslecktaen ss 1890 311 | 203 1738 90 777 2 4 36 | (@) 
GTO Len Saar e Peta e) actereciome Se sae 18,008 13,563 |19, 266 /25, 647 | 66,484 |........ 298 |2,747 | 5158 


a Not reported. b Not including 2 schools not reporting. 
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The second class in the list of institutions for the trade education of 
girls includes what are known as the housekeeping schools and house- 
keeping classes. Probably the terms ‘‘schools and classes of domestic 
economy” would more aptly express the purpose for which these 
institutions were created. In them the instruction relates only to 
domestic duties, and consists for the greater part of practical exercises. 

These schools are intended for girls of the laboring classes, and while 
primarily designed to fit girls for the proper care of their own homes, 
the effect of the instruction received is to prepare them for entering 
domestic service as laundresses, cooks, housekeepers, etc. They prob- 
ably constitute the most interesting class of scholastic institutions In 
Belgium. While they are interesting as educational institutions they 
are much more so as social institutions. In the great movement to 
improve the condition of the poorer classes it became evident that if 
permanent good was to be accomplished attention must be given to 
the way in which the working classes expended their earnings, as well 
as to the means for increasing these earnings. It was noted that in 
many cases the poor conditions under which workingmen were living 
were due as much to the wasteful way in which their earnings were 
spent, to the faulty manner in which their food was prepared for the 
table, to the absence of-proper care of the household, to the non- 
observance of even the most elementary rules of health and hygiene, 
to the poor way in which clothing was made or repaired and the lack 
of judgment regarding its suitability to different seasons and characters 
of work, ete., as to the smallness of the incomes earned. 

To remedy this condition of affairs, it was necessary that the house- 
wives should be awakened to the possibilities of improved methods of 
housekeeping as a factor in the welfare of themselves and their fami- 
lies. For this purpose a manufacturer of Couillet in 1872 established a 
school of housekeeping for the daughters of his workmen, and in 1874a 
similar institution was started at Frameries. These institutions served 
as models for others, and when the labor commission of 1886 made 
its detailed report on labor conditions it commended the work of these 
schools and advised the creation of others. ” 

The Government took up the matter with great earnestness, and by 
a royal order of June 26, 1889, it created a central committee of 
patronage, with the Countess of Flanders as president. This commit- 
tee had charge of the work of propaganda. On the same date the 
Government issued a circular to the governors of the provinces calling 
on them to devote as great efforts as possible to the development of 
schools for teaching housekeeping, at the same time indicating the 
general lines along which it was believed such schools should be 
organized. Finally, the Government promised its financial assistance 
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to all proper efforts set in action by the provinces or communes. On 
July 6, 1890, another royal order created a special committee of propa- 
ganda in each province. 

On January 21, 1899, a new cireular was issued to the governors 
of the provinces, replacing the one issued ten years before. This 
circular was designed to set forth what, according to the opinion of 
the Government, should be the character and organization of the house- 
keeping schools. In this circular the minister of industry and labor 
gives the following statement regarding the programme of studies and 
work that should be adopted by the schools: 


I have no intention of imposing an obligatory programme upon the 
promoters of schools or housekeeping classes. This programme must 
necessarily adapt itself to the customs and needs of the people. It can 
not be the same in agricultural districts and industrial centers. How- 
ever, the experience that has been acquired furnishes certain general 
indications that it would be prudent to take into account. The pro- 
gramme should be simple and practical. It would be well to include: 

I. As theoretical courses—(1) Lessons in hygiene relating to the 
care to be given in case of slight accidents, the symptoms of diseases 
of children, the proper means of preserving health, the care of children, 
sick persons, and old persons, the preparation of health foods, a know]- 
edge of the use and curative properties of the few remedies constitut- 
ing the domestic pharmacy, the care of sick rooms, etc. (2) Principles 
of domestic economy. (3) Principles of domestic accounts. (4) The 
methods of washing. (5) The methods of ironing. (6) The methods 
of cleaning. (7) The nutritive value of certain food products, the 
properties of certain vegetables, and the principles of cooking. 

Il. As practical exercises—(1) The care of the house and furniture, 
the care of sleeping rooms, floors, etc., and the household work 
that must be done each day, week, or season. _ (2) The washing of 
linens, clothing, stockings, etc.; the manner of removing stains made 
by ink, tar, fruit, paint, etc., as well as the precautions to be taken 
during and after washing; the washing of flannels, woolen stuffs, etc. 
(3) Ironing; recommendations regarding the table, the irons, and fire; 
the folding and arranging of linen. (4) The kitchen; series of cheap 
meals coming within the limitations of the workman’s budget, and 
offering ahealthy, nourishing, and variedassortmentof dishes; methods 
of making use of vegetables, meats, etc., that are left over. (5) Man- 
ual exercises; the mending and preserving of all sorts of clothes and 
linen articles, the darning, piecing, etc., of stockings; the utilization 
of old articles should be specially taught; the purchase of the material 
and subsequent cutting and making of bed linen, chemises, plain 
clothing, working clothes, ete.; the net cost of all articles made should 
be determined. (6) Finally, for the rural communes instruction in 
vegetable gardening and the care of the yard or court should be 
included. ; 

The housekeeping schools are those having a regular organization, 
as is the case with other schools. The housekeeping classes are modi- 
fications of the school, to meet special conditions. The schools are 
regarded by the Government as being essentially trade schools. They 
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are either communal or private, and admit only girls of 14 years of 
age or over. 

The housekeeping classes are of three kinds: (1) Those annexed to 
primary schools, which are intended for girls of 12 years of age or 
over; (2) those annexed to higher schools, for girls of 14 years or over; 
and (3) special classes, also for girls of 14 years or over. Classes may 
be either communal or private. They are largely attended by older 
girls who are already engaged in industrial or other occupations and 
who have no opportunity to attend the regular housekeeping schools. 
The programme is the same as in the schools, except that the courses 
in sewing and cutting are optional. 

The schools are open from 4 to 6 days a week, two sessions, each of 
24 to 83 hours, being held each day. In the housekeeping classes there 
must be at least two sessions a week, each of 24 to 3 hours. Practical 
exercises are preceded by an explanation of the theory of or reason for 
the operation. The duration of the studies has been variable, but the 
nuinisterial circular of January 21, 1899, contains the following provi- 
sions: In those schoois which are open but 4 days a week the complete 
course of instruction shall cover a period of 2 years. In those schools 
open every day the complete instruction may be givenin1lyear. Inthe 
housekeeping classes the course will be completed in 2 years. The 
length of term in each of the schools shall be not less than 6 months, 
and for the classes it must be 9 or 10 months in cities and 6 or 7 months 
in the rural districts. 

In granting subsidies the Government exacts the same conditions as 
in the case of other trade schools. When the conditions are properly 
observed subsidies amounting to two-fifths of the ordinary expenses 
are allowed, both to the schools and classes. The total receipts of 
these institutions in 1896 were 250,867 francs ($48,417). Of this sum 
92,137 francs (#17,782) were received as subsidies from the State, 
26,074 francs ($5,032) were provincial subsidies, and 59,008 franes 
($11,389) represented the amount paid by the communes. Other 
receipts amounted to 73,648 franes ($14,214). 

These schools constitute one of the most important features of the 
system of trade education in Belgium, and that they are appreciated 
by the classes for whose benefit they were established may be inferred 
from the fact that during the year ending December 31, 1901, there was 
an attendance of 9,791 students in the 277 schools and classes in opera- 
tion, while the services of 636 teachers were required, and 823 certifi- 
cates, showing that the recipients had completed the prescribed course 
of exercises and study, were issued. 

These schools and classes have showna remarkable growth. In 1888 
there were but nine in existence. After the ministerial circular of 
June 26, 1889, which promised the Government’s aid, was issued, there 
was an immediate increase, the number reaching 35 in 1890. From 
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that date there was an increase each year until on December 31, 1900, 
there were 278 institutions. This number was reduced to 277 during 
the following year. Slight fluctuations, however, are common, even 
in the course of a month or two, for new classes or schools are always 
being formed and others abandoned. Thus, in the list of schools fur- 
nished in 1900, by the ministry of industry and labor there are shown 
a total of only 275 schools and classes in active operation. They are 
tabulated as to kind of school or class, and by provinces, as follows: 


HOUSEKEEPING SCHOOLS AND HOUSEKEEPING CLASSES, 1900. 


Housekeeping schools. | : Housekeeping classes. 
} 
| | 
Province. | Annexed| Other 
Commu- =e | : | Commu-f yp... to pri- classes - 
| nal. Private. ) Total. | iat Private. mary and Total, 
| schools. | courses. 
f + 
EBM CL sictelseromiars ons 3 3 | 2 5 f 14 ON ease sac 24 
Prepawe wesc ess 2 | 10 | 12 15 BS Ne: pene | 2 30 
West Flanders ........ ys 1 3 2 19 1 1 23 
et Memders... 22250}... 3 | ele acl cAeek ee | 9 13 HEE ceomaeie 35 
Hainaut --..--.....-.. | 13 | 20 | 33 | 15 a gl AEP Seer ano 27 
Cle 2 | 11 | 13 25 Sy Gaeeiseete oes 28 
(etm POMPE... ans [ah Se) 3, i 1 | 10 erect | 12 a epee o 14 
Luxempbourg.......--- i 2 | 3 | 3 Fil ae oe areas ree 6 
USEERAIT OS oe ok Be | 2 | 6 | } 1 [2 Se al See er 10 
CRON poo | 5 | 5S 78 | 77 95 22 3 197 
| | 


TRADE COURSES FOR FEMALES. 


The class of ‘‘ trade courses” covers a few cases where regular trade 
schools have not been created, but where special courses in trades have 
been arranged in connection with other institutions. Of these the 
most important is the advanced course in dressmaking given in Brus- 
sels for the benefit of graduates of the trade schools who desire to 
become dress designers as well as dressmakers, or to pursue their 
instruction further than can be done in the trade schools. This course 
was organized in 1895 by the ministry of industry and labor, and is 
the only case where the Government has directly established an insti- 
tution of the character with which this report is concerned. The 
schools having these trade courses are as follows: Brussels, course in 
the history of costumes (for graduates of trade schools); Josse-Ten- 
Noode, rue Musin (communal); Josse-Ten-Noode, rue de la Limite 
(communal). <A short description of each is given in its proper place. 


APPRENTICESHIP SHOPS FOR FEMALES. 


The class of apprenticeship shops is of little importance. There are 
but four such shops, and they have been established in response to 
particular needs rather than as part of a regular scheme of indus- 
trial training institutions. That which distinguishes these shops from 
trade schools is the effort made to combine trade instruction with 
industrial work for financial remuneration. It is sought in this way 
to assist young girls who are forced to earn their own living. Work 
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is either furnished by outside parties and paid for at the usual rate, or 
the products of the girls’ work is disposed of in the open market in 
one way or another. Of the four shops one, at Jemelle, is a communal 
institution. The other three, which are private shops, are located in 
Bassenge, Malveghem, and Saint-Trond. The last three mentioned 
are shops for straw working, embroidery, and lace making, respec- 
tively. The straw-working shop at Bassenge is for pupils of both 
SeXeS. 


INDUSTRIAL SCHOOLS. 


By the term industrial school (école ¢ndustrielle), as used in Belgium, 
is meant a continuation school in which is taught a number of scien- 
tific or technical subjects relating to industrial work. There are no 
manual exercises such as are practiced in trade schools, the instruction 
being of a purely theoretical nature. These schools constitute the 
largest and most important class of institutions that exists in Belgium 
for the technical training of young men. Their purpose is to give the 
workman an opportunity to acquire at least elementary instruction in 
the principles involved in various industrial operations, or in the trades 
practiced in the locality. Regarding the object of these schools the 
report on trade and industrial education published by the Belgian 
Government in 1886 says: ‘‘The object of the industrial school is to 
give the workman scientific instruction which he can not acquire in the 
shops, and to enlarge his understanding by imparting to him a know- 
ledge of the general laws which govern the transformation of matter, 
in order that he may be gradually released from the tyranny of routine 
work and provided with the means of increasing the economic value 
of his labor.” 

These schools are especially adapted to the needs of those already 
engaged in trades or industrial work, the instruction being given out- 
side of working hours. They are thus industrial continuation or com- 
plementary technical schools. They do not pretend to teach the prac- 
tical part of particular work or trades to young boys as do the trade 
schools, and although their programmes are so arranged that boys may 
prepare themselves to enter particular trades, with a good knowledge 
of the theory involved, these schools appeal more particularly to those 
already employed. Regarding the fitness of the instruction given in 
these schools, the report above quoted says: ‘‘ The instruction that the 
workman receives in these schools and the good advice that is given 
exercise a great influence on his future. The industrial school consti- 
tutes a great means of developing the people and aiding their progress.” 

Industrial schools have a long history. They are the oldest class of 
institutions in Belgium with which this report is concerned, some of 
them dating from the early part of the nineteenth century. Many 
had their origin in the old schools and academies of design, which were 
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later enlarged by the addition of industrial courses. In other cases 
the drawing school was suppressed and the industrial school founded 
in its stead. 

Industrial schools are essentially local institutions. Their pro- 
grammes are arranged strictly with reference to local needs—that 
is, the character of local industries or trades practiced—hence, wide 
variations are to be observed in the special branches taught. In gen- 
eral the programmes include a groundwork of instruction in drawing, 
with its various applications, arithmetic, algebra, geometry, physics, 
chemistry, mechanies, elements of accounting, hygiene, and industrial 
economy, while as specialties they include, according to local needs, 
one or more such branches or general subjects as building construc- 
tion, shop technology, metallurgy, electricity, theory of stonecutting, 
exploitation of and plans for mines, industrial chemistry, steam engi- 
neering and firing, construction of works, surveying, weaving, dye- 
ing, painting in imitation of marble and wood, ete. This list does not 
include half the subjects and specialties taught, but those mentioned 
are the ones most frequently found in the programmes. When it is 
considered that by far the greater number of students comes from 
the working classes, whose primary education is often sadly deficient 
because of the early age at which they must go to work, the list 
appears rather formidable, but as one of the provincial inspectors 
explains, ‘‘it is understood that one is to lay stress only upon those 
elements of which the students may be able to make use in their 
respective callings.” 

A large number of schools have a commercial course in connection 
with the industrial courses, hence many take the name industrial and 
commercial schools. In this class are also a number of institutions 
having trade sections in which, in some cases, practical as well as theo- 
retical work is done. There is only one industrial school (Tournay) 
whose special organization warrants its being called a trade school. 
The distinction between it and a trade school proper is mentioned in 
another place. A few of the schools that had their origin in the old 
drawing schools and academies of design have received the name *‘ com- 
bined industrial and drawing school.” 

Drawing is a conspicuous feature of the scheme of instruction in all 
industrial as well as trade schools. Sketches are made directly from 
the machines or from models. Drawing after lithographs is seldom 
done at present. 

Although the minimum age of admission is usually placed at 14 
years, nearly every school admits pupils of 12 or 13 years if they have 
certificates: showing that they have finished the studies in the primary 
schools. Students not having such certificates are usually required to 
pass an entrance examination in reading, writing, arithmetic, ete. 

In the industrial schools instruction is given in the evening or on 
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Sunday. There are, however, one or two schools where there is a 
departure from this rule. In those excepted cases recitations are, for 
a part of the year, held on week-day mornings before working hours. 
The length of each evening session is generally two hours, and that of 
the Sunday sessions three hours. The number of sessions held during 
the week varies. Some schools have six evening sessions a week and 
one on Sunday morning; others have three, four, or five evening ses- 
sions and one on Sunday; still others have cable number of even- 
ing sessions but none on Sunday; while ina re schools all the instruc- 
tion is given on Sunday morning. 

In the best organized schools, after the student has spent from one 
to three years in a preparatory or general course he may enter one or 
more distinct departments, each department including a number of 
obligatory studies bearing on some special branch of industry. Thus 
the specialties ‘‘ shop technology,” “‘ exploitation of mines,” ‘* construc- 
tion of works,” etc., are distinct departments in most schools. 

In those schools haying both week-day and Sunday sessions, the pro- 
gramme is often arranged so that some courses (or depo are 
taught only on Sunday and others only in the evening. Occasionally 
the same department will appear in both programmes. The effect of 
this arrangement is much the same as if om were two distinct 
schools. 

The school year begins about the first of October in most schools. 
There is no uniformity as to its length. In a few schools the term 
ends in April and May, but the larger number of schools close in July 
or August. There is no uniform rule with regard to duration of the 
course of study. In about half the schools it is three years, and in the 
remainder it is four and five years. In most schools there is a prepar- 
atory course of from one to three years before the student specializes 
in one of the departments. 

In general, tuition in the industrial schools is free. In most cases, 
however, the administrative commission has fixed a small entrance fee. 
This ae been done, not as a means of increasing the receipts of the 
school, but to insure a more regular attendance. This policy has pro- 
duced good results. In some schools the fee is returned ‘at the end of 
the year if attendance has been regular, but in most schools the sum 
realized from entrance fees is distributed in the form of prizes at the 
end of the year. 

Many of the schools have large collections of models, instruments, 
etc., which are carefully listed and used during the lectures. In the 
bee organized schools class visits to industrial establishments are 
made ie the direction of instructors. These visits are not so 
numerous, as a rule, as they are in the trade schools. In quite a 
number of cases graduates have formed associations in aid of the work 
of their school. 
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A few industrial schools are housed in buildings specially con- 
structed for their use, but in most cases the buildings of the interme- 
diate schools are used. The industrial schools are governed by an 
administrative commission in the same manner as the other classes of 
schools. 

In schools of this character there is of necessity a large percentage 
of withdrawals during the school term. This is partly explained by 
the migratory character of industrial populations. No figures show- 
ing the extent of this defection can be obtained for all schools of this 
class, but for the 30 schools in the province of Hainaut it amounted 
in 1900 to from 9 to 50 per cent, the average being about 26 por 
cent. This percentage of loss is probably too high for the entire 
kingdom. 

The number of industrial schools is rapidly increasing. In 1896 
there were but 40, while on December 31, 1901, there were 70. 
Attendance has also increased. In 1896 there were 13,015 students 
enrolled, and in 1901 there were 20,733. In a number of schools 
females are now admitted, but the number in attendance is smail. 
There were 727 girls enrolled in all the industrial schools in 1901. 
They are usually attracted to the commercial courses. 

The following list shows the location of 68 of the 70 industrial 
schools in ie Of the 68 schools, 59 were communal, 4 were pri- 
vate, and in 5 cases the status was at known: 


INDUSTRIAL SCHOOLS. 


Communal schools. —Alost, Anderlecht, Anderlues, Antwerp, Arlon, Ath, Boussu, 
Braine-le-Comte, Bruges, Brussels, Charleroi, Chatelet, Courcelles, Courtrai, Dinant, 
Dour, Fleurus, Fontaine l’Evéque, Frameries, Furnes, Ghent, Genappe, Gosselies, 
Hasselt, Houdeng-Aimeries, Huy, Jemmapes, Jumet, Lacken, La Louviére, Lessines, 
Leuze, Liege, Lokeren, Louvain, Marchiennes au Pont, Marcinelle, Mons, Montigny- 
sur-Sambre, Morlanwelz, Namur, Neufchdieau, Nivelles, Ostend, Paturages, Peru- 
wels, Quaregnon, Quiévrain, Saint-Ghislain, Saint-Nicolas, Schaerbeek, Seneffe, 
Seraing, Soignies, Tournay, Verviers, Vilvoorden, Walcourt, Ypres; total, 59. 

Private schools.—Brussels, Malines, Tamines, Turnhout; total, 4. 

There are also schools at Andenne, Binche, Court Saint-Etienne, Grammont, and 
Wasmes, but it is not known whether they are communal or private. 


Industrial schools that comply with the requirements of the Goy- 
ernment are entitled to subsidies, amounting generally to one-third the 
total expenditures, after deduction is made of the income from tuition 
or entrance fees and the amount paid for rent. This latter item is 

regarded as an expense for which the commune or the private foun- 
ce are responsible. In 1895-96 the State paid subsidies to the amount 
of 250,581 francs ($48,362) to 39 of the 40 industrial schools then in 
existence. The same 39 schools were subsidized by their respective 
provinces to the amount of 124,302 francs ($23,990), and by the com- 
munes to the amount of 242,639 francs ($46,829). Receipts from 
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entrance fees, ctc., amounted to 40,457 frances ($7,808), bringing the 
total receipts up to 657,979 francs ($126,989). 

While the trade school may give more satisfactory results to a lim- 
ited number of students, it fails entirely to reach the great mass of 
laborers who begin work sometimes long before they have finished 
their primary studies. Hence it may be said that in the matter of 
attendance, the character of the students reached, and the results 
attained the industrial school fills a place that under present conditions 
can be filled by no other. These facts are well illustrated in the fol- 
lowing table, derived from the official report of 1897, which gives for 
the period 1884-85 to 1895-96 the number of students in attendance, 
classified by age groups and by character of employment. It shows 
that a large majority of the students were above the ordinary school 
age. Of the 13,015 students in attendance in 1895-56, 7,766 were 16 
years of age or over, and 2,697 were 20 years of age or over. As to 
character of employment, it was found that in 1895-96 a very large 
majority of the students (namely, 8,555) were classed as workingmen, 
while 2,313 were employed in office and clerical positions, 1,571 were 
students in other schools, and 586 were without employment. This 
shows to what extent these schools are attended by those in actual 
employment. 


ATTENDANCE AT INDUSTRIAL SCHOOLS FOR BOYS, 1884-85 TO 1895-96, BY AGE AND CHAR- 
ACTER OF EMPLOYMENT. 


Ages. Character of employment. 
j Und Gnd |, St wie 
Years, Inder 5 . and- jy Without 
; 14 to 16 | 16 to 20} 20 years Wonka 5 soe | CMOS Loe coal ine 
veas years. | years. | or over. Total. ingmen. clerical | “Gther |@uploy-| Total. 
years. POSl- | schools ment. 
tions, os 
1884-85 .... 823 2. 856 8, 449 2,043 | @9,171 6,169 1, 454 1,185 362 | «9,170 
1885-86 .... 936 8, 027 3, 338 2. WT 9, 478 6, 263 1, 490 Up's) 370 9, 478 
1886-87 ...- 977 3, 097 38, 956 2,180 | 10,160 6, 713 1, 689 1, 348 415 | 10,160 
1887-85 .... 1,077 8, 155, 8, 854 2,244 | 10,330 6, 865 L763 1, 335 867 | 10,389 
1888-89 .... 1, 239 3, 351 4,148 2,546 | a11, 284 7,544 1, 961 1, 355 434 | a11, 294 
1889-90 .... iow, 8, 726 8 406 2.570 | @11, 039 7,185 2,013 1, 464 887 | a11, 049 
1890-91 .... 1, 296 4,019 4,457 2,635 | 12,407 8, 560 1,877 1,597 873 | 12,407 
1891-92 .... 1 385 38. 894 4, 876 2,758 | @12, 913 9; 030 1, 950 1,511 432 | a12, 923 
1892-93 .... 1,471 3, $17 4, 826 2 736 | @12, 850 8.593 2, 265 1,512 473 | 212, 843 
1893-94 .... 1, 403 3, 881 4, 868 2 665 | 412,817 8, 502 2,112 PONT 587 | a12, 818 
1894-95 .... 1 199 38, 615 4, 825 2,584 | 12, 223 8, 056 2,110 1, 485 B72) |p l2228 
1895-96 ... 1 334 8, 915 5, 069 2 697 | 418, 015 8, 555 2,313 1,541 586 | 13, 025 


ne a Ses of employment do not agree, the figures are given, however, as 

The following table, derived from the official report of 1897, shows 
for each school the year when the school was created, the subsidies and 
other receipts, the duration of the courses of study, and the number of 
teachers, pupils, and graduates. The schools are all communal except 
the one at Tamines, which is a private institution: 
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RECEIPTS, TEACHERS, STUDENTS, AND GRADUATES, INDUSTRIAL SCHOOLS FOR BOYS, 
1895-96. 


| Subsidies granted in | | M1 1s 
Year 1895-96 by the— | Other | Total | Length) © hand Num- wae 
Locality. estab- | | re- re- uF of pe ace 
lished.| a,.,, | Proy- | Com- | ceipts. | ccipts, | COUT | teach-|Of8tU-| Gn 
State. ince. | mune: | I I \(years). ee dents. oan 
| | | Z : 
ANGEPECH ts... ccn'cs 2 1881 | $201 | $125] 9586 |........ $1, 002 | : 2| 95 
Antwerp .. -.-| 1860} 1,897 869 | 2,996 |........ e609 B| oi7l jas) ° 
i ASG a a as Re 1872 311 173 cE eee 932 5 10] 114} (a) 
SO Se ete een 1871 385 239 | 422 |" $58] 1, 154 5 7 | 200 
LAO US eee 1894 270 270 | ZO) la cnicin we 810 8 4 93 
[RET geCS Ca Sot ee irs 1855 | (0) (6) (By eR 55 oe (a) (a) 6 20 | (a) 
Brussels . Bee eee Sa a 1869 | 11,409 1,930 | 9,091 1,737 | 24,167 | 3 16 523 23 
Charleroi awe ashok sak 1845 1, 93 1, 930 MAZN OOe, 5, 969 3 25 952 78 
(RSH e Sees eee 1870 745 598 chy einer 2,137 3 18 883 64 
WOUPETRI =. Sno es cos 1866 | 1,031 O52 He AAG heen) 3, 093 4 13 412 12 
Dour Sastre sos eons 1895 | 415 415 | 405 | 97 1, 332 4 8 116 2 
Fontaine I’ Eyéque . ---- 1887 346 386 | 206 276 | 1,214 3 9 294 15 
Furnes -...-...-----.--- 1869 | 142 90 it ey Sees 427 4 8 71 (a) 
Ghent. Go arereo ee ose ot 33 | 6,440 869 | 3,219 965 | 11, 493 3 24 918 65 
Gosselies . 379 398 BO as Sook 1,175 3 ch 224 9 
eee 36 286 BSc bah eee 859 5 9} 118] (a) 
Houdeng-Aimeries ..... | 1864 456 | 579 302 87 1, 424 3 6 149 25 
ul h ee lie ee ne | 1838 769 | 579 | 958. lets as 2, 306 5 8 243 4 
VEMMAPCS. <5 .5552- se | 1880 637 434 | 483 87 | 1,641 4 2 393 16 
Jumet - wane tenner eee | 1870 692 579 756 48 | 2,075 4 13 326 (a) 
DGD MOT W LER S  <atmie =n = 1888 786 786 OO: Vine we See 2, 358 3 16 502 40 
URE Se ee eee | 1825 2, 263 HOOD 1183; S60 Wace sacks 7,125 3 15 660 44 
SMSO VOOR. cok a saa oes 1876, 1,345 733 1, 849 | 96; 4,023 3 16 324 16 
Marchiennes au Pont -.! 1873 643 579 | 708 97} 2,027 3 12 852 30 
Morlanwelz - 2-22.25. 1871 | 1,219 859 965 743 3, 786 4 18 647 50 
NSH eee nse one 1861 870 817 870 2 2, 559 4 16 416 (a 
Nivelles -)) 1818 457 58 BOD aI srarestais= 1,370 5 8 103 (a) 
(ORLOV e CS lee nee oe 1867 739 241 S210 does ad a 2,199 3 14 152 (a) 
BAe oes tos a 1868 585 579 OZ eee ar = 1, 756 4 7 266 (a) 
Saint-Ghislain.......--- 1868 | 579 579 ce aie ae 1, 698 4 8 331 20 
Saint-Nicolas.......-.-- 1886 386 | 193 386 | 330 | 1,295 3 6 46 17 
Schaerpeck 22... 222-822 1891 586 64 WN O2B Urata creme 1, 678 5 13 204 (a) 
Dera Bee os cnin oem 1858 | 1,215 965 | 1,465 370 | 4,015 4 18 375 | (a) 
BOIOMIES . 5 .5s-<<-s2-50= 1859 348 328 B20. (Face sane 1,001 5 10 151 (a) 
WaIMINeS!s.2-- ee nse =<. 1893 116 96 96 66 374 3 6 el) aMsmtes a 
POURING. < ss sees aeoece 1860 | ¢1,351 | ¢1,351 | ¢1, 351 ¢183 | ¢4, 236 3 12 193 (a) 
RMeINIeIS ce ee ce casaaeee = 1862 | 4,852 | 2,426 | 4,851 959 | 13, 088 3 19 572 | (a) 
Wilvoordeni’. 227 <.<:-2.- 1889 352 193 De Nossa 1, 057 5 8 157 | (4) 
WAiiCOUIbee =< se occ us 1893 318 97 193 270 8/8 3 4 OSI cere 
WTS see tees swcds ceo 1865 521 521 B22 ates 1, 564 5 10 171 (a) 
AWOuCi les eee Sagas nee aoe 48, 362 | 23,990 | 46,829 | 7,808 {126,989 |........ 467 |12,408 | @537 
aNot reported. ¢ Including apprenticeship shops. 
bNo subsidy received in 1895-96. aNot including 17 schools not reported. 


TRADE SCHOOLS FOR MALES. 


In these schools, as their name implies, the object is to teach the 
practical work of the trades as well as the necessary amount of theory. 
Hence the instruction includes manual exercises; in other words, 
apprenticeship in trades. In this respect they differ greatly from the 
industrial schools, in which it is seen the scheme of instruction does 
not include manual exercises. 

The question of apprenticeship has been much discussed in Bel- 
gium, and there has been until recently a general conviction that it 
should be confined to the private workshops, or at least that the 
ordinary apprenticeship system should not be wholly supplanted by 
the trade schools. In the past great objection to the establishment 
of trade schools has been their relatively high cost, both in the 
matter of installation and of maintenance, as compared with the 
industrial schools. Another obstacle to be met in the case of trade 
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schools supplanting private apprenticeship has been the unwillingness 
on the part of the pupil or his family to submit to the loss in wages 
which an apprenticeship in a trade school would almost necessarily 
entail. 

For these reasons, to which have often been added the apathy or 
opposition of the working classes and employers, the formation of 
trade schools was long delayed, reliance being placed in the ordinary 
apprenticeship, supplemented by the industrial schools, for the evolu- 
tion of the complete workman. Thus the industrial schools held 
undisputed sway for many years. 

The trade school is an institution which has but recently made its’ 
appearance in Belgium, but as early as 1860 there was organized at 
Tournay an industrial school upon lines very similar to those of the 
trade schools. While it is classed as an industrial school, it has 
annexed a number of apprenticeship shops for wood and iron working, 
in which the student may serve a regular apprenticeship. This school 
differs from the trade school in that the apprenticeship is not obliga- 
tory upon all students, nor is attendance upon the purely industrial 
part of the instruction required of all apprentices. 

The first trade school proper was established by the initiative of the 
master tailors of Brussels, and was opened to apprentices in 1880. It 
now receives subsidies from the State. The next school was estab- 
lished at Ghent in 1887 by the communal authorities, its object being 
to produce a high class of workmen in the wood and metal trades. 
In 1888 three trade schools were opened, viz, a printing school in 
Brussels, a tailoring school in Liege, and a fishing school in Ostend. 
From this beginning there was a gradual increase until, when the Goy- 
ernment report of 1897 was issued, there were 12 trade schools besides 
the apprenticeship shops of the industrial school of Tournay. In1901 
the number had increased to 36. The 12 schools reported in 1897 are 
the only ones for which there is information at hand, and what is said 
in succeeding paragraphs is based upon this somewhat limited mate- 
rial. The consideration given them is justified, however, because of 
their rapidly increasing importance. 

These schools owed their origin to the pressing need of skilled, all- 
round workmen in many of the trades. The tendency in the private 
establishments was too much toward specialization to allow workmen 
the opportunity of learning more than certain branches of particular 
trades, and, moreover, it involved a loss of wages when a workman 
was transferred, voluntarily or involuntarily, from one branch where 
he had gained efficiency to another in which he was deficient, or of 
which he was totally ignorant. It was much the same as learning a 
new trade. The remedy proposed was the apprenticeship in trade 
schools, where the apprentice would become familiar with all branches 
of his trade in order to prepare himself to pass readily from one class 
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ot work to another. Most of the schools have been created through 
private effort. Sometimes the initiative has been taken by individ- 
uals, sometimes by trade unions, and again by employers’ associations. 
Occasionally the initiative has been taken by an individual with the 
cooperation of a trade union, or by a trade union with the cooperation 
of an employers’ association. 

These schools do not undertake to teach such a diversity of subjects 
as do the industrial schools. Trade schools are sometimes founded 
for the purpose of teaching the theory and art of a single trade, as, 
for instance, the tailoring schools. Others have a more extended 
programme and teach several trades, as‘in the Nicaise school at Ghent. 
In some schools there is no general course of study aside from the 
theories pertaining to trades and the drawing applicable to them, 
while in others there is a well-defined general course, including such 
subjects as arithmetic, algebra, geometry, French, Flemish, geog- 
raphy, and mechanics. In each school the theory of the trade receives 
proper attention. This sometimes consists of an explanation of what 
is to be done during the session, what material is necessary, what 
process is to be used, why one process rather than another should 
be used, etc. In other schools the theory is carried much farther 
and includes study of the source, production, supply, preservation, 
and market value of materials and tools, and historical changes in 
fashions, ete. 

With regard to the hours of study or work we find two distinct 
classes of trade schools. In one class the school apprenticeship is 
intended to supplant entirely that of the shops. In such schools the 
apprentices work all day, with intermissions for lessons in theory. 
Notable cases are the tailoring schools at Brussels and Liege, and the 
Nicaise metal and woodworking school at Ghent. In the other class 
of schools the instruction is given at night, either every day or on cer- 
tain days of the week, one school having a Sunday session and two 
night sessions during the week. 

This latter class of schools is generally intended only for appren- 
tices in the trades and should be considered as continuation schools 
rather than trade schools proper. Their aim is to give the apprentice 
a wider knowledge of the theory of the trade than can be gained in 
the shops, to elevate his taste, develop his initiative, etc. In these 
schools practical work is also done, which fact distinguishes them from 
industrial schools. The evening (or continuation) trade schools are 
open from 6} to 12 hours per week and the regular trade schools are 
open from 48 to 63 hours per week. 

The fishing schools form a class by themselves. No complete appren- 
ticeship could be served in these schools, but practical work is done in 
the way of repairing sails, nets, boats, etc. These schools bave their 
programme arranged to suit the convenience of the students. Thus, one 
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school is open only in the evening for 12 hours a week, in one instruc- 
tion is given both day and evening for 12 hours a week, and one has 
two regular daily sessions of 3 hours each. In this latter school the 
programme of general studies is more highly developed, the idea being 
to form a superior class of fishermen having a scientitic knowledge of 
the seas, the management of boats and machinery, the use of instru- 
ments, etc. 

The duration of studies varies in the different trade schools. In one 
of the fishing schools it is 2 years; in the printing school of Brussels it 
is 5 years, while in the remaining schools it is 3 and 4 years. 

The price of tuition has been one of the serious questions with the 
trade schools. In most cases if it were placed ata figure in any degree 
commensurate with the cost of installing and maintaining the school 
the class of people for which trade schools are primarily intended 
would be excluded. Hence, every effort is made to avoid a high rate 
of tuition, and the employers’ associations, communes, and individuals 
that have founded trade schools have in most cases preferred to assume 
greater habilities by making the fees very small or requiring nothing 
atall. In the two tailoring schools there is an entrance fee of 50 francs 
($9.65) and a tuition fee of 12 francs ($2.32) per year. In only one 
school, the watchmaking school at Brussels, is the tuition fee to be 
considered high, that is 250 franes ($48.25) a year. 

On account of the greater expense of installation and operation the 
trade schools are more highly subsidized than are the industrial schools. 
Their subsidy amounts to two-fifths of the expenditures after deduct- 
ing the amount received in the way of tuition fees, and not including 
the rent of buildings. Subsidies are in most cases allowed by the 
commune and province in which the school is situated. Only 11 of 
the trade schools had been in operation long enough to receive sub- 
sidies before the Government report for the period ending with 1896 
was issued. During that year the State subsidy amounted to 28,470 
francs ($5,495). The communes subsidized 8 schools to the amount of 
26,991 franes ($5,209), and 10 schools received provincial subsidies 
amounting to 9,600 franes ($1,853). The 11 schools above mentioned 
had other receipts amounting to 26,932 francs ($5,198). 

This class of schools has been considered at some length because of 
its increasing importance. While there were but 12 trade schools in 
1896, the number had increased to 36 in 1901. The number of stu- 
dents (including those in the apprenticeship shops of the industrial 
school of Tournay) was 833 in 1896, while in 1901 it was 2,819. This 
shows a gain during the 6-year period of 191.7 per cent in the num- 
ber of schools and 238.4 per cent in the attendance. From this show- 
ing we may safely infer that the trade school is gaining favor in Bel- 
gium. 

Following is a list of 36 trade schools in Belgium in 1901, arranged 
by trades and localities: Barbers’, Antwerp, Brussels; bookbinding 
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and gilding, Brussels; carpentry and joining, Nivelles; firearms mak- 
ing, Liege, Wandre; fishing, Blankenberghe, Nieuport, Ostend (2); 
jewelry work and chasing, Antwerp, Brussels; metal and wood work- 
ing, Ghent, Louvain; painting (house), ete., Brussels, Ghent, Liege; 
plumbing, Brussels; printing, Brussels; tailoring, Brussels, Liege; 
trade drawing, Anthisnes, Brée, Mierelbeke; upholstering, draping, 
ete., Brussels, Ghent; watchmaking, fine mechanical work, and elee- 
tricity, Brussels; weaving, spinning, dyeing, and finishing, Courtrai, 
Renaix; wood and marble work, Ath; trade not specified, Ghent, 
Liege, Manage, Namur, Oostacker, Josse-Ten-Noode. 

The school of carpentry and joining at Nivelles, one fishing school 
at Ostend, the metal and wood working school and the painters’ 
school at Ghent, and the schools for weaving, spinning, etc., at Cour- 
trai and Renaix are communal schools. The ownership of 7 schools 
is not reported. The remaining 23 schools reported in 1901 are pri- 
vate institutions. 

The following table derived from the report of 1897 shows for each 
of the 12 schools then in existence the year when the school was estab- 
lished, the receipts for the year, the duration of studies, and the num- 
ber of teachers, students, and graduates during 1895-96: 


STATISTICS OF TRADE SCHOOLS FOR MALES, 1895-96. 


| Subsidies granted | 


Tear in 1895-96 by | ipenethi ume |e eee 

eo the— | Other; Total ae een herer uates 

School. li re- re- Aes dur- 

ish- = lceipts. |ceipts course | teach-| stu- are 

ed. State Proy-| Com-|©©1P- “i (years).| ers. | dents, oe 

| ““-linee. fmune Veet 

{ =| 2 
Trade school of fishing, Blank- | 

ENIDCISNG So oaeee sce eneset ees = 1890 | $155 | $96 | $96 $17 | $364 3 5 90 2 
Trade school of art applied to 

chasing and jewelry working, 

TES HUGO Sy 2 inane coomecie arene 1894 | 270 39 | 289 158 756 4 3 Gamiieen eae 
National school of watechmak- 

ing, fine mechanical work, 

and electricity, Brussels ..-.-. 1890 | 965 | 270} 290 | 1,400 | 2,925 4 5 34 5 
Trade school of tailoring, Brus- 

GAB Coe oS ncn Oe rare cee ee 1880 | 494 | 193] 579 | 1,159 | 2, 425 4 5 27 5 
Trade school of upholstering, 

draping, trimaming, furnish- : zs F 

MAO eCL Oe ISVUSSOIS: Cinco cccn = a0 1894 | 386 U7 116 186 765 3 5 ees 
Trade school of printing, Brus- | ~ail ie Rs 5 

See. sare tc chee eae eee 1888 | 525 | 174 | 376 201 | 1,276 5 7 76 2 
H. Nicaise trade school of metal 

and woodworking, Ghent..... 1887 |1,448 | 482 |3,173 448 | 5,551 3 9 84 11 
Trade school of tailoring, Liege-| 1888 | 386 | 290 | 290 449 | 1,415 3 4 40 9 
Trade school of firearms mak- 

HS MMC GOr eet etme a. 1896 | (a) (a) | (a) (a) (a) (a) (@) ; (@) (4) 
St. Peters trade schoo!, Louvain.| 1889 | 409 |....-.|....-. 614 | 1, 023 (6) 8 152 7 
Trade school of fishing, Nieuport | 1893 | 108 Dir Alaa st Bore 87 272 2 3 LO ics Sie 
Communal trade school of fish- 

TOS OStENGUes- oo. seecie oe ser oe HESS al) VSIO | 150. 479 963 3 6 96 9 
Apprenticeship shops of indus- 5 E 

Tal SchooleMourmayyeen a2. -> 1860 | (¢) (e) | (¢) (¢) (¢) 5 3 | 115 11 

WO talseecrserec ce seme es acalaeweae 5,495 |1, 858 |5, 209 | 5,198 17,755 | Biter: 63 833 61 


aSchool had not been in operation long enough to furnish data. 
b Varies according to trade. 
e Included in industrial school. 
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This class contains a few schools that have been organized for the 
purpose of giving a higher trade or technical education to those who 
expect to hold positions of responsibility in industrial enterprises. 
These schools train their pupils to be foremen, overseers, superin- 
tendents, or other highly skilled salaried officials, such as metallurgists, 
civil engineers, mining engineers, brewing engineers, etc. 

There are 18 superior trade schools now receiving Government sub- 
sidies, but 7 of them are higher cominercial or commercial and consu- 
lar schools, and as such have no place in this report. Of the 6 remain- 
ing schools, 1 was not organized until 1901, which leayes but 5 for 
which information is at hand. Their names and locations are: Pro- 
vincial School of Industry and Mines, Mons; Superior Textile School, 
Verviers; Superior Institute of Brewing, Ghent; Technical School of 
Brewing, Ghent; Superior School of Brewing, La Louviere; School 
of Arts and Trades, Pierard-lez-Virton (established in 1901). The 
first of these is a provincial school, the second a communal school, the 
third, fourth, and fifth are private schools, and the ownership of the 
sixth is not specified. 

The school at Mons is too highly technical in character to be con- 
sidered in this report. The courses have been of four years’ dura- 
tion, but for the higher diplomas five years will be required after 
1902. Graduates receive the diploma of ‘‘engineer” in the following 
specialties: Exploitation of mines, metallurgy, industrial chemistry, 
mechanics, railway construction, building construction, and electricity. 
At the close of the sixty-second year of the school’s existence, in 1901, 
775 such diplomas had been granted. The surviving graduates were 
shown for the greater part to be engaged as follows: Civil engineers, 
mining engineers, directors or owners of industrial establishments, 
directors of works, civil engineers engaged in railroad and other simi- 
lar work, chief engineers in industrial enterprises, engineers in or 
directors and owners of chemical works, metallurgists in steel and iron 
works, electrical engineers, ete. 

Of the four remaining schools, the textile school at Verviers and 
the Superior Institute of Brewing at Ghent are the most important. 
In these two schools the character of the instruction is much superior 
to that required of ordinary workmen, or even of mere foremen, but 
although they confer the degree of engineer, they can hardly be said 
to prepare students for professional careers in the same sense as does 
the school at Mons. They may be regarded as higher trade schools, 
teaching as they do the theory and manipulations required in the par- 
ticular industries of brewing and textiles. The brewing school more 
especially belongs to the class of schools with which this report is con- 
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cerned, for, although its complete programme of studies is arranged 
with a view of preparing students for salaried positions, or as man- 
agers, manufacturers, etc., in the brewing and distilling industries, it 
also allows students to prepare for the inferior positions in these 
industries, and even has a free course for ordinary foremen and 
employees. 

The first five superior schools previously named receive State sub- 
sidies. The school of industry and mines, the textile school, and the 
institute of brewing at Ghent also receive subsidies from the province 
and from the commune. 

The following table shows the number of teachers, the number of 
students, and the number of graduates for each school! for the school 
years 1884-85 to 1895-96: 


TEACHERS, STUDENTS, AND GRADUATES OF SUPERIOR TRADE. AND TECHNICAL 
SCHOOLS, 1884-85 TO 1895-96. 


School of Industry] . « noeei}, Superior Institute Technical School | Superior School 
and Mines, Se perigee of Brewing, | of Brewing, of Brewing, La 
“i Mons. Coa | Ghent. Ghent. Louviere. 
Year. ) | i ._) 
T’ch-| Stu- \@rad-| T’ch-| Stu- |Grad-|T’ch-| Stu- |Grad-|T’ch-| Stu- iGraad- T’ch-| Stu- |Grad- 
ers. [dents uates.! ers. dents. uates.| ers, |dents.uates.| ers. dents uates. ers. |dents./uates, 
| = | | 
| 
TSEC oe 50 ee © ea Ce ee ear Patel opine Ol 52 52edle eee ee 
1885-86 mis) ees cl gue cy aaa SRR EY RSS baie Se RERAE eer Rees oad ete ee 
on POSE SETS ee ae Reece eee Medians! mene mets Cela a awit 
ee ee ee oe ae eee Dale ton ae ete BER 3 eee 
TENE SES aa at (ae ea ale ae BRET COUT CR ONE = ms Cee Me Ne ee I eee een ee ene 
1889-90. 15 2 eae Jockos ace | Dal ieee fpsrece bec ote rebel ne ct ea fener 
1890-91. on} 204-9 IS pce od Bee ee ee Pe DOM LO ie in ow, irae ete cine dari ee Seca ces 
1891-92. foe 145%) ~ 18"), 2-2 fan tee eee } JL} G61) 10)......)...... ees) ey name has ll eae 
1892-93. 5 ne as el ee eee fo Be Se UG a Secs eee SiS eae ec siees eee ac 
1893-94. 16 | 183 (A aaa ectocé foes i RG 77S Eis 0 ARR eee B 2cave are pacer cy) ae ee 
1894-95 . 17 | 193 28 8 1A eee Peet lets Rie A roche Me Cet. eraee ci aaer a eee aes le ae ot 
1895-96. Hy 215 20 9 ol Oe sa it 412 ol 6 6 17 6 
| 


SAINT LUKE TRADE SCHOOLS. 


The group known as ‘‘Saint Luke” schools forms an interesting 
special class of institutions for the trade education of boys. In 1862 
a modest course of drawing was opened at Ghent under the auspices 
‘of the Society of Saint Vincent de Paul. This institution was enlarged 
by the addition of other courses relating chiefly to the building and 
furniture trades, and the group of courses was given the name Saint 
Luke School {Hole Saint-Luc). Its direction was intrusted to the 
brothers of the Christian schools. The attendance at the school grew 
steadily, and at the time of the last report a trade education was being 
given to more than 600 students. 

The success of the Ghent school led to the creation of similar schools 
in other cities, and wherever established they have proved successful 
and the Government has granted financial and moral aid. The pur- 
pose of these schools is stated to be ‘“‘to aid young men, and in par- 
ticular the sons of artisans, to acquire the theoretical and practical 
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knowledge necessary for them to gain honorable positions in the vari- 
ous trades connected with the building industry and decoration, as 
architecture, public works, contracting, carpentry, joinery, cabinet- 
making, wood and stone carving, wrought iron and locksmith work- 
ing, painting of all kinds, embroidering, engraving, jewelry making,” 
etc. In carrying out this purpose great emphasis is laid upon the 
application of art to industry. The ideal is to form workmen taking 
a pride in and loving their trades and capable of producing the beautiful 
workmanship that finds expression in the old city hails, guild houses, 
cathedrals, etc., of the Flemish cities. 

The rapid progress of the Saint Luke schools, though due in part 
to the devotion of their organizersand managers, is also ascribed largely 
to the rational and practical methods of instruction which are at all 
times closely observed. In accordance with the special method fol- 
lowed in the schools, the care of developing the merely manual dexterity 
of the young workman is in most cases left to his employer, but 
the school assumes the task of perfecting his trade education by 
teaching him drawing, supplemented by special theoretical courses. 
The whole endeavor is to develop an esthetic taste and creative faculty 
in the pupil. To facilitate the realization of this programme, the 
instruction includes not only general class exercises, useful for all the 
students, but each student receives separate attention and instruction 
according to his aptitude, talents, and degree of advancement. The 
student begins by learning to draw the simplest things from the usual 
models. From simple drawing he is led gradually to the higher 
grades of work,-in which the instruction is augmented by other auxil- 
lary courses. The student then advances into the special form of 
art which is applicable to his trade. Here the architect, mason, 
wrought-iron worker, or carpenter applies himself to the interpreta- 
tion, the analysis, and later to the composition of designs applicable to 
his work, and always after the purest art models. Here the decorator, 
the upholsterer, and the furniture maker study all that pertains to the 
art of decoration and furnishing. In the same manner the binder, the 
jeweler, the goldsmith, and the metal chaser absorb ideas which are 
valuable to them by studying in a practical manner the difficulties of 
execution which exist in their trades. The faculty of originating 
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themes and applying them in decoration is developed during the later 
years of study. 

At present there are five Saint Luke schools. The one at Ghent 
dates from 1862, since which year there have been created one at Liege, 
in 1880; one at Schaerbeek (Brussels), in 1884; one at Tournay, in 1878; 
and one at Molanbeck, in 1900. The principal facts for the first four 
schools will be mentioned briefly, a description of the individual 
schools being presented in another place. 
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The duration of studies, including the full course in drawing and 
composition, is generally seven years. The school at Liege, however, 
has a preparatory course of two years in addition to Rs regula 
courses, making the complete duration of study nine years. The 
school term opens October 1 in all schools and closes at various dates 
from July 31 to August 10. Each school has an evening session of 
two hours. Three sohools have Sunday sessions which are intended 
for students who can not attend the evening courses. These Sunday 
sessions are of two and one-fourth, two and one-half, and two and 
three-fourths hours’ duration, according to the school in which they 
are given. In the Liege school there is, for another class of students, 
a regular day session of two and one- half hours’ duration in addition 
to ae Sunday and evening sessions. 

While these institutions are called trade schools, at least three of 
them are more properly schools of art applied to industry. These are 
the Ghent, the Liege, and the Schaerbeek schools. They have no 
hice of their own, but in connection with them there are a num- 
ber of shops owned or directed by graduates of the school in which 
students learn the manual operations. The Tournay school, however, 
has a different organization. In that school a number of workshops 
have been established in which the students serve an apprenticeship, 
working seven and three-fourths to nine and one-fourth hours per day 
according to season. This arrangement is exactly similar to that 
obtaining in some of the regular trade schools, such as the tailoring 
schools. 

No tuition fee is charged, but in some schools the student is charged 
a small entrance fee or is required to help share the expenses for light- 
ing, fuel, material, etc. These schools received subsidies from the 
state in 1895- 96 to the amount of 20,120 francs ($3,883). One school 
(Ghent) received a provincial cioaidy of 1,500 francs ($289). The 
various other receipts amounted to 37,199 francs ($7,180) for the pOuE 
schools, bringing the total of the receipts up to 58,819 francs ($11,352). 

The following table shows for each of the four eclinots the year ah 
the school was created, the total receipts for 1895-96, the duration of 
studies, and the number of teachers and students: 


RECEIPTS, TEACHERS, AND STUDENTS, SAINT LUKE TRADE SCHOOLS, 1895-96. 


é: Subsidies granted * 
Year | in 1895-96 by the—| Other Total Length | Number | Number 


Locality. estab- . . of course of of 
; F aT aa COLD Ue PeCelpine z : erndenita: 
lished. Cito Bromine: (years). | teachers. | students. 
Geb eer elelecinse == 1862 $1, 274 $289 $1, 832 $2, 895 mu 10 620 
Lieseo: ee as 1880 MBO tid amie tee 1,216 U, 737 a7 5 280 
Schaerbeek ........ 1884 PE S35 5 ees sevens 8,273 4, 608 ii 15 450 
HROTNG ON ie one a aonener 1878 OOal sere cutee 1, 359 2,112 7 9 194 
Rota e eee alee esc 5: 3, 883 289 Peieunl 20 862 |Ic,acn ce. 39 1, 544 


aInclading preparatory course, 9 years. 


925 (—02 38 
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The total number of students attending these schools in 1895-96 was 
1,544. During the same year 39 teachers were employed. On Decem- 
ber 1, 1901, the five schools then in operation employed 58 teachers 
and the attendanee had increased to 1,817. 


APPRENTICESHIP SHOPS FOR MALES. 


This class contains a number of institutions the purpose of which is 
to allow boys:to serve a regular apprenticeship under better condi- 
tions than obtain in the private workshops. The existence of special 
workshops for training apprentices is one of the characteristic fea- 
tures of the system of trade education in Belgium. There are appren- 
ticeship shops for teaching various trades attached to the trade schools 
proper and to one industrial school (Tournay), but such shops form 
part of the school organization and can not be identified with the class 
under discussion. This class relates entirely to two specifie indus- 
tries, hence we have two subdivisions, viz: Apprenticeship shops for 
stonecutting and apprenticeship shops for weaving. The apprentice- 
ship shops for weaving were the first to make their appearance, their 
origin being due principally to special causes which are fully explained 
in the general description of these shops. The apprenticeship shops 
for stonecutting are due to special needs, but of a wholly different 
nature from those primarily governing the establishment of the weav- 
ing shops. 

Apprenticeship shops, like the various classes of schools, are placed 
under the direction of administrative commissions, in which the State, 
province, and commune usually have equal representation. These 
shops are much like trade schools, but nearly all the general studies 
carried in trade schools are lacking, and much less time is devoted to 
theory. They can be more readily considered by treating each of the 
subdivisions separately. 


APPRENTICESHIP SHOPS FOR STONECUTTING. 


The first shop for stonecutting was established by the commune of 
Ecaussines-d’Enghien in 1873, on the solicitation of certain master 
quarrymen. The object was to furnish good workmen, the supply of 
whom was becoming scarce. A workshop was organized on property 
belonging to the commune several miles from the quarries, from which’ 
fact considerable inconvenience resulted. This institution had a more 
or less precarious existence, and was superseded in 1890 by a different 
organization, in accordance with which a system of shops was estab- 
lished at private quarries, all shops in the commune, however, remain- 
ing under the same administrative commission. Since that date there 
has been a steady growth in the number of shops. When the report 
of 1897 was issued there were 11 shops in this commune. The cos¢ 
was inconsiderable, the total budget for 1896 being 12,725 francs 
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($2,456), of which sum the State paid 5,110 francs ($986), the provinee 
2,000 franes ($386), and the commune 1,500 francs ($290), while sums 
aggregating 4,115 franes (8794) were received from the master quar- 
rymen and from other sources. 

Other communes, in which stone quarrying and cutting operations 
are carried on, have established apprenticeship shops since 1896. In 
1901 there were 22 such shops in Belgium, located at Aywaille, Ecaus- 
sines-d’Enghien, Ecaussines-Lalaing, and Sprimont, Fourteen of 
these shops are located in the two Ecaussines, and, as they are under 
one supervision and constitute the only apprenticeship shops for stone- 
cutting for which there is any information, they have been treated as 
& single institution and are fully described in connection with the 
separate schools. 


APPRENTICESHIP SHOPS FOR WEAVING. 


The creation of apprenticeship shops for weaving is intimately 
related to the transformation which the textile industries in general, 
and the linen industry in particular, underwent at the close of the 
eighteenth and the beginning of the nineteenth centuries. At that 
pericd the linen industry of Flanders was entirely carried on by arti- 
sans working in their own homes with hand tools, and was in a most 
prosperous condition. With the introduction of machinery the whole 
condition of the trade underwent a virtual revolution. The peasants 
and workmen of Belgium were unable immediately to adjust them- 
selves to the changed conditions, and a serious crisis resulted and 
suffering was widespread. To render assistance to the people the com- 
munal council of Ghent founded, in 1817, a workshop for the prepara- 
tion and manufacture of linen, the manufacture of woolen goods, and 
the carrying on of lace making, embroidery, dressmaking, shoemak- 
ing, and joinery. The sole idea of this undertaking was a charitable 
one—that of giving work to the unemployed. It was destined, how- 
ever, a3 will be seen, to be the initial move in the creation of estab- 
lishments having as their essential purpose the training of skilled 
workmen. 

The example of Ghent was not followed until 1832, when the next 
shop was opened by the commune of Petegemlez-Audenarde. The 
depression in the linen industry becoming more and more intense, the 
central Government, on the request of the National Association for the 
Advancement of the Old Linen Industry, appointed a commission to 
investigate the causes of the depression and suggest what measures 
should be taken to improve existing conditions. Upon the recom- 
mendation of this commission, the Government appointed special in- 
dustrial committees to act in conjunction with the local authorities for 
the improvement of the industry. Among the specific ways in which 
they were directed to take action was the creation of schools of trade 
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apprenticeship at the expense of the public authorities. t the same 
time the administration established, as an experiment, several shops 
in which the new methods of weaving and the improvements intro- 
duced in the industry were taught in a practical manner. ‘he com- 
munes of Ghent and Petegemlez-Audenarde, as has been seen, already 
possessed shops which were being utilized for this purpose. These 
were merely local enterprises. In 1841, however, the provinces and 
the State began the policy of granting subsidies in aid of such work. 
A year or two later the State authorities took advantage of the law of 
September 23, 1542, on primary education, to devote a part of the 
appropriation made for public education to the extension of a system 
of schools established under the name of ‘‘charity and apprenticeship 
workshops” (ateliers de charité e& @apprentissage), and the local gov- 
ernments and manufacturers were urged to create such shops by the 
promise of subsidies. 

These shops, which more and more became pure apprenticeship 
workshops, were definitely organized by the royal order of January 
26, 1847. In 1849 a special system of inspection was organized. 
Article 1 of the order of 1847 thus defines the purpose of these shops: 
‘Independently of the factory schools or apprenticeship workshops 
organized in connection with the primary schools in virtue of article 
25 of the law of September 23, 1842, there will be established, for the 
benefit of young persons of more advanced age and adults, apprentice- 
ship or improvement workshops having for their function the training 
of good workmen. * * * In these model shops instruction will 
be given, according to local needs and circumstances, in the making 
of established products or new textiles, and particularly in the opera- 
tion of looms which can be run by individual workmen using inex- 
pensive tools.” 

In 1860 an investigation of these shops was made, and the benefits 
resulting from them were found to be such that public opinion was 
almost unanimous that they, though created for a special purpose, 
should be made permanent institutions, as effective means for the trade 
training of the people. ; 

Regarding the results accomplished by these shops, the report on 
technical education made in 1884 says: ‘‘The reports presented on a 
number of occasions by the Government to the legislature show that 
the result of the apprenticeship workshops has been the improvement 
of linen spinning and weaving, the replacing of work in linen in part 
by other branches of textile work; * * * ina word, the shops 
have contributed greatly to the introduction of new industries and 
improved methods. They have also improved the conditions of labor 
in advancing the training of apprentices, and have assisted in raising 
the rate of wages and in the development of a spirit of enterprise.” 
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At the end of the apprenticeship year 1895 a total of 26,655 workmen 
had been educated in these shops. | 
The number of shops at present is not nearly so large as in former 
years. Statistics showing the situation at the end of each of the 
periods for which the Government reports were issued are of inter- 
est. In 1879 there were 59 shops. During the period 1879 to 1884, 
14 shops were closed, as it was found that results in them were not 
sufficient to warrant their maintenance. Thus there remained in 1884 
45 shops, in which 919 apprentices were being trained. "The last report 
on industrial education, covering the period 1885 to 1896, inclusive, 
shows that during the period a considerable number of the shops 
eXisting in 1884 were closed, while additional ones were created in 
other places, there remaining at the end of the period 42 shops in 
peration. Tinally, the Revue du Travail shows a net reduction of 3 
in the number of shops during 1897, of 2 in 1898, and 1 in 1901, which 
left in the latter year but 36 shops, in which 702 apprentices were 
being trained. Some of these shops are really weaving schools. In 
fact, these institutions have outlived their former purpose of training 
ordinary workmen in the use of new machinery, the manufacture of 
new textiles, etc., and at present the tendency is toward an improve- 
ment in the character of the remaining shops and their gradual evolu-. 
tion into trade schools by devoting more time than formerly to theory 
and adding instruction in drawing, mechanics, etc. In regard to this 
tendency, the inspector of apprenticeship shops of East Flanders 
makes the following statement concerning changes introduced in the 
organization of the shops of that province during the period 1885 
to 1896: 
In order to maintain these establishments on a level with the stand- 
ard of manufactures, the minister has expressed by circular of Febru- 
-ary 10, 1890, the desire that the more important shops be transformed 
into trade schools for weaving, having a simple and practical organi- 
zation. The communal authorities of Calcken and Waesmunster have 
acted in accord with the inspector to carry out this wish. To trade 
instruction in the theory and practice of weaving have been added 
courses in drawing and mechanics, which are attended not only by the 
pupils proper but other persons of the locality. * * * Asaresult, 
from 1885 to 1896 2 shops, Waesmunster and Calcken, have been 
transformed into trade schools for weaving; 4 shops, Baelegem,“ 
Olsene, Ruyen, and Synghem, have been transferred to larger build- 
ings; 8 shops, Calcken, Waesmunster, and Cruyshautem, have been 
enlarged by the annexation of another room, and a trade school for 
weaving has been created. With improved appliances the schools are 
able to turn out well-prepared workmen, and employers, satisfied that 
good work is performed therein, are willing to trust their raw materials 
to the shops. These institutions continue to render great service to the 


@ Suppressed since the report was issued. 
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working class. In effect, the young men learn the trade while earn- 
ing a proper wage; they perfect themselves in the manufacture of all 
the different kinds of textiles, and are thus able afterwards to secure 
remunerative work. 


The foregoing statements relative to the situation in East Flanders 
apply with equal force to West Flanders, in which province the same 
tendency in regard to transforming apprenticeship shops into weaving 
schools is noticed. To what extent the change has actually been made 
may be seen in the following list of the location of the 37 shops and 
schools in existence in 1900, furnished by the ministry of industry 
and labor: 


APPRENTICESHIP SHOPS AND TRADE SCHOOLS FOR WEAVING. 
East Flanders. 
Apprenticeship shops: Cruyshautem, Eenaeme, Olsene, Oordeghem, Ruyen, Sinay, 
and Synghem; total, 7. 
Trade schools: Calcken, Oostacker (Meulestede), and Waesmunster; total, 3. 


West Flanders. 


Apprenticeship shops: Aerseele, Aertrycke (2), Ardoye, Deerlyk, Lendelide, 
Lichtervelde, Meulebeke, Oostnieuwkerke, Paschendaele, Pitthem, Ruddervoorde, 
Ruysselede (2), Thielt, Waereghem (2), Westroosebeke, and Wyngene; total, 19. 

Trade schools: Coolscamp, Denterghem, Moorslede, Oost-Roosebeke, Rumbeke, 
Staeden, Thourout, Wacken; total, 8. 

Because of the manner in which the information is presented in the 
reports of the Belgian Government, the apprenticeship shops and_ 
schools of weaving have been described collectively and at length in 
this place. No description of individual institutions, especially of the 
schools, is possible from the material at hand. The last report places 
them all under the head of ‘‘Apprenticeship shops.” 

A few hours each week are devoted to primary instruction in the 
shops. In the schools the teaching of drawing and mechanics oceupies 
one or two hours a week. Theory is generally taught along with the 
practical work. The total number of workmen prepared during the 
year 1895 was 293. : 

Subsidies received from the State in 18965 amounted to 34,215 franes 
(36,603); those from the provinces to 10,195 franes ($1,968), and those 
from communes to 16,578 francs ($3,200). Other receipts amounted 
to 5,611 franes ($1,083), thus bringing the total receipts up to 66,599 
franes ($12,854). 

The following table presents some of the more important facts in 
relation to each of the 42 shops or schools existing in 1895, the latest 
year for which such information is obtainable: 
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NUMBER, DAILY EARNINGS, AND DEGREE OF EDUCATION OF 
KIND OF ARTICLES MADE IN APPRENTICESHIP SHOPS AND TRADE SCHOOLS FOR 
WEAVING, 1895. 
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NUMBER, DAILY EARNINGS, AND DEGREE OF EDUCATION OF APPRENTICES, AND 
KIND OF ARTICLES MADE IN APPRENTICESHIP SHOPS AND TRADE SCHOOLS FOR 
WEAVING, 1895—Concluded. 
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TRADE COURSES FOR MALES. 


This class comprises a few cases where courses are given in draw- 
ing, theory, and practical exercises relating to various trades. They 
are for the benefit, more particularly, of workingmen engaged in the 
trades, and but one or two sessions a week are held. In 1896 there 
were but three real trade courses, although the report mentions a few 
more in which commercial instruction only is given. A number of 
trade courses have been organized in connection with some of the 
schools since that date. Attendance at the courses in operation in 
1896 was free. A short description of them will be found in another 
place. This class is not very important. 

The following list shows the trade courses for males existing in 1900: 
Basket making, Tamise; industrial drawing, Montegnée; mechanics 
and electricity, Borsbeke; shoemaking, Louvain; shoemaking and tail- 
oring, Antwerp; tanning, Liege; trade drawing, Herve and Waterloo; 
trade painting, Audenarde; weaving, Saint-Nicolas and Zele; weaving 
theoretical course for mill foremen and employees, Rumbeke, general 
apprenticeship, continuation, ete., courses, Namur. 

Of the above-mentioned courses those at Herve, Montegnée, Rum- 
beke, and Waterloo are communal, while the remainder are private 
institutions. 
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Tnere has been an enormous development in the system of trade 
and technical education in Belgium within recent years. In order to 
show the extent of this development the following two tables are 
presented, one relating to the institutions for females and the other 
to those for males. In each table are shown under each class the 
number of institutions, teachers, students, and certificates or diplomas 
delivered during each year of the period 1884-85 to 1901. The data 
for the years 1884-85 to 1895-96 are derived from the Government 
report of 1897, and those for the following years from the Revue 
du Travail, an official publication of the ministry of industry and 
labor. Aside from showing the rapid development of the system 
as a whole by far the most noticeable features are the great increases 
to be observed within the last few years in the number of trade schools 
and housekeeping schools and classes for females, and of industrial and 
trade schools for males. The gradual and almost regular increases in 
attendance in most classes of institutions is another interesting feature. 
These facts have been fully discussed in connection with the general 
description of each class and need no further mention in this place. 


NUMBER OF INSTITUTIONS, TEACHERS, STUDENTS, AND CERTIFICATES OR DIPLOMAS 
DELIVERED, FOR EACH YEAR, 1884-85 TO 1901, IN EACH CLASS OF INSTITUTIONS FOR 
FEMALES. 
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a Not reported, ; 
v For year ending December 31; these data are from the Revue du Trayail. 
c Including trade and housekeeping and housekeeping and trade schools. 
a@Included in trade schools proper. 
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NUMBER OF INSTITUTIONS, TEACHERS, STUDENTS, AND CERTIFICATES OR DIPLOMAS 
DELIVERED, FOR EACH YEAR, 1884-85 TO 1901, IN EACH CLASS OF INSTITUTIONS FOR 


FEMALES—Concluded. 


Housekeeping schools and SAAS: S: 
housekeeping classes. Trade courses, Apprenticeship shops 
Certif- Certif- Certif- 
Yeap icates icates icates 
a oa Teach-| Stu- ne taste Teach-| Stu- a = Teach-| Stu- oe 
tons oe dents mas | tions ers. |dents mas | tions.| °2S: |aents mas 
deliy- deliy- deliy- 
ered. ered ered 
1884-85.......- 2 a) 90. (OP ege secplletencaclsbeacos| tacases M3 2] 54 Be eon 
5 2 a) 90. B)) a ayer ta te ate teal eenfearcee oi fia mre etl 1 2 | 52 | sears 
4 @) 185 a) 2 9 OF Weeceeone 1 2 Baers 
9 a) 540 @) Z 10 90 3 4 2h DOs Arse = cage 
i) (@) | Sues te * 10 90 8 il, 2 620 eae 
35 fa) 1, 899 a 2 11 103 19. cS 24 BAN 2.8 aee 
89 (a) 4,877 a 2 ily 91 10 1) 2 Doh scams 
134] (a) 16,56 | (a 3 15} 13 18 1| Oi TS ge ee 
158) (a) | 7,803 |) (a 3 17 | 145 14 ile 2 "al ee 
181 a) 8, 273 (a 3 20 181 17 2 | tr tae Seen 
212 | (a) | 9538] (a 3 25 | 185 17 2 | it 198 cece 
225 | (a) | 9,589 a 3 14 156 17 Qu | CESS cleo 
239 | 506 | 9,368 | (a) 3 19! 114 20 2 | 5] 142 43 
245 534 | 9, 041 434 3 18 124 16 2 6| 122 32 
269 624 | 9,505 517 3 22 21 20 4 | 16) 217 3 
278 625 | 9, 778 630 3 19. 142 16 4 | 14) 208 31 
ale 636 | 9,791 823 3 23 132 18 4 | TDK O16 oy 


a Not reported. 


bv For year ending December 31; these data are from the Reyue de Trayail. 


NUMBER OF INSTITUTIONS, TEACHERS, STUDENTS, AND CERTIFICATES OR DIPLOMAS 
DELIVERED FOR EACH YEAR, 1884-85 TO 1901, IN EACH CLASS OF INSTITUTIONS FOR 


MALES. 

Industrial schools. Trade schools. | scat piece” 

Certif- Certif- | Certif- 

Year. Al icates : icates icates 
Insti- lreach-| stu- | Fb | Insti: breach} gtu- | OF4b | Insti lpeach-| stu. | nat 

ue ers. |dents,| Plo Ls ers, |dents,| Plo bus rs, |dents,| PO 

tions. 7 *-| mas | tions Ss Ss) mas |tiong,) ©: | CoM Ss) ies 

deliv- deliv- deliv- 

ered. ered. ered 
1884-85........ 832 828") 9.171 296 ik 3 83 10 2 29 210 45 
1885-86........ 32 829 | 9,478 368 vy) 3 87 18 2 29 195 52 
1886-87 33 829 10, 160 859 2 7 90 i = 31 205 bi 
1887-88........ 8e 334 |10, 330: 414 3 te 150 10 2 31 209 36 
1888-89........ 34 862 |11, 284 475, 5 18 315 13 3 39. 308 60 
1889-90........ 36 887 }11, 039: 509. 2) 34 483 28 3 40. 802 45 
NSQO=ON aaa sic Sie 36 888 |12, 407 557 9. 45 6138, 82: 3 42 366 76 
4 o}8 E30) pee 36 408 |12, 913 631 9 52 veal 56: 3 42 431 83 
1802-08 cuccces 36. 425 |12, 850 659 9 53 696 50 3 43 463 85 
1893-94. . ae 388 439. |12, 817 712 10 54 661 46. 3 43 485 | 81 
1894-95... 38 448 |12, 223 728 11 56 750 54 4 52 494 107 
1895-96... 40) 466 18, 015 684 12 63 833 61 64 66, 555 | 125 
45, 481 |13, 006 887 18 109 | 1,351 37 6 7 611 | 144 
57 622; |17, 120 971 22 120 | 1,396 68 We 85. 686 146 
60 679. |17, 9382 | 1,177 24 188 | 1,580 72 9 131 783 183 
65 741 118, 868 | 1, 284 3 187 | 2,075 114 iH 167 974 233 
70 817 [20,733 | 1,382 35 247 | 2,819 146 18 223 | 1,048 297 


a Not reported, 
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NUMBER OF ENSTITUTIONS, TEACHERS, STUDENTS, AND CERTIFICATES OR DIPLOMAS 
DELIVERED FOR EACH YEAR, 1854-85 TO 1901, EN EACH CLASS OF INSTITUTIONS FOR 
MALES—Coneluded. 


Apprentieeship shops for— 
Stone cutting. Weaving. 
Year. | Certifi- | Certifi- 
itu- | cates or ore cates or 
pep Teachers.! Students. diplomas te \Peachers. Students, diplomas 
2 deliy- = deliy- 
ered. | ered. 
LS ES See Sees! See ees eee rec 45 45 | 865 431 
Bee ee se Pe Seat ne Re Sy wacicbosneececne 45 45 | 874 370 
Leds Sous ae: See AE) Soe ees eeegeees Ore ree 45 45 | 890 | 358 
ee eee eB cn A NT Re safc lina wanche neweescck 43 43 | 984 323 
DIOS ANG ee Re ed SSE ees ne eee ee cee 41 41 | 852 | 286 
Las Eee cee Se es ee ee eee eens 40) 40 | $06 | 315 
eee eee leh eh 9 fe Rs cle 4) 41 | 933 | 312 
Pot eerie | GE tf lUOUG R= NOG. ae 41 4} | 929 305 
1892-83 8 41 41 | 922 | 288 
1893-94 26 42 42 | $93 294 
1894-95 20 42 42 | 835 302 
HBOS 296 = Aco ccc cms 26 42 42 | 760 | 283 
ZUR Ae eee eee 47 389 52 862 a 
eee nen Rasa cs oe 37 53 | 696 155 
A ee 16 37 78 | 620 105 
OWNS he oo oc eed 23 37 79 | 567 | 106 
Sen ee ge a ee 37 36 wo 702 | 33 
Saint Luke Trade Schools. Trade courses. 
:: Certifi- | | Certifi- 
Pear. . cates or . cates or 
cola Teachers.| Students. |diplomas Laie Teachers. Students.| diplomas 
delivy- a deliv- 
ered. ered 
2 8 DEORE deere aie at al OO |eaacoeee as 
2 8 DAG Ys sows oie are I af 30 5 
2 9 DOD me create ase of 1 (GA Neat, ey 
4 30 i eee ore 1 1 ELp cere lee 
4 32 215,24 le ee ee 1 1 BU, heen eae 
4 32 g (Gi 7p eee Se 1 1 SO eae 
4 38 GD | ee ene 1 1 CD se cee Oe oak 
4 39 See 1S nok aes 1 1 30) Face tare 
4 2 DESY oleae ores eee 1 iY lM fie at eae 
4 3 MEO Wane atarare oe 2 3 Hel EAS AR AS Se 
4 3 AUB a rare he rercic 2 3 GO ac eee 
4 3 Bd a raerarnc 2 3 DD Ul paeeceteapee taint 
4 42 BOL Wacom ese ae 4 13 220 6 
4 47 ROOT thee cpsteraeisle 5 22 DSi iy ere nets 
5 50 RGAE le eecoee 10 as A Nas tere aya 
5 52 1, 766 26 13 40 505 20 
5 58 1, 817 fh 15 52 647 20 


a Not reported. 


bFor year ending December 31; these data are from the Revue du Trayail. 


The following table, compiled from data contained in the report for 
1897, shows for the school year 1895-96 the total receipts of each class 
of institutions considered in this report, together with the amount 
contributed by the State, the provinces, and the communes. It will 
be seen that the total receipts amounted to 1,567,319 francs ($302,493), 
of which 1,204,567 francs ($232,482), or 76.9 per cent, were received in 
subsidies. Of the subsidies received, the State contributed 543,460 
franes ($104,888), the provinces 194,358 francs ($37,511), and the com- 
munes 466,749 francs ($90,083). Other receipts, consisting of tuition 
and entrance fees, gifts from individuals, etc., amounted to 362,752 
franes ($70,011). 
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SUBSIDIES GRANTED BY THE STATE, PROVINCES, AND COMMUNES, AND TOTAL RECEIPTS 
FOR EACH CLASS OF INSTITUTIONS, 1895-96. 


Subsidies granted by— 
Classes of institutions peo einen Tout 
anata 7 ig Stat Proy- Com- |subsidies.} receipts. | receipts. 
OUELLE inces. munes. | 
— ae oe } 
For girls: 
nad eS CnOOlsraccac ences eee eee $18, 008 $3,563 | $19,266 | $40,837 | $25, 647 $66, 484 
Housekeeping schools and classes... 17, 783 5, 082 11, 388 i4, 214 48, 417 
NAO C\COULSCS Ye eas) a neieecisa ee eee 1,351 135 3, 460 3 4, 981 
A PLeNeGEGhIP SHOPS! e-jac.c oes e snes 194 130 | 92 | 1, 720 2,186 
For boys: | 

Industrial schools (¢)....-......----- 48,362 | 28,990 46, 830 | 7,808 | 126,990 
eis COC OOIS: ce ence ete Saiciael een eae 5, 495, 1, 853 | 5, 209 5, 198 17, 755 
Superior special trade schools (0) .... 2, 089 145 193 6, 333 8, 760 
Saint Luke trade schools..:.....-... 3, 883 | Oe Bene caae | qa 11, 352 

Apprenticeship shops for sione cut- | | | | 
ting ae 986 386 | 290 794 2, 456 
Apprenticeship shops for weaving... 6, 603 | 1, 968 | 3, 200 | 1, 083 12, 854 
EOTAVCLETCOWLSES oe cise cc yal erceieveloins oiele | 134 19 155 Io eee scas- 308 
NG LOE cewnia Fe secs ee wee eee 104,888 | 37,511 | 90, 083 | 70, O11 302, 493 

| | 


aIneluding Superior Schoo! of Textiles, Verviers. 
b Superior Textile School, Verviers, included in industriai schools. 

Other institutions mentioned in the latest Belgian report as having 
received subsidies, but which are not considered in this report, are the 
language and commercial courses, the Superior Institute of Commerce, 
at Antwerp, and the Provincial School of Industry and Mines, at 
Mons. Their total cost was 211,043 francs ($40,731), of which sum 
the State granted 68,211 francs ($13,165), the provinces 35,512 frances 
($6,854), and the communes 33,828 franes ($6,528), leaving 73,492 
franes ($14,184) to be made up in fees, gifts, ete. Besides the amount 
of subsidies mentioned above, the general Government spent 66,857 
francs ($12,903) for the purchase of books, etc., and for inspection, 
bringing the total expense to the State up to 678,528 frances ($130,956). 


INDIVIDUAL SCHOOLS. 


In the preceding pages each of the various classes of institutions 
has been considered. In the following pages individual institutions 
will be described under the name of the class to which they belong. 
The order followed is the same as in the classification heretofore used. 


TRADE SCHOOLS FOR FEMALES.. 


According to the Belgian classification, these schools are considered 
under three heads, namely, trade schools proper, trade and house- 
keeping schools, and housekeeping and trade schools. Each of these 
subdivisions has already been described. 


TRADE SCHOOLS PROPER. 
TRADE SCHOOL FOR GIRLS, ANTWERP. 


The Antwerp trade school for girls was created in 1874 by private 
effort. In 1876, however, it was recognized by the commune as per- 
forming an important social work, and accordingly was placed on the 
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list of institutions receiving aid from the city. In 1880 it was recog- 
nized by the State and given a share in the general appropriation for 
trade and technical education. 

The purpose of this school, which is now a communal institution, is 
to prepare girls for entering the different trades open to women, with- 
out the necessity on their part of serving an apprenticeship in the 
shops. The city has erected a new building for the accommodation 
of the school. The corps of teachers in 1896 numbered 23. Pupils 
are admitted to the school and into the shops from 12 years of age 
upward. They must know how to read and write and perform simple 
arithmetical operations. : 

There is a general course of instruction, which must be taken by 
ali the pupils. It relates to such subjects as the French and Flemish 
languages, arithmetic, the elements of natural history, physics, chem- 
istry, hygiene, domestic economy, drawing, geometry, singing, gym- 
nastics, etc. The special or trade instruction comprehends a number 
of distinct trade courses, on commerce, sewing and dressmaking, the 
making of artificial flowers, millinery, industrial drawing and orna- 
mentation for embroidery, braid work, painting on china and textiles, 
and drawing after casts and from nature. 

The duration of the general course, including two preparatory 
years, is five years. The trade courses as a rule require three years 
of study, but the time may be extended. The general course is given 
in the morning and the special or trade courses in the afternoon. 
There is a tuition fee of 60 francs ($11.58) a year, but great liberality 
exists in the matter of the remission or the grant of whole and part 
scholarships. 

In 1875 the number of pupils was 60; In 1885, 166; in 1895, 261, and 
in 1896, 279. During the period 1892 to 1896, 62 students completed 
the course in accounts, 52 that of dressmaking, 19 that in artificial- 
flower making, and 19 that in lingerie making, etc. Specimens of 
the best work of the pupils is purchased and placed in a museum 
attached to the school. The total annual expenditure for the school is 
between 45,000 and 50,000 francs ($8,685 and $9,650), of which some- 
thing over one-fourth is derived from tuition fees. It is stated in the 
Government report that this school is one of the best of its class in 
the country. 


TRADE SCHOOL FOR GIRLS, 26 RUE DU POINOQON, BRUSSELS. 


The trade school for girls situated in 26 rue du Poingon, Brussels, 
is one of the most important trade schools for girls in the country. It 
was created in 1873 by private initiative. In 1874 the city of Brussels 
began the grant of yearly subsidies to it and it is now a communal 
school. There has been a steady increase in attendance. The school 
started with 65 pupils. In 1878 this number had increased to 161, and 
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in 1896 to 295. The school is satisfactorily housed in a large building 
containing ten rooms and a drawing-room. There are also a covered 
court, a garden, and a building for the accommodation of the directress. 

As in most of the trade schools for girls, there are the two divis- 
ions—general studies and technical or trade studies. The general 
studies are similar to those of the school just described. The trade 
courses relate to commerce, dressmaking, drawing, lingerie making, 
embroidery, millinery, and corset making. The following table shows 
the number of students completing each of these courses during the 
years 1885 to 1896, inclusive: 


STUDENTS COMPLETING COURSES AT TRADE SCHOOL FOR GIRLS, 26.RUE DU POINCGON, 
BRUSSELS, 1885 TO 1896. 


: | | 
Courses. 1885. | 1886. | 1887. | 1888. | 1889. | 1890. | 1891. | 1892. | 1893. | 1894. | 1895. | 1896. |Tetai. 

re | 
Commerce.......--. 3 9 5 10 4 oS) Se eB 6 6 5 10: | 79 
Dressmaking .....-- 3 5 igh 12 15 9 13 14 12 LF TW} 16; 148 
Dranyimeses Soa tee. A Sere aes Bemene acres 2 7S) eeeece Ba ame dee eee ee ee: i 
Lingerie makings. <5). <cpe~< sel i bel eee See i Reeser 1 See aa 1 6 
Embroidery .......- it TA ee sales ee yO eae 2 ey Deere 44) 3 1 16 
IMRAN SC ites ess eee tee | ORES pens eeerral See See iS riae sc sael Napaciconsmet siete Solace 4 4 | 8 
MBSE DOES icon fer aig mofo oS Sake Pe eas rmia ctf mmcabeme BS gctene et ener joceeee oe [eigaeatale axa eete =e 1 | 1 
BIROUANE Sei teaisie 8 15 17 22 i, 36 22) 28 22 28 28 33 | 260 


The duration of studies is usually four years, but the time may be 
extended. Upon graduation the students, according to reports, find 
no difficulty in securing employment. The expenditures in behalf 
of the school amount to about 40,000 franes ($7,720) a year, of which 
between one-third and one-half is obtained from the tuition fees. 


COMMUNAL TRADE SCHOOL FOR GIRLS, MONS. 


This school is one of the oldest institutions in the Kingdom for 
giving trade instruction to girls. It was created by the communal 
authorities in 1877 and opened its doors in 1878. The purpose of 
the school is to give to young girls both a superior primary educa- 
tion and a practical training in various trades or professions. The 
general course is given in the morning, and ineludes ethical instrue- 
tion, French, arithmetic, elements of geometry, commercial accounts, 
bookkeeping, commercial correspondence, history, geography, natural 
sciences, drawing, singing, gymnastics, etc. The trade instruction 
is given in the afternoon. It includes a course in the making of 
lingerie, etc., one in garment cutting and making, one in industrial 
drawing and painting and ceramic painting, one in artificial-flower 
making, and, since 1896, courses in millinery work and embroidery. 

The duration of studies is three years. There are 13 teachers in 
addition to the directress. For admission pupils must be at least 12 
years of age and have had a primary education. The tuition fee is 24 
francs ($4.63) a year. In 1896 there were 105 pupils in attendance. 
The. cost of maintenance of the school during that year was 23,000 
franes ($4,439). 
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This school was created in 1865. It is the pioneer trade school for 
girls in Belgium. A sketch of its early history has been given in 
connection with the general description of trade schools for girls. 
This school was first subsidized in 1868. It remains under the control 
of the Association for the Trade Education of Women, who founded 
it, and this association delegates the immediate supervision to an 
administrative committee of 15, elected from its membership. 

The duration of studies is generally four years. The courses are of 
two classes—the general course, which all pupils must follow, and the 
trade courses, which are elective. The minimum age for entrance is 
12 years. Tuition was 36 frances ($6.95) per year at first, but it has 
been increased from time to time until in 1898 it amounted to 144 
franes ($27.99). There are numerous scholarships. 

The general course includes the teaching of such branches as French 
and Flemish, arithmetic, history, geography, elements of the natural 
sciences, hygiene, domestic economy, singing, ete. Cooking is also 
taught, as it has been thought that this art is a necessary adjunct to a 
gitl’s proper education. The trade courses are numerous, and, in this 
class of schools, assume a greater importance than does trade teaching 
in the other classes of schools for girls. The most important courses 
are drawing (including designing for lace, embroidery, ete.), paint- 
ing on porcelain and china, painting on fans and textiles, painting on 
glass, dressmaking, lingerie, artificial-flower making, and millinery. 
They are all of the most practical character. 

Drawing receives much attention, as it forms the ground work of 
instruction in many of the trade courses taught in the school. The 
dressmaking course attracts the largest number of students. Many 
pupils are enrolled in more than one course. Thus every pupil in the 
painting and embroidery classes must at the same time take all ora 
part of the course in drawing. It is also customary for those in the 
millinery class to take the course in artificial-flower making, that work 
being a natural complement to their trade education. 

The outline of work done in 1898 in some of the most important 
courses follows. Taken in connection with a similar outline for the 
trade school for girls at Verviers, it offers a general view of the work 
done in this elass of schools. The programme is arranged by the 
council of fifteen at a stated annual meeting and must be strictly 
adhered to until changed. 


DRAWING, INCLUDING DECORATIVE COMPOSITION. 


(Course 4 years; lessons 3 times a week, 3 hours each. ) 


First year: Exercises in freehand, outline, or shaded drawing from prints; draw- 
ing leaves, flowers, and common objects from nature; drawing solid objects, foliage, 
and ornaments in relief. 
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Second year: Drawing ornaments, faces, and torsos from casts. Simple compo- 
sition—combinations of geometric lines and elementary flower forms. (Painting is 
done in connection with this year’s work.) 

Third and fourth years: Drawing heads and faces from casts. Composition is further 
developed. Application of composition to selected forms, having especially in view 
the courses in painting on porcelain, china, and textiles, etc., and the course in 
embroidery. 

Theoretical work—First year: Lineal drawing; geometric outlines, colored. 

Second year: Elementary instruction concerning projection and perspective. 

Third year: History of art; notes on the character of architecture, sculpture, 
painting, and the decorative arts, from ancient times to the present; sketches. 


PAINTING. 


(Course 4 years; lessons 3 times a week, 3 hours each. This outline includes work 
done in all three courses in painting. ) 


First year: Tracing—study of the principal tracings in use in ornamentation; 
simple and complex tracings done with instruments; exercises with charcoal. 
Colors—preparation and employment of colors; handling of brushes; stretching and 
placing of canvas, dry and oiled; various ornamentations in water colors; progressive 
work in color decorations with pencil or brush; enlargement and arrangement of 
designs adapted to objects to be decorated. The sketches must be done in water 
colors. 

Second year: Study of flowers and birds from colored lithographs; arrangements 
and compositions; shaded back-grounds and blended colors. The work for this year, 
comprising the study of the flower in its simple aspects, is made a part of the section 
devoted to ornament, that the professor may teach those graduated hues that occur 
in shaded ornamentation. 

Third and fourth years: Study of decoration for shaded ornamentation; use of gold 
leaf; enamel in relief and enamels superposed; illumination in gold; monograms 
and coats of arms. Studies from nature of plants, flowers, and birds. Sketches in 
water color or gouache for painting on china; decorative flowers (composition and 
work done from drawings or from nature). Heads—study of the head in mono- 
chrome, or in black and white, from engravings or casts. Landscapes and animals 
in monochrome. Fans—pupils who take the course in fan painting are required to 
take that part of this course which relates to flowers. 

All pupils taking the course in painting must also take the course in drawing. 


DRESSMAKING. 


(Course, 4 years; work every week day from 9 a. m. to 12 m. and from 1.30 to 4 p. m., 
except Thursday. ) 


First year: Work on samples; practice in fancy stitches; cutting and making of the 
following articles—chemises; plain drawers; work aprons and fancy aprons; infants’ 
aprons; underskirts with flounces, pleated or gathered; yokes for skirts; pockets; 
morning gowns, loose at neck or turned back; underwaists for infants; infants’ robes, 
English style; plain sleeves; sailor collars. 

Second year: Cutting, fitting, altering, and making the following articles—turn- 
over collars, infants’ robes, sailor suits for boys, underskirts with ruffles, long skirts 
(plain cut), girls’ dresses, waists with straight pleats and two small side bodies, 
aprons, collars, and morning gowns. 

Third year: Continuation of the same operations on girls’ dresses; waists with 
pleats running bias (fitting and altering); cutting, by different models, the various 
styles of cloth waists (various kinds of sleeves), dressing gowns, linings for skirts, 
fitted wraps, fitted coats, pelerines. 
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Fourth year: Loose wraps, sacques, long coats, skirts with trains, waists for ball 
dresses, evening wraps, boléros, and different kinds of collars; cutting, fitting te 
forms, and putting together waists, linings, botéros, skirts, ete. 


MAKING OF LINGERIE, ETC. 
(Course, 4 years; hours same as for dressmaking course. ) 


First year: Fancy stitches, scallops. Cutting and making the following articles— 
layettes, swaddling clothes, neckerchiefs, braces, small clothes, cap of three pieces, 
bibs, cloaks, English robes, underdresses, nightdresses, infants’ aprons, collars, 
shirts, drawers, fancy aprons, pillowcases, sheets. ; 

Second year: Work on underskirts (trimmed), shirts, drawers (different patterns), 
flannel corset covers, morning gowns (fitted), dressing gowns (by patterns), shirt 
waists, waists with two side bodies, infants’ dresses from various models, baptismal 
cloaks, pelerines, knit socks, embroidery, openwork, and table linen. 

Third and fourth years: Nightgowns for women (different patterns), morning 
gowns, dressing gowns, shirt waists (trimmed, with different styles of sleeves and 
collars), waists with bias pleats, boléros, men’s shirts, baptismal robes, trimmed 
caps, cloaks for infants, children’s hats, table linen, openwork and various kinds of 
embroidery. Cutting, fitting, altering, and making of the articles mentioned. 


MILLINERY. 
(Course, 3 years; 3 half days a week, 3 hours each. ) 


First year: Preliminary exercises—stitches used in millinery; drawing, cutting, and 
making (from given measurements) plain regular frames from lawn, etc.; cutting 
and making wire frames; foundations for hats, made of wire; making hats; exercises 
in simple and easy trimming; infants’ caps and bonnets; fancy muffs; ornamenting 
with jet, spangles, ete. 

Second year: Drawing, cutting, and making (from measurements) irregular and 
complicated frames in lawn, wire, etc.; method of sketching and designing hat pat- 
terns; exercises in trimming; cutting and making hats of stiff material, by pattern; 
round hats and turbans of straw, chenille, etc., according to models shown by fashion 
plates in journals; ornamenting with jet, spangles, etc. 

Third year: Enlarging and taking in frames to fit; making frames from models and 
from measurements of the head; cutting and making hats from models; devising 
new frames by taking certain portions from various models. 

Tests: Making sketches of the hat frame; making and trimming the hat. 


During the course in millinery the teacher gives instructions relat- 
ing to harmony of colors, and a general idea of the principal historical 
changes in feminine head gear. 

The following table shows for each year, since the organization of 
the school, the number of pupils enrolled and the number taking each 
of the principal trade courses. Pupils frequently take more than one 
course. 


925(—02——= 39 
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NUMBER OF PUPILS ENROLLED AND NUMBER TAKING EACH OF PRINCIPAL TRADE 
COURSES, BY SCHOOL YEARS, BISCHOFFSHEIM TRADE SCHOOL FOR GIRLS, BRUS- 
SELS, 1865-66 TO 1897-98. 


Number of pupils taking course In— 
suewpes 
‘ i fe) PRR fy ae aye 
School year. pupils | Com- Dress- | Lingerie eee mini. |? sens 
enrolled.) merce. | making. | making. | making. nery painting. 
137 (a) (4) 
163 a) (a) 
191 a) (a) 
200 %) (4) 
210 98 ips 
200 90 72 
270 (a) (4) 
259 94 84 
280 (@) (a) 
260 83 93 
980 (@) (@) 
329 89 108 
320 85 108 
321 87 112 
844 82 156 
320 80 153 
300 96 131 
347 129 174 
314 127 177 
324 117 207 
383 119 232 
420 105 270 
433 101 294 
386 93 259 | 
360 132 255 
338 116 246 
324 118 210 
312 89 225 
266 87 194 
255 84 163 
242 86 136 
225 78 137 
PS OBS aed beter he Ses eee yeaa 204 67 130 
a Not reported, bIncluding 2 pupils taking a course in corset making. 


It will be seen that the highest enrollment was for the school year 
1887-88, the number of pupils being 483, since which year there has 
been a steady retrogression. At the latest period for which data are 
given, 1897-98, there were only 204, less than half the number of pupils 
shown for the earlier date. This is explained by the fact that many 
schools have been established in the city of Brussels and its suburbs 
during the last fifteen years, some of which are direct offshoots from 
this school. 

A large corps of competent instructors isemployed. Their number 
is increased whenever the school population demands it, especially 
in the dressmaking and drawing courses. The school is regularly 
inspected by the council of fifteen and by the communal and State 
inspectors. 

Pupils are granted certificates of capability after having passed a 
rigid examination at the termination of their course of study. The 
following table shows by years for the principal courses the number 
of such certificates delivered since the founding of the school. 
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CEKTIFICATES ISSUED IN THE MOST IMPORTANT COURSES, BISCHOFFSHEIM TRADE 
SCHOOL FOR GIRLS, BRUSSELS, 1869 TO 1897. 


Course. 

Year. ao . «| Artificial- Total 

Com- Dress- | Lingeri ; ae ee 

meree. | making. ine ane. ene Drawing. Painting. re ons 
USSD caae Sees See ee eR Ree eet aseeseioclkKk sigaeae ax G3 
D1 See ae 5 21. a Seeen Eee ieee ae 8 
Joh EPR ee cae ee 3 3} SNE AE | ae 7 
LS ES See eee eae 2 Ep eR ee | EA ee 5 
hi, eee ee ee 2 Ay See Aa Re eee eens 7 
BENE Bie Beare Sane op Sa nwcamcanshn | 6 3 LS EES 12 
USGh a2 ey Se See bo awetmisicienle sean ccna vam aan i 5 
ae SS eee ee 2 a 1 CH 6 
Lu Shae «Se Se eee eee 8 5 1 a] 15 
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In former times prizes were given to the most meritorious pupils. 
These have been replaced by free excursions which are given during 
vacation. At the end of the school year an exhibition is held showing 
work done by the pupils. 

Receipts are derived from dues of members of the association, gifts 
from individuals, tuition fees, subsidies from the city of Brussels and 
suburban communes, and subsidies from the State and province. 
Receipts for a number of years exceeded expenditures, but since 1892 
the reverse has been true. The largest receipts for any year were for 
1889, the amount being 77,493 franes ($14,956), and the largest expend- 
itures were for the same year, amounting to 63,799 francs ($12,313). 
This was at the time of the school’s greatest prosperity. For 1896 
receipts were 45,800 francs ($8,839) and expenditures were 58,643 
franes ($11,318). 

This has been one of the most important schools in its class, and the 
reports say that nearly all its graduates have found lucrative posi- 
tions. The association has assisted in according them a patronage. 


TRADE SCHOOL FOR GIRLS, VERVIERS. 


This school was organized in 1886. It owes its origin to private 
effort. At first the instruction given was comprised in a number of 
more or less independent courses, but these are now thoroughly united 
so as to form a very practical trade school. The object is the same 
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as the other schools of this class; that is, to teach girls a useful and 
remunerative trade and at the same time prepare them for the duties 
of the household. 

The school has been very successful from the beginning. It was 
opened in January, 1887, with 72 pupils, and the next year there 
were 167. Since that time the figures have varied considerably. 

The management is delegated to a commission of 9 members selected 
from the membership of a society that was formed to promote the 
interests of the school. It is the duty of this commission to care for 
the financial interests, supervise the studies, nominate the professors 
for the various courses, make rules and regulations, audit accounts, ete. 

In 1898 the faculty comprised a directress, 3 teachers for the general 
course, 3 for the cutting and dressmaking course, 2 for the painting 
course, and 2 for drawing. The directress, in addition to other duties, 
has charge of the course in lingerie and classes in the commercial 
course. The number of pupils enrolled for this year was 156. They 
are, of course, largely drawn from the commune in which the school is 
located, but a large number attend from neighboring communes, some 
of which share in its support. The qualifications required of candi- 
dates for admission are about the same as in other trade schools for 
girls. They must be at least 13 years of age and have a primary edu- 
cation. Tuition is 12 franes ($2.32) per quarter, but numerous scholar- 
ships are divided among the several communes which contribute toward 
the support of the school. 

Due attention is given to the general education of the pupils. The 
programme comprises the usual general course, including all the 
important subjects taught in the superior section of the primary 
schools, a commercial course, and trade courses in cutting and dress- 
making, lingerie, drawing, and painting. The trade courses are the 
only ones with which this investigation is concerned, and the complete 
outline of work done, in so far as it applies to these courses, will be 
found at the end of this description. It is proper in this connection 
to indicate the distribution of pupils among the trade courses. During 
‘the school year 1897-98, 95 pupils were in the second and third years 
of the cutting and dressmaking course, 21 were in the same years of 
the lingerie course, and 46 were in the preparatory year for these 
courses, the work being identical for both. As for the other courses, 
27 pupils took shaded drawing, 135 were in the classes in outline draw- 
ing, and 16 were in the two sections in painting. The total enrollment 
for that year was 156. 
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The following statement shows the hours per week deyoted to each 
study: 


HOURS PER WEEK DEVOTED TO EACH STUDY IN TRADE SCHOOL FOR GIRLS, VERVIERS 


We 
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The general course is obligatory for all, but in the trade courses 
more or less freedom of selection isallowed. Expenditures for 1897-98 
were 20,880 francs ($4,030). Subsidies are received from the State, 
the province, and the communes of Verviers, Hodimont, Dison, and 
Andrimont. 

The full programme in use in the trade courses for the school year 
1897-98 is here reproduced. It serves as an illustration of what is 
actually done in nearly all the trade schools for girls. That part of 
the programme relating to the general and commercial courses is 
omitted. 


DRESSMAKING. 


First year: (The first year’s work is called the preparatory course in cutting and 
dressmaking and in making of lingerie, etc.) Exercises in different stitches; various 
kinds of sewing, gathers, buttonholes, eyelets; mending, including patching, piecing, 
and darning; exercises in stamping and embroidery; preparatory exercises in dress- 
making, properly speaking; work on samples; application of knowledge of sewing 
to such ordinary work as towels, handkerchiefs, pillowcases, plain aprons, petticoats 
(plain and scalloped), and chemises. 

Second year: Use of sewing machine; making underskirts for women; infants’ 
gowns (method of taking measurements, tracing the pattern, cutting and preparing, 
fitting and making); apron with sleeyes; tracing pattern, cutting pattern, then cut- 
ting and making morning gown; waist (how to measure, mark patterns, cut, prepare, 
fit, and make); making lined waist, plain waist, cloth skirt, dressing gown, skirts 
and sleeves (various models), and a plain costume. 

Third year: Students review work of first two years, then work on the following 
articles: Street dress; various styles of waists and sleeves; waist for ball dress; mak- 
ing buttonholes, lapels, pockets, etc.; cutting and making jackets; patterns of wraps 
of all kinds—traveling wraps, visiting wraps, long cloaks, etc., and tailor-made 
gowns. Students learn to modify the waist pattern to fit any form. A notebook is 
kept by the pupils, with synopses of the lessons and sketches of the different gar- 
ments and lists of articles made. 


COURSE IN THE MAKING OF LINGERIE, ETC. 


First year: The work for this year is the same as for the dressmaking course. 
Second year: Students work on pillowcases, sheets, chemises for women and chil- 
dren, drawers, skirts, morning gowns, corset covers, infants’ trousseaux. 
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Third year: Includes work on chemises, nightshirts, fine work on skirts and draw- | 
ers, trimmed morning gowns, trousseaux for infants, and men’s shirts. 

Pupils are drilled in tracing and modifying patterns in the same manner as in the 
dressmaking course. They keep a notebook for this course, in which they describe 
the methods studied and reproduce the sketches made. 


DRAWING IN OUTLINE. 


First year: Tracing lines; defining lines and surfaces that occur in drawing; com- 
bining straight lines in such manner as to form ornaments based on geometrical 
figures taken from flower forms; combining straight and curved lines; combina- 
tions of polygons (with definitions); practice in geometric curves and various orna- 
mentation on systems becoming more and more simple, ending in two or three lines 
or a few points; theory of the principal laws of perspective, illustrated by models 
in plaster; demonstration of elementary projection in regular polyhedrons of two 
surfaces; application of perspective to the study of polyhedrons and round bodies; 
drawing polyhedrons and round bodies, singly at first, then grouped; simple orna- 
ment drawing, gradually progressing to higher forms. (For the benefit of the pupils 
the teacher criticises and corrects drawings sent in from the other trade classes. ) 

Second year: The exercises include a repetition of the first year’s work; continua- 
tion of ornamentation; drawing from nature, plants, fruits, and associated objects; 
study of the face, including simple demonstration of the anatomy of the face and 
neck, given by the teacher, who makes constant reference to a model. Students 
draw the skeleton of a head. Correction of drawings done by the pupils of the trade 
classes. 


SHADED DRAWING. 


Third year: The instruction includes drawing of solids, singly and in groups, with 
charcoal shading; ornament work, gradually progressing; practice in quick sketching 
and shading with lead pencil; drawing of face and bust; demonstration of anatom- 
ical knowledge of the face; drawing of skeleton of the head; drawing of plants and 
objects from nature; designing of clothing (taken in connection with the cutting and 
dressmaking course ). 


PAINTING—-SECTION A. 


The complete work of this section includes: (1) Painting from models and nature, 
in water colors, and in oils, as applied to such stuffs as silk, cambric, gauze, muslin, 
velvet, tapestry, etc., and on terra cotta, wood, leather, marble, alabaster, ivory, rub- 
ber, glass, etc.; (2) coloring photographs in water color or oil; (3) practical instruc- 
tion in composition applied to painting from nature, special attention being given to 
the arrangement of the subject and to the harmony of colors. 


PAINTING—SECTION B. ; . 


First year: (1) Study of diagram, which is the geometric base of all ornamentation; 
geometric designs and conventional flower in geometrical forms, washed in on paper, 
making the diagram stand out; (2) ornamental composition based on certain dia- 
grams, as the rectangle, lozenge, and circle; (3) study of leaves from nature and their 
classification according to the diagram which harmonizes with their outline, at the 
same time having regard for their symmetrical arrangement; (4) the previous exer- 
cises in geometrical figures or conventional flowers are applied to monochrome or 
cameo painting on porcelain, faience, glass, or stuffs, combining the decoration and 
material in such manner as to give just importance to both. 

Second year: (1) Painting on porcelain; practice in designing, that is, the tracing 
in water color which precedes ceramic painting; (2) general study of harmony of 
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colors and mixing of vitrifiable colors for porcelain and glass, students iso receiving 
instruction concerning the alteration which colors undergo in baking, and the mix- 


ot] 


tures to avoid; study of the texture of porcelain, faience, and glass; (3) ornamental 
compositions on given diagrams and their application on porcelain, clay, faience, 
glass, and rough glass. 

Third year: (1) Study from nature of flowers, foliage, and fruits, with reference to 
their ornamental arrangement and application to ceramics; (2) theory of ornamental 
composition after different methods; (3) various modes of composition for objects of 
designated form without diagram. 


TRADE AND HovuseKEEPING SCHOOLS.: 


TRADE AND HOUSEKEEPING SCHOOL OF THE CLUB ‘‘LE 
PROGRES,” SAINT- GILLES (BRUSSELS). 


This school was founded in 1891 by the club “Le Progrés” and has 
had a prosperous career. The object in view, as is the case with all 
other trade and housekeeping schools, is to train young girls so that 
they may be able either to earn their living by some useful occupa- 
tion or become intelligent, painstaking, and economical housekeepers. 

To be admitted they must be at least 12 years of age and possess a 
primary education. The programme contains a general course intended 
to complete this kind of education. The trade courses include the 
following subjects: Dressmaking, lingerie, artificial flower making, . 
millinery, drawing, painting, and commercial training. Considerable 
attention is paid to the housekeeping course. In the cooking course 
groups of pupils in rotation, and for one week at a time, are required 
to do the marketing, prepare the dinner, keep the accounts, wash the 
dishes and kitchen utensils, etc., under the direction of an instructress. 
The menu is changed every day. One afternoon each week a group 
of pupils is detailed for the wash room and to do the different opera- 
tions necessary in washing and ironing. 

The school year closes with an exhibition of work done by the 
pupils. Prizes were awarded in the past, but they have been super- 
seded by excursion trips. 

In 1895-96 there were 90 pupils, and 1 directress and 11 teachers 
were employed. Subsidies are allowed by the State, the province, 
and the commune. 

This is one of the most important schools of the class known as 
trade and housekeeping schools. 


TRADE AND HOUSEKEEPING SCHOOL, SCHAERBEEE. 


This school was organized by the commune in 1889 with the coop- 
eration of the State and provinee. The courses are of the same 
character as in the other schools of the trade and housekeeping 
class. 

The general course includes French and Flemish, arithmetic, bis- 
tory, geography, ne domestic economy, maternal pedagogy, 
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natural science, ethics, penmanship, and geometric drawing. The trade 
courses include commercial science (bookkeeping, correspondence, 
etc.), drawing (such as is required in the trades taught), the making 
of lingerie, etc., dressmaking, embroidery, washing, bleaching, iron- 
ing, mending, and practical work in cooking, etc. The housekeeping 
course includes instruction and practice in buying and preparing food, 
the cleaning and proper care of the house and furniture, washing, 
mending, cutting, and making the ordinary wearing apparel necessary 
for the family, in fact, all the various occupations of the housewife. 

The programme covers three years of study and all courses are 
obligatory upon the pupils. More attention is given to the practical 
than to the theoretical side of the instruction. Pupils are admitted 
between the ages of 12 and 16 if they have a sufficient primary 
education. 

The expenditures for 1895-96 were 12,300 francs ($2,874). There 
were 6 teachers and 60 pupils. 

TRADE AND HOUSEKEEPING SCHOOL, 102 KUE TERRE-NEUVE, 
BRUSSELS. 

This school was created in July, 1888, by the Association for the 
Trade Education of Women, the same association that founded the 
Bischoffsheim school (trade school), rue du Marais, in 1865. 

Pupils are admitted at the age of 12. The tuition fee is 21 frances 
($4.05) per quarter, and scholarships may be given. Girls who have 
attained the age of 16 and have entirely completed their primary 
school education may take single trade courses, paying 10 frances 
($1.93) a month tuition for each course. 

The programme contains courses of study extending over a period 
of three years. The general course is of a very utilitarian character. 
Besides the ordinary school studies it includes such branches as hygiene, 
domestic economy, maternal pedagogy, accounting, and drawing. 
Such domestic duties as mending all kinds of clothing, washing and 
ironing linens and other wearing apparel, cleaning of the house and 
furniture, etc., are also taught in connection with this course. This 
course is obligatory on all regular pupils. 

The trade courses comprise: Dressmaking and the making of lin- 
gerie, etc.; millinery; artificial-flower making, jet work, and feather 
curling; a commercial course, and a cooking course. 

In the cooking course are taught the preparation of meals suitable 
for the laboring and bourgeoise classes and adapted to the season, the 
art of preserving, of provisioning the household, and of utilizing what 
is left over from meals. While taking this course the pupils do the 
marketing, prepare the dinner, wash the dishes, clean the kitchen and 
dining room, etc. They also do at intervals the various operations 
necessary in washing and ironing the linen. The school’s working 
hours are from 8.80 to 11.80 in the morning, and from 1.30 to 4.15 
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in the afternoon. Trade teaching occupies one haif the day and the 
general and housekeeping courses the other half. 

This school opened in 1888 with 28 pupils, and in 1896 it had 110. 
Thus it may be seen that it has been one of the most successful schools 
of its class. The faculty comprises a directress, who, in addition to 
her other duties, has charge of the maternal pedagogy class, and 10 or 
11 other teachers. 

The institution is directed by an administrative committee, chosen 
from the membership of the association by which it was created. 

Expenditures during 1895-96 were 25,800 francs ($4,979), partly 
met by subsidies allowed by the State, the province, and the commune. 


TRADE AND HOUSEKEEPING SCHOOL, 10 RUE DE LA ROUE, 
BRUSSELS. 


This school was created by private initiative. When opened, 
November 15, 1894, it took over and improved the trade and general 
courses that had previously been attached to another school. The 
building is well situated as regards light and air. It contains kitchens, 
a laundry, drawing room, four class rooms with an average capacity 
for 20 pupils, and two smaller class rooms. The furnishings are not 
complete. The school is placed under the administration of a com- 
mittee of ladies. 

Both general and trade courses are given. The general course 
includes ethics, French, Flemish, arithmetic, geometry, elements of 
commerce, history, geography, calligraphy, music, gymnastics, elements 
of the natural sciences, hygiene, and domestic economy. The trade 
courses include the making of lingerie, etc., dressmaking, millinery, 
artificial-flower making, feather working, jet work, and drawing as 
applied to the subjects just mentioned. There is also a housekeeping 
course, the object of which is to give the pupils a practical knowl- 
edge of the duties appertaining to the household. The general course 
occupies the morning hours, and the trade and housekeeping courses 
the afternoon. 

Pupils must be at least 12 years of age, and must possess an average 
degree of primary education before they are qualified to enter this 
school. The tuition fee is 100 francs ($19.30) per year. Diplomas 
and certificates of capability are issued to pupils after passing a rigid 
examination before a board named by the administrative committee. 
In 1895 there were granted two diplomas and six certificates, and in 
1896 three diplomas and three certificates. There were 75 pupils 
enrolled during the latter year. The faculty comprises a directress, 
an assistant directress, and 11 teachers. Expenditures for the school 
year 1895-96 were 13,093 francs ($2,527), not including rent, taxes, 
repair of buildings, etc. These expenditures are met by subsidies 
from the State and province, by tuition fees, and donations. A certain 
amount is contributed according to needs by a committee of patronage. 
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This school was established at Louvain in 1887 by private initiative. 
Its object is to give instruction in housekeeping and such trades as 
dressmaking and the making of lingerie, etc., to the children of the 
laboring and the poorer middle classes. An apprenticeship shop is 
maintained in connection with the school. Instruction in this school 
has been not only absolutely free, but for some time a small wage, 
varying in amount according to ability, has been paid to the pupils. 

Pupils are admitted at the age of 13 if they have finished their 
studies in the primary schools. The course is for three years, but 
those who have not thoroughly learned their trade may attend for a 
Jonger period. 

Instruction is given in the forenoon from 8 to 11.30, and in the after- 
noon from 1.30 to 4.30 in winter, and from 1.30 to 6 in summer, every 
week day except Saturday. The pupils are divided into groups, and 
each group in turn receives instruction in housekeeping for one week 
at a time. 

One directress and 7 mistresses comprise the personnel of the faculty. 
There were 175 pupils in 1896, the last year for which data are acces- 
sible. The expenditures that year were 7,050 francs ($1,361). This 
was partly met by the government subsidy of 2,300 frames ($444), and 
the other expenses were met by private subscription and the sale of 
the products of the school. 

The increasing success of the school led to its enlargement and 
removal to Heverlé, near Louvain, where for some time to come it 
will be able to meet all demands for admission. 


HousEkEEPING AND TRADE SCHOOLS. 
HOUSEXEEPING AND TRADE SCHOOL, TOURNAY. 


This school, which has been im existence since April 21, 1890, is 
annexed to another institution (Vinstitution Monnel, Monarre et 
Crombez). Its object is to give the young girls of the laboring and 
poorer middle classes a knowledge of housekeeeping, and to teach the 
work of garment cutting, dressmaking, repairing, washing, etc. The 
instruction is both theoretical and practical. 

The general course, including hygiene, domestic economy, com- 
merce, Hrench, and arithmetic, is followed by all the pupils at the 
same time, but for the trade instruction the pupils are grouped 
according to the nature of the work, each group doing one kind 
of work for one week, then exchanging places with another. The 
older pupils sometimes act as monitors. ‘The course is for two years, 
and pupils are admitted at the age of 14, after having finished their 
primary-school studies. The tuition fee is 8 francs ($1.54) per quarter, 
but there are some scholarships. Instruction is given every day of 
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the week from 8.15 a. m. to 12 m., and from 2 to 4.30 p. m. during 
the winter months, and from 2 to 5 p. m. in summer. The mornings 
are deyoted to training in household work and the afternoons to the 
sewing and other classes. Theory is taught in the evening from 5 to 
7 o'clock. 

There has not been a very rapid increase in the number of pupils 
attending this school, and at present 2 teachers for the practical part 
of the work and 1 for the theoretical instruction are sufficient. 

The school is subsidized by the State, the province, and the commune. 
The expenditures were about 4,000 francs ($772) during the year 
1895-96. 

TRADE COURSES FOR FEMALES. 


There are only three institutions in this class, one at Brussels and 
two at Josse-Ten-Noode. The former is a continuation course for 
graduates of trade schools and is by far the most important. The 
courses in Josse-Ten-Noode are annexed, one to a primary and one to 
an intermediate school. They are intended to supply the place of 
trade schools. A short account of the courses follows: 


CONTINUATION COURSES IN DRESS CUTTING AND MAKING FOR 
GRADUATES OF GIRLS’ TRADE SCHOOLS, BRUSSELS. 

It was found that there were a certain number of girls who were 
desirous of gaining a more thorough training in the trade of dress- 
making than could be obtained in the ordinary trade schools. Espe- 
cially was it desired to receive instruction regarding fashions and 
costumes of different periods and countries in order that original 
designing of costumes might be undertaken. To meet this need 
the inspector-general of technical education proposed to the Govern- 
ment the creation of an advanced course in such matters at Brussels 
that should be open to graduates of the girls’ trade schools. This 
recommendation was favorably received and such a course was formally 
opened in October, 1895. The course of instruction includes two 
years’ attendance and comprehends a study of dress from the earliest 
times and in all countries. 


TRADE COURSES, JOSSE-TEN-NOODE. 


tue de la Limite: In 1886 the commune of Josse-Ten-Noode added 
to one of its primary schools a system of technical instruction for 
young girls desiring to learn a trade. This includes the general 
course consisting of the same studies as apply to primary schools, and 
the trade courses of cutting and dressmaking (theory and practice), 
the making of lingerie, etc., commerce (French and Flemish, accounts, 
commercial studies, commercial geography), and drawing are also 
taught. The course in dressmaking lasts four years, that in the mak- 
ing of lingerie, etc., three or two years according to the aptitude of 
the student, and that in commerce three years. Instruction is given 
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every week day. The hours per week for each course are: Cutting 
and dressmaking course, 13; lingerie course 13; commercial course, 
10; general course, 17; drawing, 2. The number of students taking 
these courses has gradually increased during recent years, it being 32 
in 1887 and 48 in 1896. 

Rue Musin: In 1887 the same commune annexed to its intermediate 
schoo] a technical department in which is given a four years’ course of 
instruction in sewing, cutting, and dressmaking; a four years’ course 
in painting and drawing, and a three years’ course in languages. In 
1896, 72 students followed these courses, of whom 61 took that of 
dressmaking. Students in the school are free to choose whether they 
will follow the trade courses or not. The general course is that of 
the intermediate school. One half of each week day is given to trade 
teaching, the other half being taken up by the regular school studies. 


APPRENTICESHIP SHOPS FOR FEMALES. 


There are now four apprenticeship shops for girls in Belgium. 
They are the least important of all the classes of institutions for girls. 
Following is a description of the oldest of these institutions: 


APPRENTICESHIP WORKSHOP AND HOUSEKEEPING SCHOOL, 
JEMELLE. 


An apprenticeship workshop for girls was created at Jemelle in 
1877 through the joint action of the commune, the province, and the 
State. In 1890 a housekeeping school was annexed to it. 

In this school are taught hand and machine sewing, the making of 
ordinary garments, knitting, washing, mending, and ironing of linen 
goods, culinary operations, and all the accessory work which must be 
done by a good housekeeper or working woman in the country. The 
school occupies comfortable quarters and possesses a satisfactory 
equipment. Instruction is gratuitous. The course lasts two years. 
Instruction is given every week day from 8 to 11.30 in the morning 
and from 1 to 4 in the afternoon during the winter, and from 4.30 to 
6.30 in the summer. 

Stores and individuals furnish work to be done by the pupils. Dur- 
ing the first three months the pupils are not paid for their work. 
Afterwards they are remunerated according to the value of the work 
they do. During one day in each week they can do work for them- 
selves. Five per cent of their earnings is retained by the school to 
pay for the expenses incurred in washing materials, loss of articles, 
etc. The school is administered by a commission composed of the 
mayor and two others, one appointed by the communal council and 
the other by the permanent deputation of the province. 

The school had an attendance of 83 pupils in 1896. Its cost was only 
1,200 franes ($282) for the workshops and 1,425 francs ($275) for the 
housekeeping school. 
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INDUSTRIAL SCHOOLS. 


The term industrial school, as used in Belgium, has been defined as 
a school in which is taught a number of technical subjects relating to 
industrial operations. It has been scen that in Belgium all schools of 
this class hold either night or Sunday sessions, or both, there being 
no regular day schools in Belgium bearing the title industrial. Hence, 
they are continuation schools and may be classed with the industrial 
continuation schools of other countries. Although these schools differ 
greatly in regard to their programmes, each school being organized 
with reference to purely local needs, there is no such variation from 
a general type as is to be found in the trade schools. For this reason 
a few representative industrial schools only have been selected for 
description. 

INDUSTRIAL SCHOOL, ANTWERP. 


This school was created in 1860 and was at first supported by a 
society called the Flemish Vrienden. It was established for the pur- 
pose of giving to artisans and laborers useful knowledge pertaining to 
the theoretical part of their trades. At first instruction was mainly 
in ornamental and architectural drawing. 

In 1866 the school became communal, since which date it has been 
subsidized by the city, the province, and the State. As at first organ- 
ized the school did not produce the results expected, so the communal 
council modified the programme in 1894, making it conform more 
nearly to the requirements of the trades represented in the city. 

The administrative commission of the school is composed of mem- 
bers named by the communal and provincial authorities and approved 
by the Government. The mayor or his representative (an alderman) 
presides at the meetings of the commission. 

A corps of 19 teachers is engaged in giving instruction. 

The programme comprehends five years of study. For the first three 
years the studies are common to all, and comprise drawing, arithmetic, 
commercial arithmetic, algebra, geometry, bookkeeping, and physics. 
Specialization then occurs, and the student passes the next two years 
in one of the following departments: 

1. Department of mechanics. In this department the student 
studies meehanics, physics, chemistry, and drawing and designing of 
machinery. 

2. Department of civil constructions and architecture. This includes 
the study of physics, architecture, drawing and designing applied to 
architecture, estimates, ete. 

3. Department of naval construction. In this section are taught 
drawing (and designing) applied to naval construction, the theory of 
naval construction, physics, and chemistry. 

4, Department of painting (imitation of marble and wood). Study 
of theory. 
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5. Department of marble cutting and setting. Study of theory. 

In all five departments-are included the study of industrial legisla- 
tion, political economy, and hygiene. 

Drawing occupies a prominent place in the plan of instruction. 
During the first year all students are taught linear drawing and 
ornamentation, but for the second and third years the drawing done 
by the student conforms to the work in the department he intends to 
enter. 

The school year begins the first Monday after the 15th of September 
and ends the 30th of April. The class hours are from 6.30 to 8.30 
p. m., but the department of painting in imitation of wood and marble 
receives instruction on Sunday from 9a. m. to 12m. Instruction is 
gratuitous, but a registration fee of 1 franc ($0.19) is charged. Boys 
14 years old may be admitted if they understand the fundamental 
principles of arithmetic. Special students (those taking only studies 
of their own selection) may be admitted when there is room for them. 

Regular students are allowed to enter an examination at the end of 
five years. If they successfully pass it they are given a certificate 
of proficiency in the department in which they have specialized. 

Since 1891 the school has occupied a building formerly used as a 
boys’ orphanage. The accommodations had been insufficient and 
a number of applicants had been turned away during the last two 
years preceding the issuance of the report. The commune has built 
several additional rooms, however, and has installed a chemical labora- 
tory and renewed the furniture. The school library contains 4,000 
volumes, to which students have access. 

Since the reorganization in 1894 the school has made rapid prog- 
ress. There were 348 matriculants in 1896, of whom 3817 were 
classified as laborers, artisans, etc., 19 were schoolboys, and 11 were 
clerks, etc. Only 1 had no occupation. The attendance at the end of 
the school year was about 80 per cent of the total enrollment. 


INDUSTRIAL AND COMMERCIAL SCHOOL, CHARLEROI. 


A school for mine bosses (portons) was founded at Charleroi in 1845 
by the provincial council of Hainaut and annexed to the communal 
college. This institution met with little success. In 1865 a reorgan- 
ization was effected and the school took the name of Industrial School 
of Charleroi. From that time rapid progress was made and the school 
became one of the most important in the kingdom. 

Charleroi was then, as at present, the center of large and diversified 
industrial interests, and was an ideal locality for an industrial school 
which should teach a variety of subjects bearing on-industrial work. 
At that time industrial schools were not numerous and those in exist- 
ence were confined more or less closely to giving elementary instruc- 
tion relating to local industry. 

In view of these conditions the school at Charleroi was conducted 
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under an organization unlike that of other industrial schools. It did 
not havea definite programme of studies systematically arranged, but a 
collection of independent branches or courses. There were no depart- 
ments with obligatory studies and no obligatory general courses, as in 
the case of schools which granted diplomas. The student was allowed 
to choose such separate branches or subjects as he pleased. After a 
time, varying from two to three years, according to the importance of 
the subject, the student was given a certificate of graduation in the 
branches chosen if he passed a satisfactory examination‘in them. 

This system met a real need for many years. It enabled the young 
men of the neighboring communes to complete the industrial education 
begun in smaller schools, affording them the opportunity to study 
special branches that were not then taught in most schools. Attend- 
ance increased rapidly. During the ten-year period preceding the date 
of the last Government report there was an average annual matricu- 
Jation of 912. At one time this school was spoken of as the Industrial 
University of Belgium. 

In time the rapid increase in the number of industrial and trade 
schools and the higher and more perfect organization of their courses 
in accord with local needs diverted many students from the Charleroi 
school and otherwise interfered with its usefulness. The necessity of a 
more modern programme of definitely arranged departments for indus- 
trial instruction, including correlated branches of study, which should 
be obligatory, became more and more apparent. ‘This necessity was 
mentioned in the Government report of 1897,and steps were taken to 
bring about the change. In 1898 the reorganization was effected and 
the school took its present name. Under the present régime the school 
is more local in character, the departments being arranged with refer- 
ence to local industries. All branches of study in any department are 
obligatory if one aspires to a diploma. 

The exact arrangement of the departments and their number have 
not as yet been reported. The subjects taught include arithmetic, 
geometry, geometric drawing, projection, industrial drawing, artistic 
designing, physics, chemistry, mechanics, Flemish, topography, and 
industrial economy. There is also instruction in such specialties as 
firing and the care of machinery, engineering, mining, leveling, 
building construction, shop technology, metallurgy, electricity, and 
commerce. 

Instruction is given four days a week, from 7 to 9 p. m., an. on 
Sunday morning from 8 to 12. The school term begins October 1 
and closes at the end of July. An entrance fee of 6 francs ($1.16) is 
charged, but this is returned to those students of the commune who 
attend regularly. Tuition is free. Students are admitted at 14 years 
of age. 

There has been a marked recession from the old-time attendance, 
there being but 640 students enrolled in 1899-1900. These were 
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grouped according to ages, as follows: From 14 to 16 years, 146; from 
16 to 18 years, 161; from 18 to 20 years, 172; 20 years or over, 161. 
A great percentage of the students came from other communes, the 
number being 535. About 83 per cent of the 640 students were in 
attendance at the end of the year. 

In 1900 there were 34 diplomas delivered, of which 6 were in min- 
ing, 4 were in steam-engine firing, 1 was in building construction, 1 in 
shop technology, 1 in metallurgy, 7 in electvicity, 3 in applied chemis- 
try, 9 in commerce, and 1 was for building foreman. One surveyor’s 
certificate was granted by the provincial jury. 

A number of prizes, varying in value from 25 franes ($4.83) to 150 
francs ($28.95), are placed at the disposal of the school each year by 
industrial associations, individuals, etc. 

Twenty-four teachers, the director included, are employed. 

The school is subsidized by the State, province of Hainaut, various 
communes, ete. 


INDUSTRIAL AND COMMERCIAL SCHOOL, CHATELET. 


In point of attendance this is one of the largest industrial schools of 
Belgium. It was founded in 1869 by the city, with the aid of the 
State and the province of Hainaut. Since the Government report of 
1897 was issued there has been a complete reorganization of the 
school. In that report it was remarked that too much latitude was 
allowed the student in the choice of studies and that the choice was not 
always judiciously made. It was suggested that there should be an 
increase in the number of special technical departments and that each 
department should carry its appropriate branches. It was to be obli- 
gatory upon students in any department to study all the branches per- 
taining to it. This suggestion was followed and the change has been 
accomplished. 

The duration of study is now five years, three of which are devoted 
to a general or preparatory course and two to the technical courses. 
This division of time applies to both Sunday and week-day students. 
The general or preparatory course includes the study of French, 
F alah commerce, mathematics, elements of mechanies, fr schurd 
drawing, projections, and perspective. After three years of prepara- 
tion there is a division of the industrial part of the instruction into 
the following departments, each requiring two years of study: 

1. Department of mechanical drafting: This department requires 
trade drawing and study of physics, shop technology, and industrial 
economy. 

2. Department of electricity: This includes drawing applicable to 
electricity and the study of physics (more especially that branch relat- 
ing to electricity) and industrial economy. 
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3. Department of mining: Here are taught the theory of the devel- 
opment of mines, industrial economy, and dialing or surveying of 
mines. 

4. Department of metallurgy and chemistry: This includes trade 
drawing and visits to industrial establishments and the study of metal- 
lurgy, chemistry, and industrial economy. 

5. Department for firemen, etc.: This includes drawing applicable 
to the subject and study of mechanics, industrial economy, and firing. 

6. Department for building contractors: This includes ‘building con- 
struction, drawing applicable to the building industry, and industrial 
economy. 

A course in practical electricity was organized in 1898. It forms 
part of the Sunday programme. 

There are two special courses. In one the object is to prepare stu- 
dents for the provincial examination for surveyors. It includes arith- 
metic, algebra, geometry, surveying, leveling, dialing, physics, and 
industrial economy. The second is a commercial course, in which stu- 
dents study banking, partnership, the industria] and commercial geog- 
raphy of Belgium, commercial law, freight rates, industrial economy, 
etc. 

In the scheme of instruction above presented drawing occupies a 
prominent position, as, in fact, it does in all trade and industrial 
schools. In this school drawing from prints was formerly the rule, 
but this custom has been entirely superseded by sketching from wooden 
models or directly from the parts of machinery. 

Students are admitted at the age of 14, but in exceptional cases they 
may enter at 12 or 13. Tuition is free to residents of the city, but 
nonresidents pay 3 francs ($0.58) a year. The sum realized in this 
manner is applied to the purchase of books, ete., which are distributed 
as prizes at the end of the year. 

There are a Sunday and an evening division. Recitation hours are 
from 7.30 to 9.30 p. m. every week-day evening and from 8 to 12 
Sunday morning. 

The school population is increasing each year. In 1895-96 it was 
883. The short table which follows shows the increase in attendance 
for each year of the period 1896-97 to 1899-1900. It also shows the 
character of the employment of the students. The data are derived 
from the official report of the inspector of industrial schools for the 
province of Hainaut. 
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ENROLLMENT AND CHARACTER OF EMPLOYMENT OF STUDENTS, INDUSTRIAL AND 
COMMERCIAL SCHOOL AT CHATELET, 1896-97 TO 1899-1900. 


School year. 
Character of employment. a iT 7 
1896-97. 1897-98. 1898-99. 1899-1900. 
MAIN ETE DLOMCES a te yyaia alee siastets cise hee acieieie eieseel aera 63 55 59 50 
Industrial employees (ouvriers d’industrie) 287 312 341 404 
Agriculture ..... te : 28 32 28 21 
General trades, occu da : 208 216 255 275 
PLOLESSIODAL a onc 20.5 b shateccih slop tebere acianctar chal: Pypseiete es 12 60 78 82 
Clerks -OMmiee HEP Oto c 6 .tcche eee Sanne coe cen sas mien 182 135 138 142 
SChoolboys, Students, C6C.. cae ong ore praetor 198 | 167 159 168 
TSG Ralls Carpet ei eee ha etre Se NE ec SN es a 928 | 976 1, 058 1,142 


It is seen that with the exception of a small percentage of school- 
boys, students, etc., all were engaged in gainful occupations. The total 
enrollment during the school year 1899-1900 was 1,142, of which number 
872 were enrolled in week-day classes only, 560 in Sunday classes 
only, and 210 in both Sunday and week-day classes. There were 705 
students 16 years of age or over, 425 of 18 years or over, and 165 
were above 20 years old. 

Of the 1,142 students enrolled about 22 per cent had dropped out of 
the classes before the end of the year. This defection is less than the 
average for the schools of the province. 

Certificates of capacity are given in all courses, except the special 
course for surveying, to students who pass an examination with an 

average of 60 per cone at the end of the five years’ course. Students 
who take the surveyor’s course must pass the examination before the 
examining board for the province of Hainaut. In 1900 there were 60 
certificates of capacity awarded, and 18 students passed the surveyor’s 
examination. 

There are 19 teachers, including the director, engaged in the various 
departments. 

This school occupies a building in common with the intermediate 
school. Subsidies are received from the State, the province of Hainaut, 
and the commune. 


INDUSTRIAL SCHOOL, GHENT. 


The Industrial School of Ghent dates from the year 1898. As first 
organized but little was accomplished in the way of arias working- 
men, as the instruction was too scientific or theoretical. In 1833 the 
school was reorganized in conformity with local needs, and was made 
a communal institution. In 1835 a special course in designing of 
machinery was added. This was for foremen, directors, and drafts-! 
men of the industrial establishments of Ghent, up had Some been. 
compelled to go to England and Germany for such instruction. In 
1836 the studies were divided into two departments—one in French for 
advanced students, and the other in Flemish for ofdinary workmen. 
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In 1856 a new course for firemen and engineers was created. An 
independent school of industrial drawing and weaving was founded in 
1852 and in 1860 the two schools were united under the name of Indus- 
trial School, the courses of both being reorganized. In 1893 the school 
was again thoroughly reorganized by a special commission consisting 
of delegates from the city, the province, and the central Government. 

Under its present organization the object of the school is stated to 
be to train firemen, engineers, electrical workers, building trades arti- 
sans, painters and decorators, mechanical draftsmen and draftsmen for 
building construction and the art industries, and foremen and heads 
of establishments in the textile, mechanical, and chemical industries. 

The teaching staff includes a director and 23 instructors, among whom 
are a number of eminent specialists. The courses are so arranged that 
in two, three, or four years students may prepare themselves for 
diplomas in any one of the following specialties: Mechanical indus- 
tries (8 years); chemical industries (8 years); textile industries (8 
years); as designers and industrial decorators (4 years); as firemen 
(2 years); as firemen and enginemen (2 years); and as electrical 
workers (2 years). 

Instruction in some branches is in Flemish, but in others French is 
used. The branches taught are: In Flemish—arithmetic, algebra, 
geometry, descriptive geometry, chemistry, mechanfcs, physics, the- 
ory «nd practice of weaving, spinning, accounting, firing, steam engine 
tending, history of ornamentation, and electricity; in French—chem- 
istry, chemical manipulations, mechanics, physics, accounting, indus- 
trial economy, and steam engineering. English and German are also 
taught. 

In addition to the above branches and special subjects, drawing 
receives prominent notice. The drawing courses include elementary 
drawing of various degrees, mechanical drawing, drawing as applied 
to construction, and ornamental drawing and modeling. 

The lessons are given, for the most part, from 5 to 9 o’clock in the 
evening, though instruction in certain courses is given during the day 
and on Sunday morning. Following are the tuition fees paid by 
students: Ten francs ($1.93) a year for each independent registration 
in branches for which charges are made; 10 francs ($1.93) a year for 
regular students in the courses relating to the mechanical and chem- 
ical industries; 100 francs ($19.30) for regular students in the textile 
industry course; 200 francs ($38.60) for special students attending 
only the practical exercises in the weaving shop; 30 franes ($5.79) for 
regular students in the decorative art course, and 50 francs ($9.65) for 
special students attending the decorative art course. 

The school is well equipped for its work. It has a library, a chem- 
ical laboratory, a physical laboratory, an electrical workshop, a weav- 
ing workshop, and collections of appliances and industrial materials. 
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The building is ample for its purposes. In 1895-96 there were 918 
students following the various courses. These were classified accord- 
ing to ages and occupations as follows: Four hundred and forty-eight 
from 14 to 16 years of age, 255 from 16 to 20 years of age, and 215 
20 years of age or over; 456 were workingmen, 218 were office 
employees, 206 were students in various schools, and 38 were without 
occupation. 


INDUSTRIAL SCHOOL, JUMET. 


This institution, sometimes called the ‘‘School of industry and 
design,” and sometimes the ‘‘ Industrial and commercial school,” was 
established the last day of December, 1870, and was reorganized in 
1894. It isa mixed school, including industrial departments, a com- 
mercial department, and a department of artistic designing. The lat- 
ter does not alter its character as an industrial school, as the drawing 
is in reference to industry. 

Formerly there was a lack of unity in the instruction, the student 
being allowed too much liberty in selecting studies, to the detriment 
of himself and the school. Again, the proper degree of primary edu- 
cation was not always exacted of pupils. That condition of affairs has 
been changed by the new organic law, and the school may now be said 
to have a prosperous future before it. More attention is paid to the 
qualifications of matriculants, who are now required to follow regular 
series of studies in relation to their trade or occupation, and none are 
allowed to enter the specialized departments without being suitably 
prepared. The reforms caused a temporary decrease in attendance, 
but the loss has been more than recovered and the prestige of the 
school has increased. 

As the school is now organized the programme of instruction 
includes a preparatory course of two years, common to all students, 
and two other years of study in one or more of the following special 
courses or departments: (1) A course for draftsmen; (2) a course for 
machinists; (8) a course for miners; (4) a course for constructors; (5) a 
course for clerks, office employees, ete. (commercial course). 

The various branches and specialties in which instruction is given 
are arithmetic, hygiene, French, geometry, drawing of various degrees 
(elementary, sre enans. etc.), drawing applied to industry, physics, 
chemistry, algebra, trigonometry, surveying, commerce, German, 
English, industrial economy, mechanics, steam firing and engine tend- 
ing, late technology, exploitation of SPS. and building construc- 
tion. A course in practical electricity was installed in 1898. Drawing 
has been reorganized by taking as a basis the teaching of geometric 
forms and projections. Industrial economy is an obligatory branch 
for all third-year students. 

The school year lasts from October 1 to July 10. Instruction is 
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given evenings from 7 to 9 o'clock, and on Sunday morning from 7.45 
to 11.45. Four years of study are required of students in both Sunday 
and evening courses. The entrance fee is 3 francs ($0.58) for residents 
of the commune and 5 frances ($0.97) for nonresidents. Students on 
entering must be 14 years of age, as a general rule, and must have a 
knowledge of the fundamental rules of arithmetic. 

Including the director there are 15 instructors engaged in the 
various courses. 

The number of students enrolled in 1895-96 was 326. ‘The following 
table shows the enrollment for each of the four school years following 
that date. The students are separated as to evening and Sunday 
attendance, and as to age groups. Another column shows the per cent 
of decrease in attendance by the end of the year. The large decrease 
(29 per cent) shown during the last year of the period is partly attrib- 
utable to increased industrial activity, which took many from the 
school. 


NUMBER OF STUDENTS ENROLLED, BY AGE PERIODS, AND DECREASE IN ATTENDANCE, 
INDUSTRIAL SCHOOL AT JUMET, 1896-97 TO 1899-1900. 


Students enrolled in— | Age of students. De 
a adil | 5 crease 
Reenuolinces lE | op Spe: eo 12 and | 14 and | 16 and / 18 and 20 by end 
meRNOLy oats » | EVER sonday na | dents, | Under | under | under | under | years | of year 
Oecd eer pet mana 16 18 | +520 or | (per 
oe [elasses. years, | years. | years. | years. | over. | cent). 
as | | | rs z F 
oh Co 75 | 158 175 BOB NE tae inn 120+ 102 76 110 24 
BOOT 8 nnn pias canes 75 | 175 178 OG allelosalele (aos 114 116 pl pare 25 
ton aa SEA ere eg 92 241 218 ie ease Peers 129 163 99 160 par 
1899-1900. .....--.-- 86 | 248 | 191 525 8 114 126 123 154 29 
| | 


The following table shows in a general way the character of the 
employment of the students enrolled during each of the four years 
1896-97 to 1899-1900: 


CHARACTER OF EMPLOYMENT OF STUDENTS, INDUSTRIAL SCHOOL AT JUMET, 1896-97 


TO 1899-1900. 


Character of employment. 
Employ- 
Total ene ee Clerks, | Various | q 
pcnooh year. students. |Mine em-| @Ustrial | 4 orien. office em- other em-| Students 
ployees. establish-| “ture. | ployees,| ploy- Nee 
aa ete. ments. | * 5 
ete. | 
HS SGOT nee eres ae keto onsie'si a siege 408 15 183 6 86 66 py} 
S07 98s ecmlcliase a cisieis a,c la w.e.s aie) 428 20 193 3 113 60 39 
I SOS=O9F memes tics = cies caw eauinielare 551 27 266 2 139 66 51 
SOS POO icra atalerete lo mv siclere ermine 525 24 238 4 152 55 52 


A large number of prizes consisting of tools, instruments of pre- 
cision, text-books, and savings-bank accounts are awarded each year 
Numerous prizes are offered by manufacturers 
and others who wish to encourage the students. 


to the best students. 
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An association of the alumni has recently been formed. It numbers 
over 130 members and is active in devising means for the betterment 
of its members and for assisting the school. 

This institution ranks high among industrial schools, not only in 
attendance, but in the character of the instruction and the intelligence 
of the students. 


INDUSTRIAL SCHOOL, LA LOUVIERE. 


The school at La Louviére was established in 1888 by the commune, 
assisted by the province of Hainaut and the State, and was opened to 
students in October of the same year. Its object is explained to be 
the proper preparation of workmen for performing in a worthy 
manner the duties of foremen, overseers, etc., in the various industries 
of the neighborhood. While this school was compelled to begin in a 
very modest way, there being a lack of many essentials in the way of 
furniture, apparatus, ete., it is now very well supplied with models 
and scientific objects for illustrative purposes, and has a modest library. 
It occupies the intermediate school buildings. 

The instruction is given in two divisions, one for evenings and the 
other for Sundays. Those departments in which Sunday instruction 
is given are: (1) The department of mining; (2) the department for 
firemen and enginemen; and (8) the department for artisans (masons, 
carpenters, and joiners). Instruction in these Sunday departments is 
given during the hours from 8.30 a. m. to 12.30 p. m. 

The evening departments are: (1) Department for accountants, clerks, 
salaried employees, etc. (commercial department); (2) department for 
firemen and enginemen; (3) department of metallurgy; and (4) depart- 
ment for earthenware and glassware workers. In these departments 
instruction is given on four week days from 7 to 9 p.m. Besides 
these regular departments there are special courses which are 
optional. The subjects and specialties taught in the school are arith- 
metic, geometry, trigonometry and surveying, French, bookkeeping, 
commercial law, industrial geography, physics, chemistry, shop tech- 
nology, application of descriptive geometry, building and industrial 
construction, exploitation of mines, general and industrial drawing, 
ornamental drawing from casts, industrial economy, hygiene, German, 
English, and painting on china and porcelain. 

In 1897 the course in surveying was enlarged by adding instruction 
in the strength of materials, the elements of leveling, and the con- 
struction of roads, sewers, etc., thus forming a new department 
entitled ‘‘ Department for conductors of works.” A course in practi- 
cal electricity was added in 1898 and a laboratory installed in connec- 
tion therewith. 

The age of admission is 14 years, but those having received a 
certificate from the primary schools may be admitted before they 
reach the age of 14. Females are admitted to the commercial classes 
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and the painting courses. An admission fee of 3 francs ($0.58) is 
charged the students living in the commune, but nonresidents must 
pay 5 francs ($0.97). No tuition fee proper is charged. 

The school year extends from October 1 to August 1. The duration 
of study is three years in all week-day courses. It is also the same 
for all Sunday courses except the commercial course for females and 
the German and English courses, in which it is two years. 

A large number of cash prizes are distributed every year in sums 
ranging from 7.50 franes ($1.45) to 25 francs ($4.83). * Several special 
prizes are offered by societies, establishments, and individuals. Other 
prizes consisting of books and instruments are given in large numbers 
for assiduity and ability shown. A feature of the school is the plan 
of offering a special reward to graduates who receive additional 
diplomas. The result may be judged from the fact that in 1900 prizes 
were awarded to 33 students for obtaining a second diploma, to 19 for 
a third, to 5 for a fourth, to 2 for a fifth, and to 1 student for having 
obtained a sixth diploma. In the preceding year one student was 
rewarded for having obtained a seventh diploma. 

Visits to industrial establishments for the purpose of observation 
and study are made by the various departments. This custom, which 
is supposed to be followed in all industrial schools, is more closely 
observed in this than in many others. 

The La Louviére school is of growing importance. During the 
first year of its existence there were 223 students enrolled, while 
during the school year 1899-1900 the number amounted to 801, of 
whom 84 were females. The students came from about 50 communes. 

The following table shows for each school year from 1896-97 to 
1899-1900, the enrollment in the evening and Sunday divisions, and 
the total enrollment, the number of students, by age periods, the num- 
ber and per cent of decrease in attendance by the end of the year, and 
the number of diplomas granted: 


NUMBER OF STUDENTS, BY AGE PERIODS, DECREASE IN ATTENDANCE, AND DIPLOMAS 
GRANTED, INDUSTRIAL SCHOOL AT LA LOUVIERE, 1896-97 TO 1899-1900. 


Students en- : Ses Decrease by end 
Olean Age of students. of year, ax 
Total ; | maa 
Soe! enroll-| 12 and | 14 and | 16 and | 18 and | tant 
wear Eyen- Sunday! ment. | under) under | under | under |20 years) Num- | Per ea 
ane courses. 14 16 18 20 jorover.| ber. + cent. sy 
COURSES: years. | years. | years. | years. 
1896-97..... 218 338 596 73 133 123 80 147 119 21 59 
1897-98... .. 248 402 690 84 177 152 84 153 157 24 107 
1898-99... .- 287 481 768 92 194 181 128 173 176 | 23 114 
1899-1900... 259 542 801 43 155 209 158 2386 (@) 23 124 


a Not reported. 


The principal points to be illustrated by this table are the steady 
increase in attendance and the ages of the students. As regards this 
latter point, it is surprising to note that nearly one-half the students 
enrolled in 1899-1900 were 18 years of age or over, while three-fourths 
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of them were 16 years or over. This is another proof that the actual 
workmen are most interested in the industrial schools. Of the 124 
diplomas granted during the same year there were 4 in mining, 29 for 
firemen, enginemen, etc., 10 in building construction, 8 in shop tech- 
nology, 4 in metallurgy, 8 in electricity, 15 for conductors of works, 5 
for painting in imitation of wood and marble, 19 in commerce, 17 in 
foreign languages, and 5 in painting. 

The following table shows for each year of the same period the 
number of students, subdivided as to sex and character of employment: 


NUMBER AND CHARACTER OF EMPLOYMENT OF STUDENTS, INDUSTRIAL SCHOOL AT 
LA LOUVIERE, 1896-97 TO 1899-1900. 


apie Ons Character of employment. 
Se a Seetie e eee itt 
Employ- | 
Total Seer een 
School year. enroll- ees 10 10-| Salaried | Agricul- V oTIOUS 
; re- | ment. |Mineem-| Gusttial | oficials | tural oc-| Other, | Students 
Males. | wales ployees jestablish atl cupa- gainful | in other 
S. yees. nents, alenike. Rare oceupa- | schools. 
rades, tions. 
ete. 
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This table but emphasizes the fact that by far the greater propor- 
tion of students are those already engaged in industrial or other occu- 
pations, and hence have not the time to attend schools except those of 
this character. ’ 


INDUSTRIAL SCHOOL, MORLANWELZ. 


The official report on technical education in Belgium published in 
1897 begins the account of the Morlanwelz school with the following 
paragraph: ‘‘The industrial school of Morlanwelz occupies, by its 
organization, its school population, its magnificent equipment, the 
excellence of its instruction, and its model corps of teachers, the fore- 
most rank among similar institutions of the country.” 

The origin of this school was found in the modest school of draw- 
ing established in 1866 under the auspices of M. Léon Warocqué, 
administrator of the Mariemont and Bascoup collieries and mayor 
of Morlanwelz. Lessons were given on Sunday morning from 9 to 12 
o’clock in the attic of the boys’ primary school. In 1871 Mr. Arthur 
Warocqué, who had succeeded his brother as director of the school, 
proposed that its scope be broadened by the addition of other courses. 
This proposition was favorably received by the communal council of 
Morlanwelz, and on May 26 of the same year the school was converted 
into an industrial school, and from that date it has steadily developed. 
The attendance so increased that it was necessary to use the recitation 
rooms of the primary school. This space in time became insufficient, 
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and a separate building, especially designed for the use of the indus- 


4 
y 


trial school, was erected in 1888. Additions became necessary and 
were made in 1894, 

At first instruction was given on certain nights during the week. 
In 1873, however, a Sunday division was added for those who could 
not attend the evening classes. New courses have been added in both 
the evening and Sunday divisions as necessity demanded. Courses in 
hygiene and industrial economy, common to certain students of both 
divisions. were added in 1878; a course in commerce was added to the 
evening division in 1882, and one in free-hand industrial drawing was 
added to the Sunday division in 1883. The last course was trans- 
formed into the department of shop technology in 1892. The depart- 
ment of building constructions was added in 1887 and that of industrial 
electricity was founded in 1893. Thus in its present organization the 
school consists of two divisions, the one embracing courses given on 
Sunday and the other courses given on week-day evenings. 

The Sunday division embraces five departments, relating to as many 
branches of industry. The duration of studies in the Sunday depart- 
ments is three years for some and four years for others. During the 
first two years the students of all the departments pursue the same 
studies: Arithmetic, practical geometry, drawing, projections, sketches, 
etc. Specialization takes place in the third year among the follow- 
ing five departments: Department of mining (in this the students 
study the exploitation of mines, dialing, and apparatus made use of 
in mining work); department of building construction (in this are 
given courses relating to materials that enter into buildings and their 
employment, the drawing of simple constructions and their parts, and 
the maintenance of buildings); department for firemen and enginemen 
(this includes the study of the elements of physics and mechanics, 
boilers, steam engines, their care and maintenance, and the drawing 
of the parts of which they are composed); department of shop tech- 
nology (in this instruction is given in physics and mechanics so far as 
necessary in the study of metals, hand and machine tools, and the set- 
ting up and care of machinery and metallic constructions; also the 
drawing of tools and machines and their parts); department of indus- 
trial electricity (in this are studied the principles of industrial elec- 
tricity, the ordinary apparatus and methods employed in generating 
electrical currents, the utilization of these currents, and the drawing 
of all apparatus and their parts). To be admitted to the last depart- 
ment students must have a knowledge of physics and mechanics. 
In fact, physics and mechanics applicable to the particular subjects 
form the stepping-stone from the second year to the last three special- 
ties. The departments for mining and civil constructions require one 
year in addition to the preparatory course of two years. The depart- 
ments for firemen and enginemen and for shop technology require two 
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additional years. The department for industrial electricity has here- 
tofore required but one extra year, but another year is to be added, 
making the time four years. 

In all the Sunday departments the study of hygiene and industrial 
economy is obligatory, but only twelve hours during the year are 
devoted to these subjects. All of these Sunday courses are given in 
the morning from 7.15 to-10.15 during the summer months and from 
8.15 to 11.15 during the winter months. 

The evening division embraces two departments, one of which is 
preparatory to the other. The complete course, including all the 
studies in both departments, is covered in five years. The first three 
years are passed in a department for draftsmen, which carries the 
following studies: Arithmetic, algebra, elementary geometry, applied 
geometry, surveying, leveling, descriptive geometry, commerce, indus- 
trial econony, hygiene, and industrial drawing. The next two years 
are passed in a department of mechanical engineering, which includes 
the study of physics (gravity, heat, light, electricity), physics applied 
to heating and steam generating, elemehtary chemistry, mechanics, 
strength of materials, metallic constructions, workshop technology, 
steam engines and boilers, the drawing of boilers, engines, and metallic 
constructions. 

In the evening division instruction is given on Tuesday, Wednes- 
day, Friday, and Saturday from 7.15 to 9.30 o’clock, and it is much 
more complete than in the Sunday division. It is very usual, how- 
ever, for students who have completed the studies in the evening 
division to follow one or more of the specialized departments of the 
Sunday division. They most frequently enter the departments of 
mining, building construction, and industrial electricity. It is pro- 
posed to reward such students in the future by giving them a higher 
diploma at the end of the course than is given to the ordinary student 
of the Sunday division. At the same time they will be subjected to 
a more rigid examination, and the instruction will be on lines to agree 
with their more advanced technical knowledge. 

The school year begins October 1 and covers a period of 40 weeks. 
The school term thus ineludes 120 hours of recitations for the Sunday 
courses and 3860 hours for the evening courses. In 1900 the school 
possessed a corps of 18 teachers, the director included, many of whom 
were engineers by training or members of the fennel force of large 
industr cl establishments of the neighborhood. 

The minimum age of admission of students is 14 years. Those who 
have completed their primary education, however, can enter regardless 
of their age. Since 1886 girls have hee adrian to all the courses, 
but there were only 6 girl students in 1896 and in 1900 there were only 
13. The students must furnish at their own expense all materials of 
which they have need. Instruction is gratuitous, with the exception 
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that residents of Morlanwelz pay an entrance fee of 3 francs ($0.58) 
and nonresidents 6 francs ($1.16). Each student must be provided 
with a manual for each eourse. Elaborate note taking is discouraged. 
The principal industrial establishments of the surrounding districts are 
visited by the students each year under the direction of a competent 
instructor. The students are required to make a great many drawings 
and plans each year, and, to a less extent, models. 

The growth in importance of the school can best be traced in the 
increase that has taken place in the number of students in attendance. 
Several months after the opening of the courses in 1871 there were but 
50 students. By the end of the year the number had increased to 150. 
There were 200 in 1876 and 708 in 1893. In this latter year the admis- 
sion fee was raised and the number decreased somewhat, being but 647 
in 1896, the last year included in the Government report. The school 
report for 1900 states that 776 students were enrolled during the school 
year 1899-1900. Of these 272 were students entering for the first time, 
or after an absence of several years, while 504 had attended during 
the previous year. The total number enrolled in 1900-01 was 811, of 
whom 627 were in attendance at the end of the year. 

Comparative figures showing the grouping of students by age peri- 
ods for the school years 1896-97 to 1899-1900 are here introduced 
in tabular form. The data for 1900-01 are not complete and can not 
be used in this comparison. 


NUMBER OF STUDENTS, BY AGE GROUPS, INDUSTRIAL SCHOOL AT MORLANWELZ, 1896-97 


TO 1899-1900. 
| Stud satel Ages of studenis enrolled. 
Students 2 at- 
7 enrolled tendance | 
Year. during | atthe |Under 14 aa bet eae bee es 20 years 
year. end of years. anne One years or over. 
| the year. - 3 - ee : 

OY) eS S80 5 ae ee 702 579 46 | 235 155 | 103 163 
1897-98. NORE Aad sews 728 602 54 157 297 132 158 
Ee ae = PO CAE nee 733 568 97 157 178 | 101 200 
OOO LOO es aiateinsns isi < winj/siace.ainic «sie 776 613 90 181 178 | 125 202 
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The occupations of those entering the school in 1899-1900 and the 
distribution of the pupils among the various sections are shown in the 
following table: 


NUMBER OF STUDENTS, BY OCCUPATIONS AND INDUSTRIES, INDUSTRIAL SCHOOL 
AT MORLANWELZ, 1899-1900. 
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Sunday division. ahora. 
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The first of these tables shows the interesting fact that a large per- 
centage of those who attend this school are above the age at which the 
usual school studies are terminated, and the number of such students 
is increasing. Taking those above 18 years of age, for instance, it is 
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seen that an actual as well as a relative increase has been shown from 
year to year. In 1896-97 there were 266 students 18 years of age or 
over, or 37.9 per cent of the total enrollment; in 1897-98 the figures 
were 290, or 39.8 per cent; in 1898-99 they were 301, or 41.1 per cent; 
and in 1899-1900 they had risen to 327, or 42.1 per cent. 

The second table shows that with the exception of 98 all the stu- 
dents were engaged in gainful occupations, only 77 being reported as 
attending other schools. It is interesting to note the large number 
of students drawn from the mining, building, and fotindry and ma- 
chine-shop industries, which are represented in the Sunday division of 
the instruction by the departments for.mining, building construction, 
and shop technology. 

As usual in schools of this character, quite a large percentage of the 
students drop out before the end of the year. This defection amounted 
to 21.5 per cent for the school year ending July 30, 1901, 21 per cent 
in 1900, 22.5 per cent in 1899, 17.3 per cent in 1898, and 17.5 per cent 
in 1897. This is probably no greater than the average defection in 
industrial schools. 

Certificates of proficiency are awarded to those who pass a successful 
examination at the termination of their studies. Great value is placed 
upon them both by the student and his employer. The first certificates 
were delivered in 1874 to 13 students who had completed the work 
in the department for designing. From that date until 1901 a total 
of 1,168 certificates had been granted. The number of individuals 
receiving them was not reported, but in the general report issued in 
1896 by the Belgian Government it is stated that at that date 832 
certificates had been issued to 492 students, thus indicating how fre- 
quently the same student follows the studies in more than one depart- 
ment. The following statement shows the distribution of the 1,168 
certificates among the different departments: 


Sunday courses: 


« Department of mining (since 1877) .....---.---------------+-----+----- 228 
Department for firemen and enginemen (since 1881)...-.-.------------- 263 
Department of building construction (since 1888).-.-..---.------------- 171 
Department of shop technology (since 1893) .....---------------------- 86 
Department of industrial electricity (since 1894) .......----.------------ 64 

Week-day courses: 
Department for draftsmen (since 1874) ......-.------------------------ 243 
Department of mechanical engineering (since 1876) ..-.-.--------------- 113 


ANG RAI KO lOO COURS <4 Soon dose Oe ee mee IeIOSe BOR EIe aaa cease 1,168 
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Of the 492. students who had received certificates at the end of 1896 
the occupations on entering the school and those subsequently engaged 
in are shown in the following table: - 


OCCUPATIONS OF STUDENTS ON ENTERING SCHOOL AND SUBSEQUENTLY, INDUSTRIAL 
SCHOOL AT MORLANWELZ. 


| 


On en- On en- 
e : Subse- . par Subse- 
Occupations, peg quently. Occupations. nen quently. 
| 
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Various trades 33 28 || | 
Overseers....-- 4 18 || Mo tat cae eee 492 | 492 
Foremen, mines 2} 56 || 
Chief foremen, 1 
rectors Of works..-....2:-- ere 6 || 


This must be considered as in every respect a remarkably favorable 
showing. It is noticeable that fewer persons are engaged in the lower 
occupations after leaving than upon entering the school, while in the 
higher occupations the opposite result is seen. The class of miners 
shows the extent to which students have been enabled to improve 
their conditions as the result of the training received in the schools. 
The list shows that 126 miners entered the school, while but 46 are 
found in that occupation subsequently. On the other hand, there are 
shown 56 mine foremen and 6 chief mine foremen against but 2 hold- 
ing those positions upon entering the school. In the same way while 
there were but 5 foremen of shops, draftsmen, and builders entering 
the school 63 attained this position in subsequent years. Similar com- 
parison could be made for other classes of the occupations shown. 

Excursions for observation are made, each department visiting such 
industrial establishments as present features of interest in line with 
their studies. Thirty-five such visits were made in 1899-1900. 

Some traveling scholarships are accorded the best students each 
year. Those receiving them are required to send a written report of 
their observations to the school. This school has become such an 
important institution that the provincial inspector, after suggesting 
numerous changes, in his report for 1900 recommended that the 
administrative commission solicit authority from the State and prov- 
ince to change its title to ‘‘ superior school.” 

Subsidies are received from the State, the province of Hainaut, and 
some of the neighboring communes. Expenditures are not high, con- 
sidering the importance of the school. The total cost for 1896 was 
20,806 francs ($4,016). The cost for 1899 was 24,604 francs ($4,749). 

The school is governed by an administrative commission composed 
of 6 members, of whom 2 are named by the State, 2 by the province 
of Hainaut, and 2 by the communal authorities. The immediate con- 
trol is vested in a director. 
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Another school for which data of a later date than 1896 could not be 
obtained, but which should be mentioned because of its importance, is 
that of Seraing. This school was founded in 1858 by the commune 
and several heads of industrial establishments for the purpose of so 
enlarging the knowledge of workingmen as to enable-them to exer- 
cise their vocations in a more intelligent manner. The school from 
its origin was subsidized by the Government, but was not regularly 
recognized as a subsidized institution until 1861. Several unimpor- 
tant changes were made in the organic law from time to time, but it 
was not until 1892 that the present organization was adopted. Pre- 
vious to that year regular students were required to attend four years 
and study all the branches then taught. Upon passing the prescribed 
examination they received a general diploma, in which no specialty 
was mentioned. Under that system special students were admitted 
and allowed to choose such studies as they pleased, which was more 
often a detriment than otherwise, for such students often chose with 
little wisdom and were after a time discouraged and became irregular 
in attendance or dropped out altogether. The reorganization of 1892, 
however, completely changed the old system, and with beneficial 
results. No special students are now admitted. The duration of 
studies is four years, as before, but the scheme of instruction includes 
two distinct divisions, namely: (1) A preparatory department, in which 
all the branches taught are obligatory and in which three years of 
study are required; (2) a special department, in which the student 
may devote his time to a specialty. In this department one year’s 
attendance is required. 

The preparatory department includes instruction in French, linear 
drawing, ornamental drawing, industrial drawing, arithmetic, alge-_ 
bra, geometry, plane trigonometry, descriptive geometry, physics, 
mechanics, chemistry, hygiene, industrial economy, and commerce. 
The special subjects taken up in the fourth year are (1) industrial 
chemistry and metallurgy, (2) applied mechanics, the construction of 
machinery, and firing of boilers, (3) building construction, (4) practical 
electricity, (5) geometric drawing, sketches, and their application. 

A special Sunday course in linear drawing, ornamental drawing, and 
industrial drawing is annexed to the school. Diplomas are now issued 
in the first four specialties shown above instead of the general certifi- 
cates formerly awarded. During the fourth year the students visit 
industrial establishments under the guidance of their respective 
teachers. There they witness the various metallurgical operations, 
draw diagrams of machinery in motion, become better acquainted with 
the various parts of machinery, and learn a multitude of practical 
details which it would be difficult to explain in the class room. 
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The school year begins October 1 and ends the last of June. The 
class hours are from 7 to 9 p.m. on week days and from 9 to 11 a. m. 
for the Sunday drawing course. 

To be admitted, students must be 14 years of age and submit to-an 
examination in French and arithmetic. In the Sunday course, how- 
ever, students are admitted at 12 years of age. The latter course is 
free. Tuition’ is also free in the week-day courses for students living 
in Seraing, but nonresidents are required to pay 20 francs ($3.86) per 
year. 

This school occupies the building of the intermediate school. Dur- 
ing 1895-96 there were 375 students enrolled. During the same year 

3 diplomas were delivered in the specialties mentioned above. The 
institution is said to be doing good work. Eighteen instructors, the 
director included, are employed. 


INDUSTRIAL SCHOOL, TOURNAY. 


The industrial school at Tournay is one of the oldest and most 
important industrial schools in Belgium. In 1837 the communal council 
created a school of arts and trades. The civil hospitals, the bureau 
of charity, and two individuals contributed 52,000 francs ($10,036) 
toward the cost of installation, which amounted to 127,000 franes 
($24,511). In 1860 the school was thoroughly reorganized, in order 
to bring it more in touch with actual industrial conditions, and it now 
has a scheme of operation that is possessed by no other industrial 
school in Belgium. Its work is divided between two distinct divisions: 
(1) The industrial school proper and (2) apprenticeship workshops, in 
which instruction is given during the day. There is also a boarding 
department under the supervision of the director of the school, which 
permits students from other districts to take advantage of the school. 
To be admitted to the boarding department students must be between 
the ages of 14 and 16 years. Instruction is gratuitous for all stu- 
dents, but 450 franes ($86.85) a year is charged for the privileges of 
the boarding department. 

This organization would seem to resemble that of the trade schools, 
but differs from them in some respects. Thus all students in the 
industrial school are not expected to serve in the shops, and for those 
in the shops (apprentices) attendance in the industrial school is only 
obligatory for the boarding students. Were it otherwise, this would 
be very properly considered a trade school. 

The school and workshops are governed by a commission of 9 mem- 
bers, of which 6 are appointed by the communal and 3 by the provin- 
cial authorities. The school grants 3 kinds of certificates: (1) Cer- 
tificates of theoretical studies given to students of the third year who 
have passed the prescribed examination successfully; (2) certificates of 
practical studies to apprentices satisfactorily completing their appren- 
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ticeship in the shops, and (3) certificates of theoretical and practical 
studies to students who have completed both courses. 

The school is excellently housed in a large building and is fully 
equipped with the necessary tools, collections, models, books, ete., for 
its work. 

In the industrial school the instruction covers three years and 
includes the study of French, arithmetic, geometry, mechanics, chem- 
istry, physics, calculations, theoretical and practical electricity, indus- 
trial economy, and drawing. The course in applied electricity was 
opened in 1895. The lessons are given from 7 to 9 in the evening 
during the winter months and from 6.30-to 8.30 in the morning during 
the summer months. The course in industrial and practical electricity 
is given on Mondays and Saturdays from 4.30 to 6 p. m. To be 
admitted students must be 12 years of age or over and have completed 
their primary education. In 1899-1900 these courses were attended by 
200 students, most of whom belonged to the laboring classes. 

Much the most interesting and important feature of the school of 
Tournay, however, is the division of apprenticeship workshops. In 
1900 the school had 6 classes of shops, in which were employed a total 
of 121 upprentices, as follows: Machine shops, 37; iron-turning shops, 
20; joinery shops, 18; pattern-making shops, 16; locksmithing shops, 
25; molding shops, 5. 

The school has no shops of its own. It enters into contracts with 
local manufacturers, who undertake to direct the pupils’ practical 
education under conditions set forth in the contracts. At present there 
are three such contracts in force. Some of the main features of these 
contracts are as follows: 

1. The Tournay Construction Company undertakes to receive 80 
apprentices into its shops, of whom 36 are to be placed in the machine 
shop, 16 in the iron-turning shop, 14 in the molding ‘shop, and 14 in 
the pattern-making shop. The company furnishes shop room and 
machinery. It also furnishes tools for the machinists’ and turners’ 
apprentices, but the molders’ and pattern-makers’ apprentices furnish 
their own tools. ‘These apprentices do not receive any remuneration, 
but the company must distribute 500 francs ($96.50) a year as prizes 
to the most meritorious. One thousand frances ($193) was paid by the 
school for shop room and tools placed at the disposition of the appren- 
tices, and in addition the company receives 1,500 francs ($290) annually 
for the instruction given. 

2. M. Henri Vanden Broeck, ironmonger, undertakes to admit 18 
apprentices into his shops and to make them good locksmiths, sheet- 
iron workers, or wrought-iron workers. The apprentices are to be 
admitted on six months’ probation, then definitely if they show apti- 
tude. They receive nothing for their work during the first two years, 
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but during the next two years they are paid a daily wage of 0.50 franc 
($0.10) for the first 6 months, 0.60 france ($0.12) for the second 6 
months, 0.70 franc ($0.14) for the third 6 months, and 0.80 franc 
($0.15) for the fourth 6 months. The contractor furnishes all tools, 
machinery, rooms, etc., for the apprentices and receives 1,000 francs 
($193) a year if the number of apprentices is 9 or more and 500 francs 
($96.50) a year if the number falls below 9. 

3. The third contract has essentially the same terms as the second. 
It is between the school and a firm of master joiners, who agree to 
receive 18 apprentices in joinery work. Those who contract to receive 
apprentices agree to observe proper rules as regards hours of labor, 
character of work given to the apprentices, etc. They also agree to 
give as much time as possible to the supervision of the apprentices 
and to employ competent foremen to give instruction during their 
absence. They agree to arbitrate disputes which may arise between 
themselves and the administrative commission of the school. They 
also agree to observe rules formulated by the school for the govern- 
ment of the shops. The apprentices work from 9 to 12 in the morn- 
ing and from 1 to 6 in the afternoon, with an intermission of 30 
minutes at 4 o’clock. 

This system of the apprentices working under contract for a manu- 
facturer is a unique method of combining technical instruction with 
the practical work of trades, and has given excellent results. 

Former contracts were much more liberal as regards remuneration 
of apprentices than the present ones. Those in force in 1896 specified 
that payment was to begin with the second year and the amount was 
to be increased each quarter. All the apprentices then received pay- 
ments, beginning with 0.10 franc ($0.02) per day the second year and 
increasing to 0.50 france ($0.10) at the beginning of the third; 0.85 
franc ($0.16) at the beginning of the fourth, and 1.15 francs ($0.22) at 
the end of the fourth year. Those who served five years (all except 
the joiners’ apprentices) received 1.50 francs ($0.29) at the end of the 
fifth year. 

Applications for admission to the shops are now more numerous 
than the places provided for in the contracts. 

The school is subsidized by the State, province, and commune. 


INDUSTRIAL AND TRADE SCHOOL, VERVIERS. 


This school owes its origin to the union in 1862 of the school of 
workmen and artisans, founded in 1837, and the courses of weaving 
and designing, inaugurated in 1857. A new organic law was promul- 
gated in 1883 and modified in 1894. As at present constituted, the 
special aim of the school is to give a technical training to workmen in 
the numerous industries of Verviers. In the scheme of instruction 
there are two divisions: (1) A preparatory division, common to all the 
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students, and (2) a superior division, subdivided into three depart- 
ments. These departments are: A department of mechanics and con- 
struction, a department of dyeing, and a department of weaving. 

One year is required in the preparatory division and three years in 
each department of the superior division. The student chooses that 
department in which the instruction is best adapted to the require- 
ments of his occupation. 

_ The subjects taught in the preparatory division are French, arith- 
metic, elements of geometry, and drawing. The branches and spe- 
cialties carried in the three sections of the superior division are geom- 
etry, commerce, physics, elementary mechanics, applied mechanics, 
elements of machinery construction, inorganic and organic chemistry, 
dyeing (theoretical and practical), the technology of woolen mills, 
weaving (theoretical and practical), electro-technics, industrial archi- 
tecture, industrial economy, drawing, and hygiene. 

The school year begins October 1 and ends June 30.- Instruction is 
given from 8 to 10 p. m. in all subjects except practical dyeing, which 
is given on Sunday from 9 a. m. to 12 m. 

A small fee of 2 franes ($0.39) is charged each year. Since the 
establishment, in 1894, of the superior school of textiles, this school 
has occupied a commodious structure in common with it separate rooms, 
however, being allotted to each. 

A large collection of materials, models, instruments, etc., has been 
made. This is especially true for the sections relating to the woolen 
industry and the branch relating to machinery. 

The age of admission is 14 years. Candidates for admission must 
pass an examination or otherwise give proof of their ability to profit 
by the instruction. The general level of studies has been recently 
raised by cutting “off some courses which were too elementary in 
character. 

During 1895-96, 587 students were enrolled. Of this number 454 
were broadly classed as workingmen, 98 were clerks, oflice employees, 
etc., and 17 were schoolboys or students. The remaining 18 were 
without occupation. 

In this school the departments relating to the textile industries fur- 
nish a preparatory training for workmen who desire to enter the 
superior textile school. While the latter school was more particularly 
intended for the sons of manufacturers—that is, for those who are to 
direct industrial enterprises—it also provides for the training of the 
more intelligent workmen who wish to qualify for positions of respon- 
sibility in textile manufactories. The work in the textile departments 
is both of a theoretical and practical nature. 

The graduates of the school are reported to be much sought after 
by manufacturers. 
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TRADE SCHOOLS FOR MALES. 


Under this general class of trade schools are included the day trade 
schools, the trade continuation schools, and the trade schools of fishing. 


Day TRADE SCHOOLS. 


Trade schools as a class have already been described. There are 
certain so-called trade schools in which instruction is given only in the 
evening or in the evening and on Sunday. Such institutions are 
intended more particularly for apprentices to the trades taught, and 
are not meant to teach trades completely as do the day schools. Hence 
two divisions of the Belgian trade schools are made, one division con- 
taining day schools, or trade schools proper, the other containing the 
evening or evening and Sunday schools, or trade continuation schools. 
The fishing schools are so unlike the other trade schools that a general 
description of them is given separately. 

Day trade schools may be divided into two subclasses, namely, 
group schools, or schools for teaching a number of distinct trades, and 
schools organized for the purpose of teaching one specific trade each. 
In the H. Nicaise trade school of metal and woodworking at Ghent is 
found the best type of the group school, while the tailoring schools of 
Brussels are types of the schools intended for single trades. 


H. NICAISE TRADE SCHOOL OF METAL AND WOODWORKING, 
GHENT. 


This school, which is one of the most important of the trade schools 
of the country, was established by the communal authorities of Ghent 
in 1887. Its purpose is the training of workmen capable.of executing 
all the higher and finer classes of wood and metal work. It prepares 
persons for such trades as locksmithing and fine metal working, machine 
construction, cabinetmaking, joinery, pattern making, turning, ete. 
As the school seeks to train the higher class of workers, only those 
students are received who have had a superior primary instruction or 
an education similar to that offered by the high schools in the United 
States. Their records in the schools are taken into account in selecting 
those who may attend this school. 

On being admitted, the parents of the students must sign a contract 
to pay a certain sum if they withdraw their sons before they have 
completed the third year of their studies. If, on the contrary, the 
students finish the course, their parents have nothing to pay for their 
instruction. 

As a preparation for the practice of any of the trades taught great 
attention is given to drawing. Attention is also given to the general 
cultivation of the students and particularly of their interest in the 
esthetic side of the handicraft work. The business side of the trades, 
such as the character and cost of the raw materials made use of, the 
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preparation of plans, the making of estimates, and the keeping of 
accounts, is given prominence. Shopwork, however, oceupies the 
major part of the time of the students, the number of hours devoted 
to this branch of the instruction being gradually increased as the stu- 
dent advances in his course. During the first year the number of 
hours of shopwork per week is 32, which is increased to 33 in the 
second year, and to 35 in the third year 

The following table shows the division of the students’ time between 
the general branches and the manual exercises: 


HOURS PER WEEK DEVOTED EACH YEAR TO EACH STUDY, H. NICAISE TRADE SCHOOL’ 
OF METAL AND WOOD WORKING AT GHENT. 


Hours per week. 
Studies or exercises. fl) aa eer 
| First year.| °& ond ‘Third year. 
year. 
ROR OND ee og a lm ool ceva we aye AS ajaswio) vaya am ajmyatele vicicin' ein. glave dlalete 231 22 1 
PDSUTRIS Tos we 1S 5S RS Eee 3 | 23 14 
PASMOME CUE ILC MOTE a5 5-5 55 < anaaleeeies aloe cee wscne ese a semer 3 | 25 es 
JMIEG INES, or - Yon SAS oe Sea URS Ee OA SAS BEANS ONAN ROC mee roa neers joceseeceee es 1 
PSO GONE N Seen teeta hs oe Sapte Aa NE wjetstn tm. 6\= arainlojnis!a air miaeisice arsix Gait ec soeisles ee pictettteeee : 1 
SES aR ee ee Gate ee oe ee <n Sein mise cae pere ee wre nee naan 73) pa "f 
LPS aS os 5 SES SESS On SSB BS SENSE os = ISBan DROSS EC SESE SERS AAs BES p ASenee | 1S eect eeotes 
LLANES, 3 RE Roe 9 Bee 8 oP Bens a So eese Ooo pee BRoE Deno aaeos | Sapo aSRonsae [eeeeetses oe oul 
POP WOM ene occas ke ee S654 depp aeSSe Adee Cot noSanasuopsocses 32 | 33 35 
ART rete 8 aI aw hay. La Aone aan apne 48 | 49 49 
| | 


Since its organization the school has undergone considerable enlarge- 
ment. It now occupies 17,761 square feet of ground. Here are 
installed its numerous workshops. ‘These include (1) a shop for car- 
pentering, joinery, and cabinetmaking, 157 by 26 feet; (2) a shop for 
machine Hae and locksmithing, 26 by 54 feet: (3) a shop for metal 
turning, planing, and fraising, 26 by 54 feet; (4) a shop for forge 
work, 62 by 26 feet, and (5) a shop for foundry and molding work, 
59 by 26 feet. There are also a machinery and motor room, a 
drawing room, 54 by 26 feet; two class rooms, each 27 by 26 feet, 
and office rooms. All of the shops are adequately equipped with the 
necessary tools and appliances. 

The instruction is given by a director, 3 teachers for the scientific 
branches, and 5 foremen for the iiercnt be ecit es The annual 
cost of maintenance of the school in 1896 was 28,760 francs ($5,551). 
Of this something over one-half is borne by the Gir, the remainder 
being met by subsidies from the province and State and from other 
sources. A committee of manufacturers and employers exercises a 
supervision over the workings of the school, and by means of frequent 
visits assure that the practical aims of the instruction are never lost 
sight of. 

The following table presents data regarding the number of students 

each year since the opening of the Eneol: their division into the 
two departments of iron and wood working, the number leaving the 
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school, the trades for which those leaving are prepared to enter, and 
the average daily wages they were able to earn immediately upon 
beginning work: 

NUMBER OF STUDENTS AND NUMBER LEAVING SCHOOL, WITH OCCUPATIONS FOR 


WHICH PREPARED AND WAGES EARNED IMMEDIATELY THEREAFTER, H. NICAISE 
TRADE SCHOOL OF METAL AND WOOD WORKING AT GHENT, 1887-88 TO 1896-97. 


Number of students. Occupations prepared for. - | Average daily 
- —— Num-| __ A: rei ” oe bap a 
ar of | jate 
ee Tronwork. Woodwork. saenede 
Year. : : dents i = a 
: Prov Weer total | went | | car. | Pat | Cabi- | 
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NATIONAL SCHOOL OF WATCHMAKING, FINE MECHANICAL 
WORK, AND ELECTRICITY, BRUSSELS. 


This school is one of the earliest regular trade schools of the coun- 
try. It was created in 1887 by the watchmakers’ association of the 
city of Brussels. The municipality permitted certain rooms of the 
Palais du Midi to be occupied for this purpose. During the first few 
years the school barely maintained its existence, and it was not until 
1891, when the Government actively intervened, that the school began 
its real work. 

The school is now administered by a committee consisting of 4 dele- 
gates of the State, 1 of the province, 1 of the city, and 2 of the watch- 
makers’ association. The cost of the school, exclusive of the quarters, 
for which no rent is paid, is about 15,000 francs ($2,895) a year. The 
number of pupils is about 50. The programme includes four years of 
study. The limited funds of the school have prevented the creation 
of all the necessary special courses, and in order to obtain general 
industrial education the students must attend the courses of the indus- 
trial school of the city. Tuition fees are 250 francs ($48.25) a year. 

The purpose of this school is very limited. There is no idea of 
building up the industry of watchmaking in the city, the only effort 
made being to train workers who can serve as expert repairers in shops 
for watchmaking, jewelry, and instruments of precision. 


TRADE SCHOOL OF FIREARMS MAKING, LIEGE. 


Liege is one of the great centers of firearms making in Europe. 
The methods of production exclusively practiced in times past and 
extensively pursued at present are those of domestic manufacture. 
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The different parts of the firearms are to a great extent assembled 
and the guns finished by the workmen in their own homes. It is only 
under the stress of foreign competition that factory methods have been 
introduced to some extent. Asa further means of mecéting the com- 
petition of other lands, there was finally created, after the subject had 
been repeatedly broached, a trade school in which workmen could 
receive instruction in those branches which could not well be learned 
in the shops. 

For a number of years prior to 1895 the industrial school at Liege 
had offered a course on Sunday morning and Tuesday and Thursday 
evenings on the theory of gun making; or rather the science as applied 
to this industry. This course included study of the strength of mate- 
rials, the properties of wood and metal used in guns, the mechanical 
principles involved in gun making and their uses, etc., and was recog- 
nized as performing a very useful service. It was felt, however, that 
there was need for an institution in which an apprenticeship in both 
the practice and theory of the trade could be served. ‘The establish- 
ment of a school in which this could be done was accordingly decided 
upon and the cooperation of the Government was accorded in 1895. 

The instruction of the school was organized into four departments, 
corresponding to the different branches of the trade. While it was 
desirable from some points of view that students should learn all the 
operations of the trade, from the practical standpoint it was felt to be 
necessary that the students should specialize according to the branch 
they intended to enter. The school is well installed and equipped for 
its work. To be admitted to the school, candidates must be 14 years 
of age and have completed their primary studies. ‘The school is gov- 
erned by an administrative commission, composed of nine gun manu- 
facturers, or former gun manufacturers. The hours of work or study 
sare from 8 a. m. to 12 m. and 1 to 6 p. m. 

The purpose of this school is to turn out fully-trained workmen. 
The recent date at which it has been established and the fact that three 
years are required to complete the course makes it impossible at this 
time to determine accurately regarding the results that have been 
attained. 

TRADE SCHOOL OF TAILORING, BRUSSELS. 


Like almost all trade schools of Belgium, the tailoring school of 
Brussels owes its establishment to private initiative, but tts support 
has been in part assumed by the central and local governments. 
Owing to the apparent diminution in the number of skilled tailors, the 
union of master tailors of the city opened, in a building placed at their 
disposal by the city, a school for the training of apprentices in the 
tailoring trade. Operations began with 4 instructors and 15 students. 
The conditions of admission are that candidates shall be at least 14 
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years of age, be in possession of a certificate of primary education, 
and pay an entrance fee of 50 francs ($9.65), and a tuition fee of 12 
franes ($2.82) a year. 

On the other hand, the students are paid a small sum for the work 
done by them. This remuneration amounts to 1 franc ($0.19) a week 
during the first year, 2 francs ($0.39) during the second, 3 francs ($0.58) 
during the third, and 4 francs (80.77) during the fourth. These sums 
are paid into the state savings bank, and remain there in the name of 
the school until the student shall have completed his apprenticeship. 
If a student leaves the school before completing his term he loses all 
right to the sums deposited on his account. 

Students on entering must serve a probationary period of one month. 
If it is seen that they do not have the necessary inclination or apti- 
tude for the trade their entrance fee is returned and they are dis- 
charged. If satisfactory, they enter into an engagement to pass four 
years of apprenticeship at the school. 

The courses relate to all branches of tailoring. The greatest advan- 
tage enjoyed by the school is the hearty cooperation of many of the 
important tailoring establishments of the city, which, in addition to 
contributing to its support, supply the school with work to be done 
by the students and look after securing positions for the graduates, 
The expenses of the school are about 12,000 franes ($2,316) a year. 
No expense is incurred for quarters, as the school is housed in several 
rooms of the Palais du Midi. Theaverage attendance is about 30. The 
hours of instruction are from 7 a. m. to 12 m. and from 1.30 to 7 p. m., 
with intermission for recreation, meals, oral lessons, and gymnastics. 

There are 5 teachers and 1 attendant engaged in instructing the 
students. It is the attendant’s duty to take charge of the new stu- 
dents. Each teacher has charge of a class of 5 students for work in 
the shops. He receives work from a regular patron, and the earnings 
from the labor of the students form part of his recompense. 

Students must draw the different parts of the clothing, and twice a 
week they receive instruction in the theory of tailoring. An outline 
of work done during the four years’ course is here presented: 

First year: NeedJework; different stitches; knowledge of yarns,-cloths, and lin- 
ings; straight, cross, and diagonal thread; various kinds of pockets (straight flaps, 
braided) ; when to use straight thread; binding edges; various forms of seams. 

Second year: Ironing work; shrinking and stretching cloth; sewing together of the 
different parts of a garment; rules governing smooth, hollow, and padded surfaces; 
fashions (crigin, necessity, forms); sleeves (various forms, etc. ). 

Third and fourth years: Cutting of cloths, facings, and linings for various kinds of 
garments; rules for covering hollow and padded places in the linings; trimmings 
and their necessity; attachment of sleeves; linings for various kinds of coats; theory 
of collars; sketching or tracing all kinds of collars and their reverse pieces; the 
three lines of the collar—line of attachment, line of turning, and line of the free 


edge; covering face of collars with cloth and velvet, and the reverse side with silk; 
the final ironing, taking off luster, ete. 
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TRADE SCHOOL OF TAILORING, LIEGE. 


In 1888 a trade school of tailoring was organized at Liege under 
the auspices of the central and communal governments and the mer- 
chant tailors of the city. In character this school is similar to that 
in Brussels. The courses are given every day from 8 a. m. to 12 m. 
and from 1.30 to 6 p.m. Pupils must be at least 13 years of age 
and have an elementary education. They must pay an entrance fee of 
50 francs ($9.65) and dues of 3 franes ($0.58) quarterly. A committee 
chosen by the master tailors of the city supervise the work of the 
school. The workrooms are visited daily by one of the members of 
this committee. 

In this school the boys serve a regular apprenticeship of 8 years. 
The master tailors give work to the school to be done. There is an 
attendance of 40. The tailors of the city testify that the school ren- 
ders very valuable service to the trade. 


TRADE CONTINUATION SCHOOLS. 


This subdivision contains a number of institutions whose purpose is 
not to teach the trade in its entirety but to supplement shop work, 
which is always more or less specialized, by giving the student the 
opportunity to gain an insight into all branches of his trade. The 
instruction is given at night and on Sunday, so as not to interfere with 
the student’s daily occupation. The instruction includes manual work, 
the same as in the day schools. Some of these night schools give 
excellent results. 

Following the description of certain continuation schools below, a 
short account is given of the class known as fishing trade schools. 


TRADE SCHOOL OF JEWELRY WOREING AND CHASING, 
BRUSSELS. 


In 1894 the trade association of working jewelers decided upon the 
creation of a trade school for training apprentices in the trade of jew- 
elry making and metal chasing. This determination was seconded by 
the city, which placed at the disposal of the association for this pur- 
pose one of the rooms of the old Palais du Midi, a building originally 
erected for exposition purposes. At the same time the Government 
promised to bear two-fifths of the expense. The school was accord- 
ingly opened in 1895, since which time it has been in successful oper- 
ation. 

The school is managed by a commission selected from among the 
most competent members of the jewelers’ association. The courses 
are divided into two departments. In both the main purpose is to cul- 
tivate an ability on the part of the student to perform artistic work. 
In the first, or preparatory department, the student spends a great 
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deal of time in drawing and modeling. In every case each article 
must be drawn before it is modeled. In the second department the 
students do not have to draw after models, but may make their 
own designs. The entire course covers a period of 4 years. Instrue- 
tion is given on Wednesday and Friday nights from 8 to 10 o'clock, 
and Sunday mornings from 9 to 11.30 o’clock. 

The outline of work for each of the 4 years is here given. 

First year: Linear drawing—exercises tending to develop the ideas of measure and 
proportion; geometric forms; geometric forms with perspective; .drawing from mold- 
ings after nature (in geometric forins); copy of ornaments (moldings). 

Second year: Drawing from moldings after nature and ornamental subjects; reduc- 
tion of moldings and ornamental subjects, having in mind their application to trink- 
ets and jewelry; modeling (subjects for ornaments, flowers, ete. ). 

Third year: Sketching and modeling from nature (flowers, insects, birds, etc. ); 
composition with elements sketched and modeled. 

Fourth year: Creation of designs for jewelry and working out the objects designed 
in brass or lead; esthetics; talks and conferences on subjects relating to the pro- 
fession; finishing course in metal chasing. 

In order to gain admission to the school the boy must be at least 
14 years of age, have a satisfactory primary education, and be a work- 
ing apprentice or workman in the trades of jewelry making, metal 
chasing, or precious-metal working. Instruction is gratuitous, but an 
entrance fee of 5 francs ($0.97) is charged. The average attendance 
has increased from 25 in 1895 to 85 in 1897-98. 


TRADE SCHOOL OF PRINTING, BRUSSELS. 


In 1886 the Association of Printers of Brussels sent to the heads of 
all the printing establishments of Brussels and the surrounding sub- 
urbs an invitation to attend a meeting to consider the advisability of 
creating a printing trades school. At this meeting it was determined 
to seek the cooperation of the two employers’ organizations of the 
city, the Printers and Publishers’ Club, and the Trade Association of 
Printers. Another meeting was accordingly held, at which an agree- 
ment for common action on the part of the employers’ and the employ- 
ees’ associations was reached. A committee of 8—4 employers and 4 
employees— was appointed to elaborate a definite project. This was 
done in 1887, and, the necessary preliminary steps having been taken, 
the school was opened in the fall of 1888. The above account of 
the manner in which this school came into existence is given as an 
interesting illustration of cooperation on the part of the employers and 
employees in a trade to create an institution intended for their mutual 
benefit. 

The object of this school is the training of workmen capable of 
executing all the finer branches of printing. The school possesses 
accommodations for about 75 pupils. The employers taking part in 
the maintenance of the school engage themselves to take into their 
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establishments as printers’ apprentices only boys at least 14 years of 
age, and to limit the number of such in proportion to the number 
of journeymen employed. Thus those establishments with from 1 to 6 
journeymen can have 2 apprentices, those with from 7 to 14, 3 appren- 
tices, and those with from 15 to 25, 4 apprentices. Such apprentices 
must attend the school regularly. In determining the number of 
apprentices to which an establishment is entitled, press hands are not 
counted in the personnel. 

Pupils must be at least 14 years of age, be residents of the Brussels 
district, be able to read and write readily, and be familiar with the 
fundamental rules of arithmetic. The programme of studies includes 
courses running for five years. The instruction given is both theo- 
retical and practical.. The lessons are given in the evening from 8 to 
9.30. There are three sessions per week for each year of studies. 
Two of these sessions are devoted to the technique of the trade and the 
third to French grammar. It is obligatory upon the students to attend — 
the sessions in both. 

The cost of the school in 1896 was 7,600 franes ($1,467), which is met 
by the annual dues of the printers patronizing the school, and sub- 
sidies by the city, province, and State. The instruction is gratuitous. 
In order to prevent competition with the commercial establishments, 
the school is not allowed to execute work for pay. 


TRADE SCHOOL OF UPHOLSTERING, DRAPING, TRIMMING, 
FURNISHING, ETC., BRUSSELS. 


This school was established in 1894 through the efforts of members 
of the trade union of upholsterers and trimmers of the city of Brus- 
sels. It was created for the purpose of teaching the trades included 
in the general terms tap/sserie (upholstering, paper hanging, draping, 
etc.) and garniture (trimming, furnishing, etc.). 

It is not the aim to produce finished workmen or foremen, but so to 
prepare the students that they may perfect themselves very quickly as 
all-round workmen in the shops. The advantage claimed for the 
school over the old shop apprenticeship is the saving in time; for in the 
shops the work is more or less specialized, and several years would be 
required to learn all its branches, while in the school all operations are 
taught during the course, and considerable time is spent on theory and 
drawing with beneficial results. 

The school year lasts from September 15 to May 15. Instruction is 
given only in the evening. The hours are from 6 to 8 or from 8 to 
10, according to the season. Students are adinitted between the ages 
of 14 and 20, those who are already apprenticed to the trade being 
preferred. They must have finished their primary studies, must be 
of good conduct and moral character, and must be residents of the 
province of Brabant. There is no tuition fee, but a matriculation fee 
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of 10 francs ($1.93) is charged for each year. Students must furnish 
their own tools, but the school supplies the raw material used. The 
number of students is limited to about 60, in order to secure the best 
results with the means at hand, and each year there are more applica- 
tions for admission than can be accepted. Only the most promising 
are selected. The number in regular attendance has ranged from 45 
to 71, the latter figure representing the attendance during the second 
year, before the limitation was adopted. In 1901 there were 56 in 
regular attendance, and the year before there were 62. 

Although the school does not claim to produce skilled workmen, it 
is interesting to note that most of those who finish the courses actually 
do secure positions either as skilled workmen or foremen, while others 
become owners of establishments. Those who choose to become jour- 
neymen are eagerly sought by employers. 

Courses of study are arranged to cover four years. The instruction 
is divided into two classes—a general course, including theory, which 
is obligatory for all the students, and trade courses in tapisserie and 
garniture, general terms which have been already defined. Less time 
is given to the general or theoretical than to the practical side of the 
instruction. 

Two hours per week are devoted each year to the general courses 
and two hours to drawing. The practical work in each of the two 
departments takes up four hours per week during the first year and two 
hours during the second, third, and fourth years. The general course 
includes such subjects as arithmetic, commercial accounts, designing 
and drawing applied to the trades, theory and harmony of colors, 
esthetics in furnishings, history of art, ete. The extended outline of 
work for each year is as follows: 

First year: Arithmetic (review of elements, proportion, interest and discount, 
partnership, and mental arithmetic), orthography and composition (trade corre- 
spondence and compositions on subjects relating to the trades), and commerce (so 
much commercial knowledge as is necessary for the workman or employer). 

Second year: Geometric forms, estimation of surfaces, geometric designs, projection, 
drawing of plans; exercises designed to prepare students for the cutting of stuffs. 

Third and fourth years: History of art relating to architecture, building, and furni- 
ture, comprehending a study of (1) art of antiquity (Egyptian, Greek, and Roman); 
(2) art of the Middle Ages (Byzantine and Arabian); art of the eleventh and twelfth 
centuries (Roman style); art of the thirteenth, fourteenth, and fifteenth centuries 
(ogival style); and (3) modern art, including the sixteenth century (Renaissance), 
the seventeenth and eighteenth centuries (Louis XIII, XIV, XV, and XVI), and the 
nineteenth century (style of the Empire); present style; esthetics in house furnish- 
ings, ideas concerning the harmony of colors that should exist in the furniture, 
drapery, carpets, curtains, paper, seats, ete. (the processes of manufacture and special 
destination of these articles are studied so that the students may observe certain 
rules concerning design, perspective, model, light, and color when making a choice 
of subjects); decoration and furnishing of the vestibule, antechamber, stairway, 
drawing-room, dining room, bedchamber, dressing room, ete. 

On Sundays all the students visit the museums, art collections, expositions, ete. 
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Two hours a week in each year of study is devoted to drawing relat- 
ing exclusively to the trades. ‘The outline of work in the trade courses 
for the separate years follows: 


. Tapisserte (upholstering, paper hanging, draping, ete. ). 

First year: (1) Tools (description and manner of using, value, production, quality, 
preservation, and repair); (2) raw materials (description, value, production, quality, 
and employment); (3) mattresses, bolsters, pillows, eider-down coyerlets; (4) differ- 
ent stitches; (5) papers (manulfacture, value, and quality); preparation of walls; 
papering ordinary walls, cloth-covered walls, partition walls, damp walls, cement 
walls; (6) the hinges on masked doors; (7) wool and hair (description, production, 
value, quality, employment, preservation, washing, and beating); (8) first lessons 
in hanging shades and draping curtains. : 

Second year: (1) Window shades and blinds (different systems, hanging of shades 
and blinds); (2) curtains for windows (placing the cornice, irons, and rods; draping, 
washing, and repair of curtains); (3) hanging curtains (undraped); (4) carpetings 
(source, quality and value; repair, laying, beating, and preservation of); (5) placing 
of different cloths on walls and woodwork; (6) shopwork (canopies for beds, fancy 
tables, cushions, ete.); (7) draping of cloths. 

Third year: All kinds of work pertaining to decoration and hanging; cutting of 
curtains, hangings, and draperies; styles (see work in general course); history of 
upholstery. i 

Fourth year: Recapitulation of work done during the first three years; original 
work on the part of the students. 

GARNITURE (upholstering, trimming, furnishing, ete. ). 

First year: Tools (description, use, value, quality, production, preservation, and 
repair); raw materials (their fabrication, production, use, price, quality, and pres- 
ervation); art of strapping or cording; springs (their description, manufacture, 
sources, fashion, and quality); the setting of springs; the cords and rods to be used 
in hangings around doors and windows; setting and cording down springs (sofas and 
backs of sofas, etc.); ottomans and footstools. 

Second year: Laying heavy cloth; sewing it. to springs; trimming packing cases; 
laying thin cloth; putting nap on cloth; quilting cushions and pads, 

Third year: Laying hair and covering it with white cloth; cutting materials; cov- 
ering furniture (with tapestry cloths, etc.) ; trimming with lace, etc.; work on uphol- 
stered furniture; covering furniture with leather or tapestry; cutting and making 
covers for furniture; styles (see general course). 

Fourth year: See fourth year work for course in tapisserie. 


Each year the best students are sent on free excursions to places of 
interest from the trade point of view. 

The school is governed by a council composed of 7 members, of whom 
2 are employers, 2 are workmen, and 1 each is delegated by the State, 
the province, and the city of Brussels. Subsidies are received from 
the State, the province, and from several suburban towns from which 
students are drawn, but the financial condition of the school has not 
been encouraging. There has been a deficit at the end of each of its 
seven years of existence, but the deficits have gradually diminished. 
In 1901 it amounted to only 126 francs ($24.32) for the year, as against 
over 4,000 franes ($772) in 1895. The deficits have been met by the 
feunders. The original cost was about 4,000 francs ($772). This was 
for installation only, as the school rooms are furnished by the city. 
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The school, when first established, encountered considerable opposi- 
tion and apathy among both employers and employees. 
‘None of the products of the students’ labor are sold. The same mate- 
rial is used over and over. ; 


TRADE SCHOOLS OF FISHING. 


The institution of schools for giving instruction in fishing grew out 
of the desire to do something to improve conditions in the fishing indus- 
try, which gave every evidence of losing its former prosperity. It 
was held that fishermen could ply their trade with greater advantage 
if they understood such matters as currents, the character of the sea 
bottom, the reading of marine and weather charts, and the manipula- 
tion of improved fishing devices. Much of this information could not 
be obtained by those who began their practical work at 10 years of 
age. To supply this want, a beginning was made in 1888 by the crea- 
tion of a fishing school at Ostend. Asthe result was satisfactory, sim- 
ilar schools were opened at Blankenberghe in 1890 and at Nieuport in 
1893. : 

Without attempting to enumerate the particular subjects taught, it’ 
may be said in a general way that the courses cover the elements of 
navigation, the management of boats, the making and repairing of 
nets, lines, and other fishing apparatus, the study of the sea, its cur- 
rents, bottom, and shores, sounding, operation of the donkey engines, 
etc., besides general instruction in reading, writing, arithmetic, etc. 
At the Ostend school there were 97 students in attendance in 1896;-at 
the Blankenberghe school, 83 students, and at the Nieuport school 25, 
or a total of 205 students in the three schools. 

A fourth school has recently been created at Ostend. 


SUPERIOR TRADE AND TECHNICAL SCHOOLS. 


The purposes of these schools have been explained in the early part 
of this chapter. In all these schools instruction is given during the 
day. Of the institutions of this class which properly come within the 
scope of this report, three give instruction in the brewing industry. 
The fourth is intended to teach all that pertains to the textile indus- 
tries. The most important brewing school is fully described in the 
following pages, while one of the others and the textile school are but 
briefly considered. 


SUPERIOR INSTITUTE OF BREWING, GHENT. 


This school was established in 1887 by the Society of Belgian Brewers. 
Its purpose is to enable brewers and their sons to keep abreast of 
the progress made in brewing; to afford those not connected with the 
trade, but who desire to engaze therein, an opportunity to acquire the 
necessary theoretical and practical knowledge of brewing; to give a 
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course of instruction to brewery foremen and other brewery employees, 
and to facilitate research in the morphology and physiology of fer- 
ments and in other scientific subjects pertaining to the industry. It 
was at first merely a brewing school, but in 1895 there was added a 
department for the teaching of distilling, yeast making, etc. All the 
purposes of the school as outlined in the foregoing text apply equally 
to the different distilling industries at present. 

New branches have been added to the curriculum, and the courses 
have been extended from time to time, until at present three years 
of study are required to obtain the highest degree. It is a day school, 
the lectures and laboratory work occupying two whole days a week 
in the case of first-year students and three days a week during the 
second and third years. 

Instruction is given in two divisions—a free division and a division 
in which tuition is charged. The free division is designed for fore- 
men and employees and comprises theoretical instruction in the raw 
materials and their successive transformations in brewing, the study 
of brewery apparatus and of steam engines and boilers, and practical 
work under the supervision of competent instructors. Jn this division 
the theoretical instruction occupies only two hours each Sunday, and 
is given alternately in French and Flemish. This arrangement allows 
the brewery employees using either language to attend every other 
Sunday, or about forty hours each term. Visits to breweries are 
made from time to time and the various operations are explained. 
The course begins the second Sunday in October. Certificates of 
attendance are issued to those who attend regularly. 

The division in which tuition is charged is the more important.- It 
is intended for those who wish to obtain a thorough knowledge of the 
brewing and distilling industries, and its courses lead to degrees. 
There are two courses, known as the trade course, which requires 2 
years, and the superior course, which requires 3 years of study. In 
each course the first year’s work leads to the degree of master brewer 
or distiller and the second year to that of licentiate brewer or distiller. 
The third year in the superior course leads to the degree known as 
engineer of fermentation industries, to obtain which degree students 
must first secure that of licentiate brewer or distiller. 

The study required of the classes in brewing and distilling is so 
similar that much of the instruction in both industries is given in 
common. The differentiation occurs in the amount and character of 
the practical work done, and the special attention given to certain 
branches relating particularly either to the brewing or to the distill- 
ing business, that is, the technology of the different apparatus used, 
the legislation concerning each, the particular fermentation required 
in each, etc. This difference is true only in so far as the first 2 
years’ work is concerned, when the student is striving for the licentiate 
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degree in one particular industry. If he desires subsequently to 
become an engineer of fermentation industries he must perfect him- 
self in those branches relating to the other industry to which he gave 
less attention during the first 2 years. 

Students must be at least 16 years of age. No entrance examina- 
tion is required except in the case of those entering the superior 
course leading to the degree of engineer of fermentation industries. 
These latter students must obtain an average of 50 per cent in an 
examination in modern geography, ancient and modern history, arith- 
metic, algebra, geometry, trigonometry, and letter writing. They 
must also at the end of the second year obtain the degree of licentiate 
(either brewer or distiller) with a higher average grading than other 
licentiates, namely 650 points (65 per cent). 

In this course some special students are received. ‘They take the 
instruction, etc., and receive certificates of attendance if they attend 
regularly. Such students can not enter the examinations for degrees. 

The school owns an experimental brewery and distillery in which 
the students spend a large proportion of the total school hours 
doing practical work. In addition to practical work in the experi- 
mental brewery all students taking the brewing courses leading to 
degrees must spend a certain time in a manufacturing brewery con- 
nected with the school. This period is called a ‘‘stage.” It lasts 
15 days during the first year and 30 days during the second year. 
This practical work is considered in the examinations and six-tenths 
of the total points allotted to the stage must be made before the work 
is considered satisfactory. Exemptions are made in the case of estab- 
lished brewers of Ghent, and established brewers outside of Ghent 
after they shall have conducted under given conditions a complete 
brewing operation at the experimental brewery. An arrangement'is 
made in favor of nonresident students who can not reside continu- 
ously in Ghent during the 15 or 30 days whereby they may do: the 
stage in a brewery in the neighborhood of their homes and furnish a 
certificate to that effect. In every case, under some condition, the 
student must have had practical work in an establishment before 
being graduated. , 

The courses are arranged so that those students who are already 
established in the brewing or distilling business may attend the classes 
without serious derangement of their affairs. To the first-year classes 
instruction is given on Friday and Saturday of each week from Octo- 
ber 19 to January 11, and on Saturday of each week from January 18 
to August 2. During the latter period one other day each week must 
be passed in the laboratory. For those first-year students who have 
not a sufficient knowledge of mathematics a supplemental course is 
arranged. From October 19 to January 16 they must spend 34 hours 
per week in recitations, exercises, ete. 
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Classes in the second year receive instruction on Thursday and 
Friday each week and must devote Saturdays entirely to practical 
work in the experimental brewery. or distillery, and to drawing, 
designing, laboratory work, ete. During this year practical work 
occupies a very large proportion of time. From October 25 to March 
15, 94 hours a week, or more than half the total class hours, are set 
aside for practical work. From March 20 to July 26, the end of the 
school term for this and the third year, 8} hours for the brewing 
classes and 7 hours for the distilling classes are thus used. These 
hours are increased for certain weeks during the course; certain 
subjects are completed before the end of the year, and the same 
hours formerly devoted to them are spent in doing practical work. 
The practical work here spoken of is distinct from that done in the 
manufacturing brewery. 

During the third year class exercises are held on Thursday, Friday, 
and Saturday of each week. Practical work occupies a large propor- 
tion of time, but not to such an extent as in the second year. 

The following tables show the hours per week allotted to each sub- 
ject or group of subjects during each year, according to the pro- 
gramme for 1901-02. Where two or more subjects are given on the 
same line, as, for instance, ‘‘ Belgian brewing by top fermentation; 
bookkeeping,” each subject occupies the hour shown for a part of 
the term. This fact accounts for the repetition of some of the courses 
in these tables. 


FIRST YEAR.—GRADE OF MASTER BREWER OR DISTILLER. 


Hours per week from— 


October 19 to | January 18 to 


Subjects taught. | January 11. | August. 2.a 
Brew- | Distill-| Brew- | Distill- 

ers. ers. ers. ers, 
SERENATA SUS HASTA TNA TL ON IGLIN Geis ere wie ins wluioic clsimiele,c/anlc x 0:s ole:cisin esi sjs'elelsa's'2 23 De alma meio ee einik se 
Boilers and management of steam engines.....-...-...--------.----- 1 HLS eoeeseite.~ flaa hes bys, 
ANGustmialdesioning and OPA WINS. 0 aoe oon ccc cancwin cece 2msiescie 1} 15 13 1: 
ar gealaten vane LeVine ILO) LO WIAs a. 215i ole oi<ainie Smai2 aia la lets m mlare elem o wieiniosie Be siete itera stall cae eee 
AOS MILSUVE (ESCIOLON ia peel see nie ais ainwe on swscev asec sas a nineve= 13 ey erectane |i meee 
DUNO AY OL ICIS 555 San bee qe ee DBE CaN TERE ape ADS BONE: SOUP Sn DBeene! eeremine petexricd 1: 1: 
BINTSECSC SER SUA tearm sey ote asi siels's:a:5 SAO HA ROSE CACO Eccles PACAP Ge 13 ae erences . 
Physics; commercial law; supplementary lessons......-..--.-.------|------+-|-+----+- 1% 1 
Agricultural distilling and technology of the distillery ......-.-.----|-------- i maoe pecan soauatT 


Agricultural distilling and technology of the distillery; fiscal law | 

relating to distilling; bookkeeping ; 
Belgian brewing by top fermentation; bookkeeping... 
UOC S CNC Heeereiete eeieree sein Solara nice ja ciainieehal dls c)</are ciniele eles min = wn niciecie sie 


9257—02 42 
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SECOND YEAR.—GRADE OF LICENTIATE BREWER OR DISTILLER. 


Hours per week from— 


2 October 25 to March 20 to 
Subjects taught. March 165. July 26. 
Brew- | Distill-| Brew- | Distill- 
ers. ers, ers. ers. 
Analytic chemistry; polarimetry ...........---++-------0-++ bea cialeis omreie 1: Gs Secs meee 
Industrial construction; general mechanics; machinery DP eoeiataiaaie eros 1 ey (Pama a | on 
General mechanics; machinery; practical work Fe msidan claetehte = ses Sl pac EES eS 1 ‘hi 
Chemistry of ferm oy IC ane sR eR SE Re aa Es 1k Dee yrcitsic lee ere 
Brewing by top fermentation (comparison of); brewing by bottom 
NERNOTI PAGO ceils te ce sete alee eels owche =. States meen wie Oe dele ie wiels meemlarsicin De! = xara les 1 oe nee eal eee 
Brewing by top fermentation (comparison of); practical work ...---|......-- 22 tne ce Re 
Utilization Of Dy-products ...- 2.2... 2... occ c we ee een eee eee e tenet et] ene ecee|eo ese ees pe i 
INGustrial PHYSICS <.~ ven ceve. sews se-cwev saws oc ete ve seems eteees oe la we ened seman ase Ig 13 
PTVCUISEELA CM CXVISDLY «oc cin ole aise sie Sapo wo winin ie sie wisinse sien cielo aleivin=imi=in's ain ninvaimie ilies nie lateis'| wists aim are i; 1} 
Designing, drawing, BE Chr eee oe recat cnn once REN peers ane 13). 13 5h 5h 
Industrial distilling ALIGCECHITOlOVY Of CMS OISTLLODY « < ctac sees alent me mal ctor alae teeta 1c 
Practical work (in experimental brewery or distillery, laboratories, 
etc.) 93 93 8} a 
174 173 192 193 


THIRD YEAR.—GRADE OF ENGINEER OF FERMENTATION INDUSTRIES. 


Hours per week from— 


October 24 to March 15 to 
Subjects taught. Mareh 15. July 26. 
Brew- | Distill-| Brew- | Distill- 
ers. ers. ers. ers. 

Agricultural distilling and technology of the distillery .............. Wl oos. daentie eine teem 
FATAL VUILCICHO TRIS EEY 52 oo c= oon sia teres ome eeaemioee beter me seater 13 Se). ee ce eee 
Organic-chemistry; chemistry Of TermventsS.. 2. cnwecn oweeeeess te cce ccs 12 ii 1; Wi 
Stability of constructions; applied mechanics..........-...-.25-.---- 1; Be aaa BA 2 3 
APICES CHANICE se). cx an chee oe ayepals Dae aja xls sare ale siaic ie Sere oie Se Nee EE oeteeerenetee eee ii Wu 
Utilization oF by=pro gcse cece = aerctec oc esos arareic ware ster cla tee eee Ste ete tte ee ee 1: Wy 

Industrialeconomy ecm. cnencean-s Se a Nee oat een 1 1 
MduUsirial ph ysis, erecwovecMuies:. <a. co. v ances es ccmeceeemeeee 3 14 1k uu 
POST SIN S75 TN CN TARTAN Baia wns o/c co al sje afalede win eraicieta 1a eet inte eer eee + 13 38t 3: 
Fiscal law relating to distilling ass fo Sis 'sidintaig S/ejDS aie wale ene See eae Eee eee OW eens ‘ 
Fiscal law relating to brewing; Belgian brewing by top fermentation |........ LE ihees Schecter 
Belgian brewing by top fermentation aS arate’ a.a)civwicle gate one Sere aoee Ieee | oc etceeth eine ae al 

Brewing by top fermentation (comparison of); brewing by bottom 

SHOUTING MPRA |, rahe rerereic Fores e neice w lam entaa ernie Sie niCiccl oe aie Kier tee ete Mera eee a) oes osteo ceca 

Industrial distilling and technology of the distillery.................|.......-|....-.. ‘| ‘1a oan 
Practical work (in “experimental brewery or distillery, laboratories, oe oa ae 
FO SAG no) ORCS SAORI 9 0 TELS aD Oa: SU OB RUD ODED SEOs qearnC oo nae 73 BE 5 62 
GON CT ae aaa cer Boro aoe SSS eee ofc cesar eae we tartare 153 153| 17k 173 


aUntil June 14, 


Excursions under the guidance of an instructor are made to different 
breweries, distilleries, yeast factories, hop plantations, glucose, mal- 
tose, and vinegar factories, machinery manufactories, machine shops, 
etc. Regular students must attend at least three of these excursions 
during each year, and write detailed reports of their observations of 
the working of apparatus and accounts of the work in which they 
assisted. These reports are considered in the final examinations for 
degrees. 

Fe arninations for all classes are held at the end of each school year 
by an examining board composed of members of the administrative 
commission, the faculty, and delegates of the State, the province of 
East Flanders, the city of Ghent, and of the brewers’ and distillers’ 
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associations. In determining the standing of the student everything, 
ineluding examinations in technical and general branches, the practical 
work, quizzes during the course, reports on excursions of study to 
breweries and other industrial establishments, etc., is taken into 
account. The many subjects are grouped, each group being allotted 
® certain number of possible points and the minimum number of 
points that will be accepted. The standing required of the different 
elasses is as follows: 


STANDING REQUIRED OF STUDENTS OF EACH GRADE. 


x : Possible | Number 
arate. number. | required. 
Brewery foremen snd enrployees (free course)_.......-......-.--------. 0.222002 1, 000 500 
ne TR IMENOES coo), Pome roe et 8 Scat eave becet on aueUeweaeiindee Jl. 1, 000 5387.5 
Lieentiate brewer or distiller: 
EO SO Ss 2S SNe Se oe ee ee es | 1, 000 525 
J.) GOYSMINE SYS CY ER 20 ep ae Se Snag er oD Ae Tne Sg a ee 1,,000 585 
Engineer of fermentation industries: 
REMORSE OMETEMMGTIEL VOR oo Se soca or EE CC REE 3 ccleaner s Sars a weve wens Sule acles 1, 000 650 
USD OCR A ace IR TE ee ee es ee 1, 000 677.5 


A registration fee of 50 franes ($9.65) for each student, payable 
each year, is required. Tuition fees are 400 francs ($77.20) for the 
first, 250 francs ($48.25) for the second, and 350 francs ($67.55) for 
the third year. Should any year’s work be repeated, 200 franes 
($38.60) is charged for the extra year. For laboratory work in chem- 
istry and bacteriology and for the course in designing and drawing 
additional fees amounting to 50 francs ($9.65) per year, also payable 
by the special students, are exacted. All feesare payable in advance. 
Examination fees are charged in all classes. For the brewery fore- 
men and employees (free course) the fee is 5 francs ($0.97); for the 
pay section it is 25 francs ($4.83) at the end of the first, 30 franes 
($5.79) at the end of the second, and 40 francs ($7.72) at the end of the 
third year. 

Subsidies are received from the State, the province of East Flan- 
ders, the city of Ghent, the general Association of Belgian Brewers, 
the Brewers’ Association of Hainaut, and other associations. 

The school is governed by a director and a committee of the Brew- 
ers’ Association. The total number of students enrolled from the 
foundation of the school in 1887 until 1900 was 887. About two- 
thirds of this number were sons of brewers. The other third have 
become directors, master brewers, etc. Quite a number come from 
France and Holland, and a few from other countries, to attend this 
institution. 

TECHNICAL SCHOOL OF BREWING, GHENT. 


This school was established in 1894. It is not so important as the 
other Ghent brewing school. Its object is to educate students for the 
management. of breweries of their own. Instruction includes both 
theoretical and practical work. It is given 3 days per week from 
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Sa.m.to6p.m. The school year lasts from the second Tuesday in 
October until the last Thursday in July. The duration of studies is 
2 years. 

All courses are obligatory, and include English, commercial law and 
commerce, physics, mechanics, brewing, chemistry, study of steam 
engines, chemical and bacteriological manipulations, fiscal law, and 
designing. 

During 1895-96 there were but 19 students in attendance. The State 
eranted a subsidy of 2,500 francs ($483) during the same year. 

The following statement shows the hours per week given to each 
branch or kind of work, according to the programme of 1896: 


HOURS PER WEEK FOR EACH BRANCH OR KIND OF WORK, 


Hours per week | Hours per week 
during— | during— 
Subject. <a ee Subject. : pee 
First Second | First | Second 
year. year. year. | year. 
Brewing and malting ........ as 12) WW SPB YSICS So cos etene in secieesiaes | 2 b1 
Practical work in brewing ... aii 1-3 Commercial and fiscal law... 1 1 
Chemistry: Mechaniess4 asc6<-acstee cnet ah 1 
MTVOV SAINT Cie rerete rs statarersyste iterate ANB Asap sess SteamienPimess oo e-e.eewiesaleeese i 
Organ Crees cee sce eee eaciiasecs 1 Bacteriology s-< 2. sennse sees er Neeioinhe eaten (¢) 
ANALY TEs fee). ca dastesciesaledeioeee ee al Free-hand drawing......-.-.-- | | if 
Chemical manipulations ..... al a3 Drawing plans, ete .......-.- tat 1 
« For one-half the school year, b Industrial physics. 


¢ First half, 1 hour; second half, 1 hour to theory and 3 hours to laboratory work. 
SUPERIOR SCHOOL OF THEXTILES, VERVIERS. 

In 1894, after a discussion extending over several years, the city of 
Verviers opened a superior textile school. For its accommodation a 
special building had been constructed on land belonging to the city. 
It occupies a lot which originally contained 49,514 square feet, but to 
which 17,222 square feet have since been added by gift. The build- 
ings, inclosing a central court, are in the form of a quadrilateral. In 
these buildings are installed two schools—the industrial and trade 
school of the city and the superior textile school. 

The purpose of the superior textile school is the provision of the 
most advanced instruction in all matters relating to the manufacture 
of textiles. The course requires 4 years of study. The first year is 
reserved for the study of the pure sciences, the second to the applied 
sciences, and the third and fourth to the practice of the applied sci- 
ences. Taking the 4 years together, the greater part of the time of 
the students is devoted to the performance of practical work in the 
shops or laboratories. 

The latest information for this institution is for the year 1896. 
According to the programme then in force the studies and practical 
work for each year were as follows: 

First year: Physics (general); elements of mechanics; chemistry (inorganic and 


organic); descriptive geometry, pure and applied; botany; German and English; 
graphics; chemical manipulations. 
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Second year: Applied mechanics; industrial physics; industrial chemistry; ele- 
ments of machinery; study of natural and artificial coloring matters; study of textiles; 
German and English; graphics; laboratory work, including chemical analyses, ete. 

Third year: Theory of dyeing; electro-technics; technology of textiles; weaving; 
industrial architecture; construction of machinery; bookkeeping; German and 
English; graphics; laboratory work, including experiments in dyeing; shopwork in 
spinning, weaving, and electro-technics. 

Fourth year: Theory of dyeing; electro-technics; technology of textiles; weaving; 
science of accounts; industrial geography; industrial economy; commercial law, 
German and English; graphics; plans; laboratory work, researches, etc.; shopwork 
in electro-technies, dyeing, spinning, weaving, and finishing, and visits to establish- 
ments, ete. 

The school year begins in October and ends July 31. Instruction is 
given by day in this school, as it is in the other superior special schools. 

The qualifications necessary for admission are that a candidate must 
be at least 16 years of age, and he must produce a certificate of 
good conduct from the authorities of his commune, and a certificate 
of successful vaccination or revyaccination within the previous 10 years. 
If over 20 years old, he must prove that the military laws have been 
complied with. In addition to the foregoing general requirements it 
is insisted upon that a certificate or diploma of a high school (athénée 
royale) be presented, showing that he has successfully passed the first 
year of the scientific course. In leu of such certificate or diploma he 
must pass an entrance examination. Special students may be enrolled 
for certain parts of the programme of studies. They do not receive 
diplomas, but may after examination receive a certificate stating they 
have studied the special branches. 

Tuition is 250 franes ($48.25) for native born or naturalized Belgians 
and 1,000 francs ($193) for foreigners, and is payable in advance. 
For special students who are citizens a charge of 20 francs ($3.86) a 
year for each hour per week of each course taken is made, while fort 
eigners must pay four times as much. In addition to the regular fees 
each student must deposit 50 francs ($9.65) each year as a guarantee 
against loss, breakage, and deterioration of material and instruments. 
Whole or part scholarships may in certain cases be accorded. 

Those students who have no certificate of attendance on the high 
school, as required, must pass an examination in French, history and 
geography, arithmetic, algebra, geometry (including descriptive and 
analytical geometry), trigonometry, and drawing. <A fee of 25 franes 
($4.83) is charged for this examination. Examinations for passage 
from one year to anothér, as well as for graduation, are held. A 
minimum of 60 per cent must be made in cach examination. A fee of 
50 francs ($9.65) is charged for the examination for passage to another 
year, and one of 75 francs ($14.48) for the examination for graduation. 
In each examination the practical exercises, graphics, shopwork, 
mechanics, electro-technics, manipulations, analyses, experiments in 
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dyeing, original plans, quizzes, ete., in which the student takes part, 
are taken into consideration in determining the results. 

In the industrial and trade school (evening) there is a trade depart- 
ment of textiles, which carries the same courses as the superior school. 
The instruction there given is of an elementary character, and is 
intended to prepare students for entrance into the superior school. 

The government of this institution is vested in an administrative 
commission of 6 members, of whom 2 represent the State, 2 the prov- 
ince, and 2 the commune. 

For the support of the two schools in 1896 the Government appro- 
priated 25,138 francs ($4,852), the province 12,569 francs ($2,426), and 
the commune 25,137 francs ($4,851). Various other receipts amounted 
to 4,968 francs ($959), raising the total to 67,812 francs ($13,088). 


SAINT LUKE TRADE SCHOOLS. 

This is a special class of trade schools established under Catholic 
auspices. These schools present two types of organization. In the 
Tournay school the student receives his manual training in shops 
belonging to and under the direct supervision of the school; the other 
schools have no workshops, the student’s manual training being received 
in outside shops. In the latter case the shops are nominally under 
supervision of the school, but it can not be said they really come under 
the school organization. They belong in most cases to graduates of 
the school who receive and train the students. The Tournay school 
resembles the trade school proper more than do the other three. The 
latter more properly come under the head of continuation schools. 

These schools make a specialty of the Gothie style of art, but teach 
other styles also. 

SAINT LUKE TRADE SCHOOL, GHENT. 


The origin of the Ghent school has already been given. Starting as 
asimple drawing class in 1862, it has developed until in 1896 it was 
giving trade instruction to over 620 students. Since 1888 it has 
enjoyed a subsidy from the Government. The purpose of the school 
in general terms may be said to be the training of artisans capable of 
turning out articles possessing artistic or original features. 

Jn its system of instruction it does not seek to replace the appren- 
ticeship training obtained in industrial shops, but does attempt to 
shorten its duration. It seeks especially to give that training and 
theoretic and artistic instruction which can not be obtained in the 
ordinary shop. The work is divided into four distinct departments. 
First, a preparatory course that must be taken by all the students 
before specializing; second, a department of building; third, a depart- 
ment of decoration and ornamentation, and fourth, a department of 
industrial art. The curriculum comprehends seven years of instruction. 
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The school is installed in a building specially constructed for it. 
This building is well equipped for the work for which it is intended, 
but the increase in the number of pupils has crowded it and more 
room is urgently needed. The school has no workshop of its own. 
Instead it has the interesting system of making use of ordinary indus- 
trial shops. It had thus in 1896 arrangements with thirty-four em- 
ployers, according to which each takes a certain number of pupils. 
These shops are visited at regular intervals by the professors who care- 
fully supervise the pupils’ work. Toa considerable extent the employ- 
ers making such arrangements are former pupils. Of the 34 shops in 
which students are trained, the work in 10 relates to carpentering, in 
10 to decorative work and painting on glass, in 6 to stone and wood 
carving, while 5 are builders’ and architects’ offices, and 3 are designers’ 
shops. 

The instruction is given in the evening from 6 to 8 during the winter 
and from 7 to 9 during the summer. There are also special Sunday 
classes between the hours of 8.30 and 10.45 a. m., for those who can 
not spare the time on week days. In these courses instruction is given 
in the following subjects: Drawing of various grades; the theory of 
projections and perspective; industrial drawing; algebra, geometry, 
trigonometry, surveying; building technology; strength of materials; 
the elements of construction; the history of architecture and the 
related arts—archeology, esthetics, symbolism, iconography; building 
regulations; heating, ventilation, and hygiene of buildings; social econ- 
omy; pattern making; carving; wood working, stone working, metal 
working; decorative painting, painting on glass, graphie work for 
miniature; engraving; embroidery; jewelry work, enameling, and 
wrought-iron work. ; 

The instruction in drawing runs through all the seven years. In 
the first year is taught free-hand drawing of geometrical and ordinary 
objects; in the second, ornamentation, projection, and perspective; 
in the third and fourth, trade drawing, and in the fifth, sixth, and 
seventh, composition. 


SAINT LUKE TRADE SCHOOL, LIEGE. 


The Saint Luke trade school of Liege was founded in 1880 by a 
group of publie-spirited citizens. Its purpose is the teaching of art as 
applied to industry. The school year begins October 1 and ends July 
31. Instruction is given both during the day and inthe evening. The 
day courses are held on every day in the week from 9.30 a. m. to 12 m. 
The evening courses are held on every week day, from 6.30 to 8.30 in 
the winter and from 7 to 9 in the summer. There is a special Sunday 
morning course, from 8.30 to 11, for the benefit of those who can not 
attend duringthe week. Pupils are admitted at theage of 13. Instruc- 
tion is gratuitous. It includes a preparatory department for all the 
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beginners, a department of building construction and architecture, and 
a department of applied art and decoration. 

The preparatory course requires two years of study. The trade 
courses proper require four years of actual study and three years more 
devoted to composition. Including the two years of preparation the 
student must spend nine years under the school’s instruction. 

In the preparatory department instruction is given in free-hand 
drawing (lines, geometric surfaces, leaves, flowers, and simple decora- 
tions); geometry and its applications, and elementary lessons in drawing 
from nature (first lessons in perspective, etc.). 

In the department of building construction and architecture pupils 
are taught the fundamental principles relating to the different building 
trades or professions; restoration of monuments; knowledge of mate- 
rials used in building operations; building legislation; archeology; 
geometry and calculus; and building technology. Great importance 
is attached to such details as doors, windows, floors, stairs, chimneys, 
framework, etc. In the course of applied art and decoration the stu- 
dent is instructed in sketching from casts and from nature, and the 
development of the sketches and their application to such arts as deco- 
rative or artistic painting; painting on glass; engraving on wood, 
stone, and metals; artistic ironwork, embroidery, upholstery, etc.; 
the study of costumes and furniture (both civil and religious), and 
modeling and sculpture relating to furniture and statuary. In each 
course trade drawing receives proper attention. 

The department of building construction and architecture is intended 
for those pupils who wish to become carpenters, masons, stonecutters, 
blacksmiths, building contractors, or architects, ete., while the depart- 
ment of applied art and decoration is intended for the teaching of 
sculpture, cabinetmaking, gold and silver smithing, engraving, paint- 
ing of various kinds, etc. There ure now 8 teachers giving instruction 
in the various branches. 

While the school has no workshop of its own, it has the use of cer- 
tain shops maintained by the former students. It has thus had the 
use since 1887, of a shop in carpentry and wood carving; since 1891, 
one in painting; since 1895, one in fine ironwork, and, since 1896, one 
in stone carving. ) 

During the early years of its history the school had to struggle 
against many disadvantages, the chief of which was an inadequate 
equipment due to lack of funds. Since 1895, however, it has been 
upon a better financial footing. 

In 1901 there were 356 students in attendance, 46 of whom reecived 
instruction in day classes, 240 in night classes, and 70 in Sunday 
classes> There were 100 students in the preparatory department, 
108 in the department of applied art and decoration, and 148 in the 
department of building construction and architecture. Among: the 
graduates the school accounts for 30 architects, 16 building contract- 
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ors, 9 artistic painters, 40 house painters, 39 sculptors in wood and 
stone, 60 draftsmen, 10 blacksmiths, 15 engravers, and about 100 car- 
penters and 50 cabinetmakers. 


SAINT LUKE TRADE SCHOOL OF SCHAERBEEK, BRUSSELS. 


This school was created in 1884, after the model of the Ghent insti- 
tution. In 1888 it was transferred to its present more commodious 
location. The purpose of this school is strictly that of teaching the 
technical application of art to industry, with a view to the training of 
a class of laborers having higher aims and more artistic ability than 
those trained by industrial establishments alone. From the start this 
school has secured the confidence and approval of both employers 
and the parents of youths seeking a trade education. 

Instruction is given from 7 to 9 p. m. every day, with the exception 

of Sunday, during the months from October to July. In addition, 
there are lessons on Sunday mornings from 9 to 11.45 for the benefit 
of those unable to attend on the other days of the week. The 
scheme of instruction comprehends the following four departments: 
A department of general studies preparing for the other departments 
and which must be followed by all the students; a department of 
industrial art, a department of decoration and ornamentation, and a 
department of building and construction work. 
. The subjects taught are elementary drawing, trade drawing, geom- 
etry, architecture, building technology, building legislation, strength 
of materials, hygiene, social economy, history of art, sculpture, deco- 
rative painting, painting on glass, furniture, fine ironwork, gold and 
silver work, embroidery, and engraving. 

Though great attention is paid to the practical instruction of the 
pupils the school has no shops of its own. Instead, use is made of 
shops run by former pupils of the school. It thus has the use of 
shops relating to the following five branches of industry: Cabinet- 
making, stone and wood carving, fine ironwork, decorative painting, 
and painting on glass. The complete programme in one of the 
courses covers a period of seven years. 

Instruction is gratuitous, although an admission fee of 3 francs 
($0.58) is charged. Students must be at least 13 years of age and have 
completed theit primary studies. The school started with 20 pupils. 
The following statement shows the number in attendance during 
more recent years: 1887-88, 165; 1888-89, 170; 1889-90, 300; 1890-91, 
355; 1891-92, 425; 1892-93, 430; 1893-94, 448; 1894-95, 450; 1895-96, 
450, 

SAINT LUKE TRADE SCHOOL, TOURNAY. 

The Saint Luke Trade School, of Tournay, was established in 1878 
and placed under the direction of the Brothers of the Christian Schools. 
It began in a very modest way, with one teacher and a single class 
room. It has continued to develop, however, almost without inter- 
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ruption. Before the first year was finished, the increasing number of 
pupils necessitated the appointment of a second teacher. In 1880 the 
school was moved to a larger building; in 1885 a third teacher was 
appointed and a new class organized; in 1886 a new wing for the 
school was constructed; in 1887 a workshop for woodworking and 
wood carving was added; in 1888 the school was again transferred to 
more commodious quarters, a workshop for stone carving and decora- 
tive painting was added, and financial aid was first obtained from the 
Government; in 1893 the shop for stone carving was transferred to 
another room, and in 1896 the whole school was again transferred into 
better quarters. 

The purpose of this school, like all of the Saint Luke institutions, is 
to train workmen in the more artistic or finer branches of the handi- 
craft trades. The studies are divided into four categories. The first 
consists of studies which all of the students are required to follow; 
the second relates specially to building and architecture, the third to 
decoration and ornamentation, and the fourth to cabmmetmaking. 
Seven years are required for the courses in drawing and theory, 
three of which are devoted to composition. The lessons are given 
from 6.30 to 8.30 in the evening during the winter months and from 
7.15 to 9.15 during the summer months. 

The subjects taught are drawing, trade drawing, geometry, the 
valuation of works and sketches, the technology of building, arche- 
ology; building construction from the theoretical, practical, and his- 
torical points of view; strength of materials, carpentry and joinery, 
stone and wood carving, modeling, statuary work, decorative painting, 
chromolithography, engraving, and decoration and ornamentation in 
their various applications to the trades. 

The school now has four workshops, namely, a shop for woodwork- 
ing, a shop for stone and wood carving, a shop for decorative painting 
and statuary work, and a shop for chromolithography and engraving. 
The report for 1896 mentioned that a workshop for gold working was 
in the process of organization, and it was hoped to establish one for 
painting on glass. 

As soon as the apprentices begin to master the essentials of their 
trades a small remuneration is given for the work done. This remu- 
neration, however, is retained and distributed in the way of prizes. 
The products of the students’ work are sold and the money realized is 
used for the purchase of the raw materials and tools that are required. 
Care is taken not to compete with the manufacturers of thecity. The 
students are employed in manual exercises in the shops every week 
day from 7.80 a. m. to 12 m. and from 1.15 to 4.30 or 6 p. m., accord- 
ing to the season of the year. 


The following table shows the number of students and the number 
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of apprentices attending the shops during the school years 1884-85 to 
1895-96: 


STUDENTS AND APPRENTICES ATTENDING THE SHOPS OF THE SAINT LUKE TRADE 
SCHOOL AT TOURNAY, 1884-85 TO: 1895-96. 


; 3 ate a 

ree Appren- 

on Q .| tices at- aaa hee , | tices at- 

Year. Students. tending Year. Students. tending 

shops. shops. 
<A ES Se ee (4 ne 157 51 
Teh De Aes Se Sa ee ee ic! 3 Gee wan 170 47 
LoS See ee 132: |. 176 62 
REO ne ch oe oes 134 21 176 77 
Li Se 142 31 180 91 
TSM ee eacrnwre ne Sen oo yen 150 29 194 82 
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APPRENTICESHIP SHOPS FOR MALES. 


The apprenticeship shops for weaving have been fully considered 
as a class, and need not be separately described. 

The apprenticeship shops for stonecutting in the communes of 
Ecaussines-@’Enghien and Ecaussines-Lalaing, which are under one 
supervision, are fully described in the following pages. Other shops 
at. Sprimont and Aywaille are of more recent origin. 


APPRENTICESHIP WORKSHOPS FOR STONECUTTING, ECAUS- 
SINES-D’ENGHIEN AND ECAUSSINES-LALAING. 


In 1873 the communal council of Ecaussines-d’Enghien, upon the 
solicitation of the master quarrymen, decided to open a shop in which 
young boys could receive instruction in the trade of stonecutting. 
This action was taken because there was a distinct lack of workmen 
capable of doing other than the most ordinary work of stonecutting, 
and under such conditions but little opportunity existed for boys who 
entered the quarries as apprentices to learn the higher branches of the 
trade. The workshop was opened in a yard that belonged to the com- 
mune, and a methodical and progressive course in stonecutting was put 
in practice. The instruction was free, and from 25 to 40 students were 
constantly in attendance. The apprentices worked on stone brought 
in by the various master quarrymen who adhered to the shop idea. 
The master quarrymen also assisted the commune in many ways. ‘They 
not only bore the expense of transportation of stone to and from the 
workshops and the loss from breakage and bad cutting, but paid the 
apprentices a regular schedule of prices for work done and also shared 
in the direct expenses of the shop. The work was done under the 
supervision and direction of a foreman employed for that purpose by 
the commune. 

Fhis shop, though it accomplished good results, presented a number 
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of grave defects. Great difficulty was found in securing continuous 
work for the apprentices. The work consisted principally in the 
making of staple articles, such as door and window sills and rough- 
trimmed stone, for which there was a regular demand and which 
could be kept in stock. Only toa limited extent could the finer grades 
of work, which are made according to a special contract, be secured. 
In consequence a larger number of the ordinary articles was made 
than could be disposed of. The cost of the work, moreover, was 
much increased by the fact that the yard was not in the immediate 
vicinity of the quarries and the expense of hauling the stone to and 
from the yard was a considerable item. Matters gradually became 
worse instead of better, and a change of system became imperative. 

Until 1890 there was but one shop. In that year, however, a thor- 
ough reorganization was effected, and the multiple-shop system was 
adopted. Shops belonging to the employers were established in the 
quarries, and the time .formerly lost in transporting the stone was 
thus saved. The apprentices were also brought into immediate touch 
with quarrying and cutting operations of all kinds. At the head of 
each of these shops was placed a foreman, chosen by the quarry owner 
with the approval of the administrative commission, who devoted his 
entire time to the instruction of the apprentices under him. The 
maximum number of these apprentices in each shop was limited to 20, 
as experience had demonstrated that this was the greatest number that 
could he directed with efficiency by a foreman. 

For admission to the shops the boys must be at least 12 years of age 
and give proof of a sufficient primary education. They must also sign 
an agreement to follow regularly the courses of the drawing school, 
an institution which was established in connection with the original 
shop. 

The apprenticeship is for three years of three hundred days each. 
At the completion of the term each apprentice who has satisfactorily 
fulfilled all the conditions is given a certificate, signed by the mayor 
of the commune and the representative of the superior authorities, 
setting forth the personal merit of the recipient. 

The hours of labor are the same as those prevailing in the quarries 
in which the shops are located, due account being taken of the provi- 
sions of the law of December 13, 1889, regarding the hours of labor 
of young persons. The apprentices in these shops enjoy the great 
advantage that instead of paying for their instruction they receive a 
remuneration as soon as they are able to perform work of value. The 
work executed by them is paid for by the master quarrymen accord- 
ing to the rate prevailing in the quarry, but deductions are made from 
their earnings to the amount of 20 per cent during the first year, 10 
per cent during the second, and 5 per cent during the third. The 
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sums thus retained are paid into the shop fund, and to them are added 
cergain sums mentioned in the budget and the ree eipts from gifts and 
fines. At the end of the year the money thus accumulated is distrib- 
uted in the form of prizes. Those apprentices who leave the shops 
without the permission of the administrative commission, or who are 
dismissed on account of incapacity or misconduct, lose all right to share 
inthis prize fund. The prizes consist of stonecutters’ tools or accounts 
at the Government savings bank. The main reason advanced for the 
retention of wages is to make sure that the apprentice shall havea full 
supply of tools when he leaves the shops. If he has already supplied 
himself with tools he receives the prize im cash. 

On the Ist of January, 1900, the masters took a more decided step 
regarding payments to beginners. In order to encourage them for 
the first few months before their labor has become productive, the 
following system of premiums was adopted: (1) For the first three 
months of apprenticeship the sum of 0.50 franc ($0.10) per day of 
attendance, above the amount earned, is paid; (2) for the second three 
months 50 per cent is added to the earnings; (3) for the third three 
months 25 per cent is added to the earnings. 

The shops are owned by the master quarrymen, but controlled by 
the communal administration through an pete commission of 
9 members, named, 3 by the commune, 3 by the province, and 3 by 
the State. This commission exercises a general supervision in all mat- 
ters pertaining to the shops, the school of drawing, etc. The members 
visit the shops every month, examine accounts, take notice of the work 
and progress of the pupils, examine the notebooks, registers, etc. 

In 1890, 4 shops of the character described were opened at different 
quarries. At the end of several months these shops had 80 appren- 
tices. The results, the official report states, far exceeded the expecta- 
tions of the most optimistic. During the ver year 2 more shops were 
opened. Since then all of the quarry owners have become enthusiastic 
partisans of the system and have solicited the opening of shops in con- 
nection with their works. The authorities have promised to grant their 
desires as soon as practicable. 

Apprenticeship shops for stonecutting have also been opened ina 
neighboring commune, Ecaussines-Lalaing. They are under the same 
administrative commission as those of Ecaussines-d’Enghien. 

The following table presents the most important data relating to 
the multiple-shop system since its establishment in 1890. It shows 
the steady increase in the number of apprenticeship shops and of 
apprentices working therein, with the total days worked, total earn- 
ings, average daily earnings, etc. The figures relate to both Ecaussines- 
v sheen and Ecaussines-Lalaing, and are derived from the printed 
report for 1900 on industrial schools of the province of Hainaut and 
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from data for the working year 1900-01 furnished by the director of 
the shops and secretary of the administrative commission: ‘ 


APPRENTICES, DAYS WORKED, EARNINGS, ETC., APPRENTICESHIP SHOPS AT ECAUSSINES. 
D’ENGHIEN AND ECAUSSINES-LALAING, 1890-91 TO 1900-01. 
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aNot reported. : : er 
oA strike of 5months’ duration which occurred during the year accounts for the small totals shown 
in some of the columns. 


The number of shops has increased from the + originally founded 
in 1890 to 14 in 1900-01, and there are increases, more or less regu- 
lar, in every other item. One of the most interesting facts shown by 
this table is the steady increase in average earnings of the apprentices. 
During the first year of the period the daily average was 0.40 francs 
($0.08) and at the end of the period it had risen to 1.28 franes ($0.25). 
The averages given are for all apprentices, those who are just begin- 
ning and who earn practically nothing, as well as those in the second 
and third years of apprenticeship. The average earnings necessarily 
increase as the apprentice becomes more proficient. It should be 
borne in mind, however, that the amount of wages the apprentices 
may be able to earn is of secondary importance to the founders of these 
shops. Their great aim is to produce good workmen, and apprentices 
are not encouraged to attempt to earn high wages at the expense of 
thoroughness of instruction. 

Many apprentices do not complete the three years of service. Some 
become tired of the discipline of the shops and leave. After six 
months’ absence such persons are considered deserters and are dropped 
from the rolls. Others consider themselves sufficiently proficient 
before their time is served and leave the shops to secure employment 
in other places. Nearly all apprentices eventually work at the trade. 

The cost of this system has been inconsiderable. The State and 
province share in the expenses. 


DRAWING SCHOOL. 


A school of drawing was established in connection with the original 
workshop in 1878 and is still in existence. Although‘all the appren- 
tices must agree to attend this school many are excused for various 
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reasons. Instruction, which is practically free to all, is given five 
nights a week and Sunday forenoons. The State and province assist 
with subsidies. 

Instruction is mainly industrial in character but is based upon a 
general course. The duration of studies is from two to five years, 
according to the course followed. The courses are, preparatory, 2 
years (for pupils having an insufficient primary education); elementary 
and intermediate courses, 2 years each; course in modeling, 3 years, 
and superior course, 4 years. 

The subjects taught in each course are as follows: 

Preparatory course: Free-hand outline drawing, arithmetic, elements of geometry, 
French, industrial economy. 

Elementary course: Studies in tracing, sketching geometrical figures, and projec- 
tion drawing with instruments. 

Intermediate course: Study of shadows, continuation of projection drawing, ele- 
mentary perspective, and geometric outlines of shadows with instruments. 

Course in modeling: Clay models of artistic moldings from plaster, from engrav- 
ings, from sketches by the pupil after the masterpieces of antiquity, the Middle 
Ages, and the Renaissance. 

Superior course: Study of architecture, etc., tracing relating to mechanics, stone 
cutting, course in technology, and building. 

In 1899-1900, 198 students were enrolled, of whom 137 were in 
attendance throughout the year. The school is not so popular as it 
might be with some of the apprentices, but it is interesting to note 
that a number of older persons attend its courses to perfect them- 
selves in their trades. 

Of these 198 students, 60 were from 12 to 14 years old, 68 from 14 
to 16, 34 from 16 to 18, 20 from 18 to 20, and 16 were over 20 years 
of age. Their occupations are given as: Students, 39; stonecutters’ 
apprentices, 70; stonecutters, 44; clerks, 14; machinists and oper- 
atives, 5; draftsmen, 3; carpenters, 7; various occupations, 16. 


TRADE COURSES FOR MALES. 


In order to give a complete account of trade instruction in Belgium 
some mention should be made of courses, specially intended for the 
laboring classes, which have been organized in a number of cities. 
The purpose of these courses is quite analogous to that of the continu- 
ation schools of Germany or the science and drawing classes of Great 
Britain. 

SAINT LUKE COURSES IN TRADE DRAWING, ANTWERP. 


Of the various courses the most important mention should be made 
of those in trade drawing which have been organized in Antwerp by 
the ‘‘ Vrede” society for workingmen in the building trades. Instruc- 
tion is gratuitous and the pupils are supplied with the necessary 
implements and material as an encouragement to them to attend the 
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courses. For the most part the instruction is given by persons actu- 
ally employed in the trades, namely, carpenters, joiners, blacksmiths, 
painters and decorators, etc. The courses are given exclusively on 
Sunday mornings, so that no interference with the regular work of the 
students will result, and they run from the first Sunday in September to 
the last Sunday in July. One hour is devoted to theory and two hours 
to practical exercises. To complete the courses, from 3 to 4 years 
are required. The pupils are required each year to make, in their 
own shops, some article or perform some work relating to their trade, 
in which the instruction obtained in the courses is put into practical 
execution. These articles become the property of the school. They 
are examined and arranged according to order of merit by a jury 
composed of persons not connected with the school. The courses are 
always attended by as many workmen as can be accommodated. Their 
number in 1896 was 126. 


TRADE COURSES IN DECORATIVE PAINTING - AND DRAWING, 
AUDENARDE. 


In 1896 there was organized by the commune of Audenarde a course 
in drawing and painting as applied to the profession of interior deco- 
ration of buildings. This course is given on Sunday mornings from 
9 to 12 and on Saturday afternoons from 5 to 7. Three years are 
required to complete the course. A tuition fee of 1 franc a month is 
charged. 


TRADE COURSES IN DRAWING, HERVE. 


A course in drawing as applied to the building trades was organized 
at Herve in 1598. The complete course extends over 3 years of 9 
months each. The instruction is given on Sunday mornings from 
9to 12. An average of 25 students is in attendance. 


In addition to these trade courses there are a number of courses in 
different cities in which commercial instruction is given. These, 
however, do not fall within the scope of the present report. 


ATTITUDE OF EMPLOYERS, GRADUATES OF TRADE AND 
TECHNICAL SCHOOLS, AND LABOR UNIONS TOWARD 
TRADE AND TECHNICAL EDUCATION. 


The following statements contain in condensed form the opinions of 
employers, graduates of trade and technical schools, and officers of 
labor unions in Belgium in reference to trade and technical education. 
The statements were made in response to inquiries in person by agents 
of the Department. 
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FIREARMS MANUFACTURE, 


A statement was received from a firearms manufacturer of Liege, 
who employs 400 men and boys, 3 of whom were graduates of the 
firearms school of that city. The reason that so few graduates are 
employed is because of the fact that the school, which is the first of 
its kind in Belgium, had been in operation only 3 years when the 
establishment was visited. The creation of the school, however, was 
due to the initiative of the Firearms Manufacturers’ Association. The 
employer stated that he would prefer graduates as workmen; that 
such a training as could be received at the school was most needed 
by fitters and finishers, yet no position in the establishment could be 
filled without some previous training, and the training obtained in 
the school, he thought, would be preferable to that of the shop. He 
stated that the trade school furnished a more rapid and rational 
apprenticeship. Graduates would more easily find positions, would 
command better wages, and would advance more rapidly than other 
young men. The gun manufacturers think they have found, in the 
trade school, a means of supplying a better class of workmen. 


GARMENT MAKING. 


A firm of merchant tailors in Brussels assisted in the foundation and 
has contributed liberally to the support of the trade school of tailor- 
ing of that city. It urges young men wishing to become workmen 
in this industry to attend the trade school. Of the 40 men employed. 
by them 30 are graduates of this school, hence it can readily be seen 
that the firm believes in trade education, as far as it relates to their 
industry. They stated that a trade-school education is most needed. 
by cutters and fitters. In their opinion in all the occupations relating to 
the industry, except that of machine workers, the school training may 
replace that of the shop. They said that better work had been done 
since they began to employ graduates of the trade school; that, in 
their opinion, the most important advantage of the trade school was 
that boys really worked at and learned the whole trade there, while in 
the shops they did little more than run errands; and that graduates 
more readily found positions, received better wages, and advanced. 
more rapidly than young men who had no trade-school training. The 
great trouble has been to keep boys in the trade school long enough. 
As soon as they become able to do work some tailors offer them wages 
and many leave the school. To prevent such desertions the firm 
thinks that employers should enter into closer relations with the 
school, have the students do work directly for them, and pay them 
in order to keep them in the school. 
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METAL TRADES. 


For this group of industries statements were received from four 
establishments, in all of which graduates of trade or industrial-continu- 
ation schools were employed. The number of such employees varied 
greatly among the different establishments. Two establishments 
employed a considerable number of graduates from a genuine trade 
school where the metal and wood working trades are taught. Another 
establishment employed a few graduates of either trade or industrial 
schools, among whom were 4 foremen. The fourth establishment 
reported that 55 per cent of its 150 employees had either attended or 
had been graduated from an industrial school. 

Three of the employers stated unqualifiedly that graduates of trade 
or industrial schools were preferred to those who had no such training, 
while the fourth stated that he preferred graduates for certain classes 
of work. All the employers agreed that employees in certain occupa- 
tions were materially benefited by a trade or industrial school train- 
ing. Such training was stated to be most necessary for blacksmiths, 
molders, core makers, turners, tracers, planers, fitters, patternmakers, 
countersinkers, sheet-iron workers, mounters, electricians, and drafts- 
men. The general opinion was that in nearly all occupations the 
school could not entirely replace shop training, but did render it easier, 
more rapid, and beneficial. One employer stated that for tracers, 
draftsmen, and electricians the school could entirely supplant shop 
training. 

The four employers were unanimous in stating that a trade or indus- 
trial school graduate could more readily find employment than one 
who had no such training, and that as a general rule he was able to 
command higher wages and advance more rapidly. In reference to this 
question oneemployer said: ‘‘ Graduates find it easier to obtain employ- 
ment, because the diploma of the trade school [of Ghent] is a certificate 
as to their knowledge, morality, and trade capacity. Whether the 
wages of such graduates are higher depends upon their personal worth, 
but their school training gives a certain extra value to their services.” 

As to the practical benefits arising from the employment of grad- 
aates, one employer stated that better work was done in the mounting 
shop. Another, whose employees were to a large extent graduates of 
the industrial school of Jumet, stated that the work of those having 
diplomas in industrial and art designing is finer, more delicate, more 
artistic, and, above all, more precise than that done by others. Another 
employer said his establishment was benefited by the employment of 
trade-school graduates, because it could demand and obtain greater 
precision in the work of such employees. 

In speaking of the most important advantages which the workman 
derives from a trade or industrial school training, allowance must 
be made for the character of the institution. One employer, referring 


TRADE AND TECHNICAL EDUCATION—BELGIUM. 675 


more particularly to the industrial (continuation) schools, stated that 
the chief advantage is the development of a young man’s intelligence 
so that he more readily comprehends the work and the foreman’s 
explanations. Two employers spoke more particularly in regard to 
trade education, such as is to be obtained at the Ghent trade school. 
Their testimony was to the effect that the combination of theoretical 
and practical instruction given in trade schools forms intelligent work- 
men who are able to produce better work in the end than merely shop- 
trained men can produce. One employer explained,. however, that 
this result was not altogether due to the influence of the school. It 
was due as much to the fact that it was only the sons of the better 
class of workmen, those in easier circumstances, who were permitted 
to attend such schools, and that the schools required a certain degree 
of previous instruction of those admitted. 

All four employers encourage attendance in the trade or industrial 
schools. One establishment requires young graduates of the local 
trade school who enter its employ to attend the evening classes, and 
reserves a series of lathes for their use. These pupils are supervised 
and instructed by a competent foreman. One establishment reported 
that it maintains a school for future foremen of the mounting shop, 
but nothing was said as to its working. 

In regard to the manner in which the work of the trade and indus- 
trial schools may be improved, one employer suggested the extension 
of the manual] work in the trade schools. An employer, in speaking 
of the industria! schools, recommended their improvement by joining 
apprenticeship shops to them. He also suggested joint action of 
employers to protect the students of such schools and to give them 
the preference over others; also the organization of excursions of study 
to the best establishments of foreign countries. 


PRINTING AND PUBLISHING. 


A printer and publisher who employed from 40 to 50 persons, among 
whom were 2 or 3 who had been graduated from the trade continuation 
school of printing of Brussels, said that graduates seeking employ- 
ment will be given the preference over others. The two employers’ 
associations of the city of Brussels have taken a prominent part in the 
foundation and support of the school just mentioned because they 
believe a trade school is necessary to train boys in the finer branches 
of the trade. The employer stated that while a trade-school training 
could be made to supplant that of the shop in some occupations, 
especially in composition, the system in vogue compelled students in 
the school to undergo a shop training equal to an apprenticeship. He 
said boys can learn all branches of the work at the trade schooi, 
instead of a specialty, and that graduates will obtain employment 
more easily and earn better wages than shop-trained boys. He 
encourages attendance on trade schools. 
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In a statement signed by the president and secretary of the alumni 
association of the industrial school of Seraing the claim is made that 
students who are diligent in their studies are much benefited by 
attending the industrial school. Such study enables the students to 
learn their trade more rapidly and gain a higher wage than otherwise. 
Moreover, if a graduate from the industrial school wishes to change 
his place of employment he can more readily find a position and at 
better wages than one who has no school experience. 


BLACKSMITHS. 


A blacksmith employed in a machinery manufacturing establish- 
ment, and who is a graduate of the trade school of Ghent, said that his 
school preparation reduced the time of apprenticeship considerably, 
although he had to continue shopwork for some time in order to 
become an accomplished workman. He said his trade-school training 
enabled him to find employment more readily, to earn better wages, 
and to advance more rapidly than others. He thinks it preferable 
to attend the trade school rather than to begin work in the shop with 
a simultaneous attendance on the evening courses. His reasons for so 
believing are that in the school the students, while becoming skillful 
in the use of tools, receive instruction in the theory of the work which 
can not be given in an industrial establishment, and that employers 
express their appreciation of this form of education by giving trade- 
school graduates the preference over others. 


CARPENTERS. 


A carpenter who was graduated from an industrial school stated that 
since that time he had been able more readily to find positions, to secure 
a better class of work and higher wages, and to advance more rapidly 
than if he had not attended such a school. 


DESIGNERS, METAL TRADES. 


A designer in the metal industries, who formerly worked as a boiler- 
maker, said that since he had attended an industrial school he was 
able to earn a better salary, to advance more rapidly, to find work 
more easily, and to obtain a better position than before. 


ELECTRICAL WORKERS. 


Two graduates engaged in electrical work on railroads returned 
answers to the schedule of questions. Both attended the same indus- 
trial school and left it the same year, 1897. One had learned the 
practical work of his profession before entering the school, in which 
he studied mechanics and similar branches, that is, the theory of the 
work. The other graduate had simultaneously learned the practical 
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work in the shop and the theory in the evening classes of the indus- 
trial school. Both are of the opinion that a school training materially 
shortens the time necessary to become a good workman. In regard 
to the practical benefits arising from their school experience, one 
graduate said it had enabled him to find employment readily; one had 
found a better place than he could have found without the school 
training, and both were earning better wages and had advanced more 
rapidly. They hold the opinion that it is more advantageous to com- 
bine shop training with attendance at an industrial (evening) school 
than to learn the whole trade at a trade school, because the former 
training is more practical. One graduate made the point that the 
student meets cases in construction and repair work in the shops that 
can never be illustrated in a trade school. 


FITTERS, MACHINE SHOPS. 


Statements were received from three machine fitters, two of whom 
are graduates from industrial schools and one from the trade school 
of Ghent. The latter said the trade-school training had replaced a 
shop apprenticeship, but that it was necessary for him to spend some 
time in shopwork before he was regarded as a finished workman. In 
the case of industrial-school graduates, the question as to the extent to 
which the school replaces apprenticeship is in no case strictly applica- 
ble, because, as explained in another connection, the courses of instruc- 
tion followed in such schools do not comprehend instruction in manual 
work. As regards the benefits derived from their trade or technical 
school training, all three fitters replied that it had enabled them to find 
positions more readily; one had found a better place and at a better 
salary; while two had advanced more rapidly. There is some differ- 
ence of opinion as to whether it is better to attend a trade school in 
the first place, or to begin work in an establishment and supplement 
the knowledge there gained by attendance at an evening school. The 
two who had attended industrial (continuation) schools consider one 
plan as good as the other, but the trade-school graduate thinks the 
trade-school method is better than the shop training for turning out 
capable workmen. 


FOREMEN, FOUNDRY AND MACHINE SHOPS. 


Three foremen in foundries and machine shops returned answers to 
the schedule of questions. One was trained in a trade school, but did 
not report in what trade. The others were graduated from industrial 
evening schools. The trade-school graduate finished his apprentice- 
ship in the school, but stated that considerable time was spent in 
an establishment before he became an accomplished workman. One 
of the industrial-school graduates said his school experience greatly 
facilitated his shop training and shortened the time necessary for him 
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to learn his trade. All three had been able to find places of employ- 
ment more easily because of their school experience. They also 
reported that they had found better positions. In this connection one 
stated that he had been advanced from the position of planer to that 
of foreman directly after leaving the industrial school. His salary 
was 2.80 francs ($0.54) a day as a planer, while at present he said he 
was earning 6 francs ($1.16) a day. The others report better wages 
as a result of their school training. All three had advanced more 
rapidly than they otherwise could. ‘They are in favor of the genuine 
trade school as a factor in the training of future workmen, but while 
two believe the trade-school experience should precede that of the 
shop, one thinks a boy should first receive a complete primary educa- 
tion, to be followed directly by shopwork in order to become familiar 
with the work, after which he should attend the trade school. In that 
way he thinks a boy will more easily become a good workman. 


FOREMEN, PATTERN MAKERS. 


A foreman of pattern makers, who was graduated from an industrial 
school, said his school training enabled him more readily to obtain a 
position, and that his present position as foreman was received after 
he had obiained a diploma. His wages were thus increased and his 
advancement had been more rapid because of his school experience. 


FOREMEN, PRINTERS. 


A foreman in a large printing establishment of Brussels, who also 
occupies a position as teacher in the trade continuation school of print- 
ing of which he is a graduate, stated that the instruction received in 
the school aided, developed, and completed his trade knowledge. 
Instruction in that school is given in the evening, hence it is not 
intended to supplant the apprenticeship. In fact, the students must 
work in printing establishments during the day as apprentices. At 
the end of 5 years if they successfully pass the required examina- 
tion they are entitled to journeymen’s wages. He believes that his 
present occupation as foreman and his position as teacher are due to 
the school training. He thinks the best results are obtained from 
combining regular work in an establishment (apprenticeship) with 
night attendance at a trade school. 


FOREMEN, RAILROAD, 


A foreman in the workshops of the State railroad considers his 
advancement due to the course taken in an industrial school. When 
he entered the school he was working as a fitter on the same railroad, 
but was promoted on leaving the school in 1892. He believes the 
course in the industrial school helped to develop him into a finished 
workman. As to the financial benefit arising from his school experi- 
ence, he mentioned that his present salary is 180 frances ($34.74) a 
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month, whereas if he had remained a fitter he would be able to earn 
only from 90 to 110 francs ($17.37 to $21.23) a month. 


GARMENT CUTTERS. 


Two cutters of tailor-made clothing had attended the trade school 
of tailoring at Brussels. One reported that the school had in his case 
taken the place of an apprenticeship, and that on leaving school he 
could cut clothing. The other stated that for certain reasons he had 
not wholly learned the trade in the school. Their testimony is to the 
effect that graduates from the school are better educated and more thor- 
oughly instructed and are more competent workmen than others, and 
that they thus have an advantage over shop-trained workmen in respect 
to wages, position, etc. They believe the school method of learning 
the tailoring trade is much better than a shop apprenticeship. Regard- 
ing this one cutter said: ‘‘At the school one learns how to do the 
work and why it is necessary to do it according to a certain method 
in order to obtain good results.” 


GUNSMITHS. 


An employee in an establishment engaged in the manufacture of 
firearms said the instruction he received in the firearms trade school 
of Liege had taken the place of an apprenticeship. He had found 
employment immediately after leaving the school, and was gaining 
better wages and would be able to advance more rapidly by reason of 
his trade-school instruction. He ‘said the school method is more 
advantageous and rapid than that of the shop, and that attendance in 
the trade school does not deter one from attending the technical courses 
of the industrial school at night. 


JOINERS. 


Two joiners, one of whom is a foreman, returned answers to the 
schedule of inquiries. The foreman had been graduated from the indus- . 
trial school at Morlanwelz. He said the instruction there received 
had enabled him more readily to obtain employment, to gain better 
wages, and to advance more rapidly than if he had not taken the course. 
He stated that he had no knowledge of trade schools except that 
gained from graduates he had known, but be thought that the manner 
of learning the trade was no better than learning it under a master 
joiner of a village and then attending an industrial school. He 
believes the latter plan produces as good workmen as the trade school. 
The joiner had been graduated from the Ghent trade school, in which 
the instruction is intended to replace apprenticeship. He does not 
see that his trade-school education has given him much advantage 
over shop-trained workmen. The wages, positions, and chances for 
advancement are about the same for both classes. He thinks the trade 
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school offers better opportunities for acquiring a technical knowledge, 
especially in the metal trades, than does apprenticeship in the shops. 


MACHINISTS. 


Two machinists and a foreman of machinists reported that they were 
graduated from different industrial schools. While these schools do 
not attempt to replace the apprenticeship, one machinist stated that 
his time of apprenticeship had been shortened by his attendance at 
the school. Another stated that while he knew the practical part of 
his trade before entering the school, he was deficient in theoretical 
knowledge. One machinist had derived no benefit as far as wages, 
position, and advancement are concerned, but the other machinist and 
the foreman answered that they had been benefited in these matters 
because of their school training. All three believe it is advantageous 
to attend a trade school before entering an establishment. 


MECHANICAL DRAFTSMEN. 


Two draftsmen who had been graduated from industrial schools 
stated that while in their occupation the industrial school can not 
entirely replace shop training, it can more nearly do so than in most 
others. They had both been enabled by the knowledge gained at the 
schools to find positions more readily, to secure better positions, to 
earn higher wages, and to advance more rapidly than otherwise. One 
believes it advantageous to attend a trade school before beginning 
work in an establishment, while the other thinks it preferable to 
begin work in an establishment and at the same time attend an indus- 
trial school. 


MINE BOSSES. 


Three mine bosses who had been graduated from industrial schools 
reported that they had been enabled, because of the instruction therein 
received, to find employment more easily, to obtain better positions, to 
gain better wages, and to advance more rapidly in position. Two 
reported that the technical instruction in the school had been benefi- 
cial, as it enabled them to gain a more thorough knowledge of their 
work. 


PAINTERS ON ENAMEL. 


A painter on enamel stated that while the technical instruction he 
received in an industrial school had helped him very much and had 
complemented his shop training, he did not think the industrial or 
trade schools indispensable institutions for the ordinary workman, 
because the employer usually cares more for the quantity than the 
quality of work. He added, however, that he had been benefited in 
position and wages and had advanced more rapidly by reason of such 
instruction. 
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A cotton spinner who was graduated from the Ghent industrial 
school stated that in general employers prefer those who have received 
a technical instruction, and that graduates are taken in preference to 
others for positions as overseer, ete. He further stated that in the 
weaving industry the industrial school is indispensable if one wishes 
to become an overseer, a director of an establishment, ete. 


TAILORS. 


Three graduates from the trade school of tailoring at Brussels 
returned answers to the schedule. One works as a journeyman and is 
also an instructor in the trade school from which he was graduated. 
The other two are owners of small merchant-tailoring establishments. 
None of them regards the trade-school training as a complete appren- 
ticeship, because after leaving the school some time in the shop is 
necessary to form a complete workman. One said it takes about ten 
years to produce a good journeyman tailor. In answer to a question 
whether the trade-school training had enabled them to find employ- 
ment more readily, to improve their position, to gain better wages, or 
to advance more rapidly, two answered affirmatively, and one said that 
he did not think the school training had helped him much. All three 
are in favor of beginning in a trade school. One thinks the student 
can do well enough in the school for two or three years, but should 
then go to work in a shop, as there the work is much different from 
that done in the school. The other two are more strongly in favor 
of the school. The journeyman, who is also a teacher, believes in the 
school because of the combination of theoretical instruction and prac- 
tical work to be found there. He adds that if theory is not learned in 
connection with practice the student will often fail to gain a sufficiently 
comprehensive knowledge. 


TURNERS, IRON. 


An iron turner who was graduated from the Ghent trade school 
stated that in his case the school training replaced the apprenticeship, 
but such was not the case with most of his fellow-students. By way of 
explanation he said that one who had not received a sufficient primary 
school education could not profitably follow the instruction given in 
the trade school. He had not secured a better position nor obtained 
employment more readily because of his trade preparation. In regard 
to wages he stated that boys on being graduated receive less pay than 
other workmen who do the same work. He had been advanced more 
rapidly, however. He believes it is better to learn the trade in a trade 
school than to start directly in the shops and attend a night school. 
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A statement was received from the secretary of a metal workers’ 
union of Ghent. Included in the membership of the union are 80 
graduates from the metal-working branch of the trade school of that 
city. The secretary stated that it can not be denied that employers 
prefer workmen who have a trade-school education, and that some 
establishments make an effort to secure such workmen, but do not pay 
them according to their merits. 

He had no knowledge of any case where a formal apprenticeship is 
now required in the industry. Speaking more particularly with regard 
to the Ghent trade school, be said that a school training can replace 
that of the establishment to a great extent, especially in forge work, 
although it can not do so completely because of the many systems of 
machinery and mechanical constructions produced in the city and 
about which the student learns nothing in the school. Proof of any 
great difference between the results of employing the shop and the 
school trained workmen has not as yet been produced, but there is less 
trouble in starting the trade-school graduate to work than there is 
with the so-called apprentice. Relative to this, however, the secretary 
stated that as both classes receive practically the same wages at 17 or 
18 years of age, he concludes their capacity is about the same. He 
said that better foremen can be produced from the school graduates, 
however, because of their superior knowledge of the technical part of 
the work. . 

According to the seeretary, the man who has a trade-school education 
can more readily obtain employment and advance more rapidly than 
one who has not. Regarding the principal advantages of a trade 
school, he said it enables boys to become good pattern makers, molders, 
metal turners, fitters, and blacksmiths; that in its workshops they 
learn the trade better and more easily than in the establishment; that 
a more complete knowledge of the trade is gained in the school, 
because it teaches all the operations; and that the continuation courses 
(evening and Sunday) are of great service in developing as planers, 
drillers, mortisers, etc., persons employed as laborers and apprentices. 
The trade school is of great advantage to the employer because its stu- 
dents are further advanced according to the workmen’s rales than are 
other young men of the same age. 

The union, the secretary stated, encourages its members to educate 
themselves. It has a library containing works in reference to the 
trades. Hach year new books are purchased for the use of the mem- 
bers. He suggested that the work of the trade schools could be much 
improved by adding another year or more (in the case of the Ghent 
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school) to the courses of instruction and by paying the students some- 
thing for their work, thereby satisfying the parents and arousing a 
proper spirit in the students. He believes the payment of a salary to 
the student for work done in the school would develop in him the idea 
of conserving the employer’s interests and consequently his own. He 
thinks employers should require their mechanies to attend trade 
schools. 
PRINTERS. 


A prominent member of the Compositors’ and Pressmen’s Associa- 
tion of Brussels, who holds an official position in this and a number of 
subsidiary organizations, considers the trade and industrial schools 
useful and necessary from the workmen’s standpoint, because, he said, 
at this time when machine methods are invading all industries, when 
the large industries are constantly developing and crowding out the 
small establishments, it is very difficult for a young man to become 
a good workman if he has not attended an industrial or trade school. 

Speaking of conditions in general, he said that in most trades not 
enough attention is given to the apprentice. His employer often does 
not endeavor to instruct him in the rules or the necessary details. It 
is generally ina spirit of speculation that the apprentice is engaged, 
and not with a view of teaching him the trade. Hence, he is usually 
kept on some special branch of the trade during most of his appren- 
ticeship, and when his time is served he is still an ignorant and unskill- 
ful workman so far as the other branches of the trade are concerned. 
This, he said, is particularly true in the printing industry, where one 
can see some unscrupulous employers filling their establishments with 
boys without having determined whether they possess the necessary 
aptitude and degree of instruction to become good workmen. Such 
boys are kept on rudimentary work and are required to produce all 
that is possible. Their trade education is wholly neglected, and on 
reaching the age of manhood they are incompetent and shiftless and 
render the struggle for the betterment of conditions of labor more 
and more difficult. 

It is the aim of the trade and industrial schools to remedy such con- 
ditions. The association, the secretary said, took a prominent part in 
the foundation of the trade school of printing at Brussels for the 
purpose of bettering conditions in the printing industry. It entered 
into relations with the employers whereby both sides receive equal 
representation on the administrative commission and pay an equal sum 
in support of the school. The limitation of the apprenticeship is gov- 
erned by an agreement which is also a part of the organic law of the 
school. The agreement is to the effect that all apprentices admitted 
into the establishments of the employers who adhere to the school shall 
be at least 14 years of age and must regularly attend the school. The 
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number of apprentices is limited so that establishments employing 
from 1 to 6 workmen are allowed 2 apprentices, those employing 7 to 
14 workmen may have 3, and those employing 15 to 25 workmen may 
employ 4 apprentices. One extra apprentice is allowed for every 10 
workmen in excess of 25. In arriving at these figures press hands 
are not counted. 


CHAPTER V. 


TRADE AND TECHNICAL EDUCATION IN CANADA. 
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CHAPTER V. 
TRADE AND TECHNICAL EDUCATION IN CANADA. 


In Canada not much has yet been done in the way of strictly trade 
education. The Ontario government has a flourishing agricultural 
college and experimental farm at Guelph, which has been in successful 
operation since 1874. In connection with this is a dairy school, and 
other dairy schools are conducted at Strothroy and at Kingston. 

Of schools of industrial art there are 7 in the province of Quebec 
and 6 in the Province of Ontario, all receiving government support. 

At Toronto is a free evening technical school supported by the city, 
which has been very successful. A watch-repairing school under pri- 
vate auspices completes the list of Canadian industrial schools, the 
School of Practical Science of Toronto being of collegiate rank and 
above the scope of this report. 

A description of the foregoing individual schools follows: 


ONTARIO AGRICULTURAL COLLEGE AND EXPERIMENTAL FARM, 
GUELPH, ONTARIO. 


This institution was established in the year 1874, and is situated 
about one and one-fourth miles from the city of Guelph. It is a well- 
equipped agricultural college and offers instruction in all the subjects 
usual in such a school. Only the courses in dairying come within the 
scope of this inquiry. 

This department is fully equipped for giving instruction in milk 
testing, butter making, cheese making, the running of cream separa- 
tors, handling of milk, treatment of cream, pasteurization of milk, and 
feeding and management of dairy cows. In fact, nothing is lacking 
that is necessary to give the broadest and most thorough training in 
every branch of the dairy business on a large scale suited to factory 
and creamery men, and on a small scale adapted to the circumstances 
of those who have to handle milk and cream and make butter on the 
farm. 

There is a special short course given during the month of December 
to meet the needs of pupils who expect to engage at once as butter 
makers. ‘This course embraces instruction in the running of cream 
separators of different makes, the pasteurization of whole milk and 
cream, care and ripening of pasteurized and raw cream, use of acid 
test for cream, running of box churns, the combined churn and worker 
and the Mason worker, the preparation of butter for local and export 
markets, and other work of a practical character; also instruction in 
the testing of milk with the Babcock tester and the lactometer, in the 
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use of the oil-test churn, in composite samplirg, and in the making up 
of factory accounts, so that the students may have a thorough knowl- 
edge of how to ran acreamery properly. There are no examinations, 
and no certificates are given in this special course. 

There are two factory courses, one of three weeks and another of 
six weeks’ duration. These courses provide theoretical and practical 
instruction in cheese making and the curing of cheese, butter making 
(both separator and cream-gathering plans), and the preparation of 
butter for market; milk testing with the Babcock tester, lactometer, 
and oil-test churn, and pasteurizing whole milk and cream. They also 
include fermentation tests, the use of starters, dairy bacteriology, 
agriculture in relation to dairying, the factory records and accounts, ete. 

Discussions on practical dairy topics, led by one of the instructors, 
are held four afternoons in each week. These discussions last for one 
hour, and are of much value to students. Experts are brought to the 
school from time to time to give lessons in the judging of cheese and 
butter. Special instruction is given in the care and running of boil- 
ers and engines. There is also practice in pipe fitting, repairing 
valves, ete. 

The Ontario government conducts dairy schools at Strothroy and 
Kingston. No information is at hand for these schools further than 
that it is stated that the courses are substantially the same as those at 
Guelph. 


SCHOOLS OF ART AND MANUFACTURES, PROVINCE OF QUEBEC. 


The establishment of these schools was brought about by the manu- 
facturing interests of the Province. They were organized by act of 
legislature in 1872. Previous to this date no instruction in draw- 
ing or industrial courses was provided. The seven schools are located 
in the following places: Montreal, Quebec, Levis, Sherbrooke, Sorel, 
Three Rivers, and St. Hyacinthe. 

The schools are under the management of the Council of Arts and 
Manufactures, composed of 17 members appointed by the lieutenant- 
governor. ‘The commissioner of agriculture and colonization, the 
provincial secretary, and the superintendent of public instruction are 
ex officio members of the council. 

The powers and duties of the council are as follows: 

To take measures to collect and establish at Montreal and elsewhere, 
for the instruction of practical mechanics and manufacturers, muse- 
ums of minerals and other materials, substances, and chemical compo- 
sitions susceptible of being used in mechanical arts and manufactures, 
with model rooms appropriately stocked and supplied with models of 
works of art, implements, mechanisms and machines of any kind 
(except those adapted to facilitate agricultural operations), and free 
libraries containing books of reference, plans, and drawings, calculated 
to impart useful information in connection with mechanical arts and 
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manufactures; to take measures to obtain from foreign countries new 
or improved implements and machines, and test the quality, value, 
and usefulness of the same; to make rules and regulations for the 
establishment, management, administration, and carrying on of a 
system of instruction in drawing in all its branches in the schools under 
the control of school commissioners and trustees, ete., and generally 
to adopt every means in its power to promote improvement in the 
mechanical arts and manufactures in the Province. 

These schools are chiefly intended to afford instruction in drawing 
and its useful application in industrial pursuits, more especially for 
artisans and apprentices. The aim is to make the instruction as prac- 
tical as possible, that the pupils may profitably apply the knowledge 
gained to the various trades and branches of industry in which they 
are engaged. 

The following statement shows the number of classes, number of 
pupils, average attendance, and the number of teachers during. the 
school year 1898-99: 


NUMBER OF PUPILS AND TEACHERS AND AVERAGE ATTENDANCE OF SEVEN SCHOOLS 
OF ART AND MANUFACTURES, 1898-99, 


School Number of | Number of ; Number of |Average at- 

earkeet classes. teachers, pupils. tendance- 

ROMER CAL eer cee eee eas oss csiek Met Ge see eee ele siee 12 16 463 287 
ROC DEC ete re oe een ease ee eee aciebe ae amin neo meeene i 7 244 126. 
MIO VAS = Seas sees see poems ce is ccc ce nea valececsee assess 7 5 279 126 
PILCRVLOOKMC Me see oc ewes sia ee dooce peinenet s meinen 2 2 54 29 
(SLOPES (es ea ee a eS 1 1 34 1t 
PRRECOURIMOTSR ste parce clea s coon enese wees secs saneec cas il 1 69 24 
ile HERERO RO, DCE eee Le si eye ee ee 1 1 24 9 
ENOUCH els GAB 5 A eS ae ea en RTS 314 33 1, 167 612 


As will be seen by the above table, the Montreal school is by far 
the largest and most important. 

The schools are maintained by a government grant of $13,000. Of 
this amount the school at Montreal utilized $6,000, or nearly one-half 
of the total grant. 

The following table shows the classes taught in each of the seven 
schools during the year: 

SCHOOLS IN WHICH CLASSES IN EACH SPECIFIED SUBJECT ARE TAUGHT. 


Class. Schools having such class. 
WCC MAN oe asec cen ohn ce cue Montreal, Quebec, Levis, Three Rivers, Sorel. 
Pree-hand. /SCniOP soc. oie --lse 0 ae Montreal, Quebec, Levis. 
Decorative painting....-........ Montreal. 
FAT CHIDCCUUIL Cree eenee esse ea ceca Montreal, Quebec, Levis, St. Hyacinthe. 
Mechanical sy ccec=<.cen. scence - Montreal, Quebec, Levis, Sherbrooke, St. Hyacinthe. 
ENthOSrapny: sence cainibo= emia So oc Montreal. 
BOOUAN A SNOCmbenciessoncees sacl Montreal, Quebec. 
Modeling ecb are soca ciscuitesse Montreal, Quebec, Levis. 
Shicnbedow bl ebvekey manana saaneescaese Montreal, Quebec. 
jWihosial onbetee meee baie Spence se eae Montreal, Quebec. 
Ladies’ dress cutting and making| Montrea). 
IME COULC Suara ieleisiemiratye ile = a ciate Leyis. 
Practical geometry......--.-.--- Levis, Sherbrooke. 
PiMearidrawiNe: cee .cclean een e-- Three Rivers, Sorel. 
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The drawing classes are not intended to make expert draftsmen, but 
to provide mechanics with an opportunity of obtaining a knowledge of 
drawing which will be of assistance in their trades. 

The mechanical drawing classes are for those who follow mechanical 
pursuits. Apprentices and others employed in the different depart- 
ments of machine building find the instruction offered in these classes 
of great value. The aim isto make the instruction of a thoroughly 
practical character and to enable the mechanic readily to make and 
read such drawings as generally come before him in his trade. Fig- 
ured sketches and blue prints of familiar details of machine designs 
are used. These the pupils are required to copy, enlarge, reduce, ete., 
or, a8 progress is made, from a series of sketches of parts to assemble 
into general drawings the completed machines. 

The architectural drawing classes are intended for carpenters, plas- 
terers, tinsmiths, roofers, etc., and the instruction is adapted as far as 
possible to the requirements of the pupil. Exercises are given in 
geometry and projection, and pupils are taught the details of framing, 
plan, and elevations of buildings and the preparation of working 
drawings. 

The object of the class in stair building and building construction 
is to enable carpenters, builders, and others to make tracings and 
drawings of stairs and other work and to execute the same in the 
class rooms, special attention being given to stair building. Tools and 
materials are provided for this purpose. Lessons and explanations :are 
given in regard to matters relating to the construction of buildings. 

The classes in plumbing are arranged for apprentices, journeymen, 
and foremen engaged in any of the branches of plumbing. The class 
rooms are equipped for both class and individual work, each pupil 
having a gas furnace for melting solder and a drawer for holding 
tools. Instruction is given in lead bossing, pipe bending, soldering 
and wiping joints, lead burning, water-closets, preventors, baths, lava- 
tories and sinks, traps, soil pipes and drains, sizes of pipes, etc., water 
supply, house cisterns, the use of tools, ete. 

The lithographic class is to afford apprenticesand workmen in estab- 
lishments where lithographic and similar work is done an opportunity 
to gain instruction and to practice work which they are not permitted 
to do in the places where they are regularly employed. 

The instruction commences with the preparation of the lithographic 
stone for work and proceeds by regular steps till the pupil is able ‘to 
finish a drawing on the stone ready for the press. The class is open 
to all who are sufficiently advanced in drawing to enable them to pur- 
sue the work with advantage, the stones and other materials required 
being furnished free of cost to the student. 

The pattern- making classes for boot and shoe snags are for the 
purpose of giving practical training in the making of patterns of boots 
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and shoes of all descriptions and also to give instruction in regard to 
the materials used in making the same. The course is especially 
arranged for persons employed i in the cutting departments in boot and 
shoe making establishments. Pupils are required to fit and adjust 
patterns to the last. . 

Each pupil is supposed to have provided himself with necessary 
tools. In some of the schools a small entrance fee of $1 is required, 
but this is returned at the end of the session to those who have not 
been absent more than four times. : 

Four of the schools, viz, those at Montreal, Quebec, Levis, and 
Sherbrooke, are ina very promising condition. They are wellattended 
and are attaining the end for which they were established. But the 
remaining three—Sorel, Three Rivers, and St. Hyacinthe—are not 
progressing so rapidly and are in general not so satisfactory. This is 
largely due to a lack of interest manifested by the inhabitants of those 
cities. 


CENTRAL ONTARIO SCHOOL OF ART AND INDUSTRIAL DESIGN, 
TORONTO, ONTARIO. 


This institution was established in 1890, as the successor of the 
Toronto Art School, under which name it was founded in 1876. 

There are 6 instructors, and the course of instruction is as follows: 

Primary course: Free-hand drawing, perspective, model drawing, memory draw- 
ing, practical geometry. 

Advanced course: Shading from flat examples, drawing from natural objects, out- 
line drawing from the round, shading from the round, industrial design. 

Mechanical course: Projection and descriptive geometry, machine drawing, build- 
ing construction, architectural design, advanced perspective. 

Industrial art course: Wood carving, lithography, wood engraving, modeling in 
clay. 

Special subjects: Painting in oil and w ate r colors, painting and drawing from life 
models, embossed leather work. 


The following occupations were represented in the student body last 
session: Photographers, 2; lithographers, 42; designers, 5; engrav- 
ers, 7; draftsmen, 5; clerks, 10; school oo 18; machinists, 4; 
printers, 2; bookkeepers, 4; wood carvers, 2; illustrators, 7; glass 
stainers, 2 ; bookcbinders , 3; architects, 2; photo-engravers, 5; stone- 
cutters, 3; Sees 33 ee 5; students, 27; sign writers, 2. 

From the financial statement issued by the secretary May 15, 1900, 
it appears that the school received a grant from the government of 
$540, a city grant of $750, and the income from tuition fees amounted 
to $1,816.50, making a total of $3,106.50 available for operating 
and maintaining expenses. 

It is said that the total amount of grants from the city and from the 
government during the first eight years averaged less than $1,000 per 
annum. As there were about 160 students reported the last year, this 
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gives an average of about $6.25 of public money per pupil expended by. 
the government per annum. 

There is hardly an engraver, lithographer, or artist in the city of 
Toronto who has not at some time attended classes connected with the 
school. 

The school year begins in October and closes in April, and is com- 
posed of three terms of ten weeks each. 

The attendance for the year covered by this report was as follows: 

The total number of students attending during the first term was 
110; of these 43 were females and 67 males. During the second term 
the total number was 127, of which 53 were females and 74 males. 
During the third term there was a total of 133, of which 66 were 
females and 67 males. 

The class rooms are open daily from 9.30 a. m. to 4.30 p. m. 

Besides the regular day classes there are evening classes which, 
though open to all, are particularly intended for those employed dur- 
ing the day. 

The work in this school is especially adapted to those whose busi- 
ness requires a knowledge of art, as prominence is given to design for 
various industrial purposes. The wood-carving class is conducted on 
the same lines as the School of Art and Carving, South Kensington. 
Modeling in clay is given special attention. 7 

The school has made great progress and the attendance has steadily 
increased. 

Many of those who have attended the school are now occupying 
good positions in Canada and the United States, and many prominent 
artists and designers were at one time in attendance at these classes. 


SCHOOLS OF ART, PROVINCH OF ONTARIO. 


Besides the Central Ontario School of Art and Industrial Design, 
details relative to which have been given, there are five other art 
schools in the Province which are supported partly by government 
grants. 

Ae ‘ : ‘ 

These schools are attended by representatives of various trades and 
professions, and are located at Hamilton, Kingston, London, Ottawa, 
and St. Thomas. 

Full information regarding these schools is not at hand, but some 
little idea as to their scope and character may be gained from the 
following extracts taken from the report of the minister of education 
of Ontario for the year 1899: 

The report of the Hamilton Art School for the year ending the 30th 
of April, 1899, shows that 198 students took the regular course of 
study during the year. The total number of attendance registered is 
8,249. 

In addition to the instruction given in all grades to students resid- 
ing in the city of Hamilton, students from six other towns in the 
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Province participated in the advantages derived from the Hamilton 
Art School. 

As the fee of $2.50 for 20 lessons was thought to be more than 
apprentices and young people could afford to pay, the directors de- 
cided to reduce the amount to $1 for 20 lessons. The result was aa 
increased attendance, and, although there was a slight decrease of 
income, the benefit derived by the students more than counterbalanced 
the pecuniary Iss. 

The equipment of the school has been increased to meet its require- 
ments during the year. 

The receipts, including the government grant, were $2,958.72; 
expenditures, $2,953.72. 

The report of the Kingston Art School for the year ending April 30, 
1899, shows that the school was removed to a more commodious and 
central position since the last report. The new rooms are furnished 
with modern appliances, which has been the means of increasing the 
attendance to 40 students in the day classes and 20 students in the 
evening classes. 

In addition to the four courses prescribed by the education depart- 
ment, painting in oil and water colors is taught. 

The receipts, including the government grant, were $626.20; expend- 
itures, $626.20. 

The report of the London Art School for the year ending April 30, 
1899, shows a decrease in the number of students. The report shows 
53 students in the primary course, 23 in the advanced course, and 17 
in the mechanical course. 

The receipts, including the government grant, were $972.14; expend- 
itures, $969.96. 

The report of the Ottawa Art School for the year ending April 30, 
1899, shows that for the purpose of teaching decorative design the 
directors engaged, at considerable expense, a special instructor, certi- 
fied by the New York School of Applied Design for Women, whose 
work they say has been of a highly satisfactory character. 

The report shows 87 students in the primary course, 26 in the 
advanced course, 12 in the mechanical course, 3 in the industrial art 
course, and 18 in oil and water-color painting. 

The receipts, including the government grant, were $1,813.70; 
expenditures, $1,529.50. 

The report for the St. Thomas Art School for the year ending 
April 30, 1899, shows that 27 students attended the primary course, 
29 the advanced course, 30 the mechanical course, and 16 the industrial 
art course. 


TORONTO TECHNICAL SCHOOL, TORONTO, ONTARIO. 


This is a free evening technical school, the first of its kind estab- 
lished in the Dominion of Canada. Its purpose is to impart practical 
and scientific instruction to the artisan and working classes. 

The institution was opened January 25, 1892. 

The school is entirely free, there being no fee or charge of any 
kind. The session lasts about seven months, and the daily hours are 
from 7.45 to 10 p. m., five days in the week. 


694 REPORT OF THE COMMISSIONER OF LABOR. 


All applicants for admission must be at least 15 years of age and 
possess a working knowledge of reading, orthography, penmanship, 
and composition. 

At the beginning of the session aJl new pupils are examined and 
graded in mathematical subjects, and only such of them as are found 
capable of taking up the work advantageously to themselves are per- 
mitted to enter classes in the science departments. 

The curriculum, which embraces practical and theoretical instruc- 
tion in physics, mechanics, chemistry, domestic science, geology, 
mineralogy and metallurgy, machine construction and drawing, 
building construction and drawing, geometrical drawing of the vari- 
ous kinds, industrial art (including drawing, designing, and modeling), 
electricity, and steam and gas engines, is so arranged as to be divided 
into five regular departments and four special courses. 

The departments comprise physical science, machine construction, 
architecture and building construction, chemistry, and industrial 
design. 

The special courses give instruction in domestic science; miner- 
alogy, geology, and metallurgy; electricity, steam and gas engines; 
clay modeling and historical ornament. 

The work in each of the regular departments of study requires 
about three years for its completion, and all students are strongly 
advised to take up the full work of some one department and pursue 
it to completion. 

The course in industrial design is as follows: 

First year: Free-hand drawing—Drawing in outline from the flat, from groups of 
geometrical solids, from objects, memory drawing. Industrial design—Geometrical 
and free-hand designing in flat outline; historical ornament (ancient). Mechanical 
drawing—Elementary perspective, practical geometry. Mathematics—Mensuration, 
(first year), Euclid, book 1 (one term only). 

Second year: Free-hand drawing—Drawing in light and shade from the flat and 
model, from groups of geometrical solids, from ornamental casts, from objects, 
memory drawing. Industrial design—Designing from plant forms in outline (flat), 
elementary color (flat), historical ornament (medieval). 

Third year: Free-hand drawing—Continuation of work of second year, drawing in 


monochrome, memory drawing. Industrial design—Plastic design, historical orna- 
ment (modern), history of design, clay modeling. 


Work in the special courses is intended largely to supplement the 
work done in the regular course, but it is of a much more practical 
nature. ; 

The aim of the course in clay modeling and historical ornament is to 
give artistic training specially suited to the wants of artisans and 
designers in terra cotta, stone, wood, and those lines of manufactured 
goods where modern ornament is applicable. The student advancesto 
the principles of form and proportion involved in designs of various 
kinds, and the adaptation of modeling designs to different classes of 
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work, and instruction and practice are giyen in the making of molds 


and the finishing of casts. The model room is capable of accommo- 
dating about 15 pupils at one time, and the storeroom is supplied with 


_a large number of selected and appropriate models. An abundance of 


well-prepared material is always on hand and the modeling and cast 
making are done in separate rooms, both plaster and gelatin being 
employed in the processes. 

The modeling room is at all times open for either instruction or 
practice, but all casting and mold making is required to be done under 
direct supervision of the instructor. 

This course is especially suited to those who have completed the 
work either in architecture and building construction or industrial 
design, but it is open to those who take lectures in historical ornament 
of the first and second years in the department of industrial design. 

All drawings and models made by students while pursuing studies 
in either the regular or special courses are required to be handed in 
before the close of the session for examination and comparison, or for 
exhibition, should they prove worthy. These are afterwards returned 
to the student and become his personal property, the board reserving 
the right to retain one drawing and one model made by each pupil. 

The school is under the control of a board of management consisting 
of the mayor of the city of Toronto and representatives of the city 
council, Trades and Labor Council, Society of Stationary Engineers, 
Architects’ Association of Ontario, manufacturers, and educationalists. 

The faculty is composed of 13 instructors, 5 of whom are graduates 
of Toronto University, 3 of the Toronto School of Practical Science, 
1 of the University of Belfast, Ireland, and 1 of the science and art 
department of Kensington Technical School, Southampton, England, 
while 3 are holders of certificates of proficiency from local schools. 
Besides being holders of degrees in science, 3 of the teachers hold 
degrees in medicine and are licensed practitioners. 

Regular courses of study have been instituted during the last five 
years only, and it requires from three to five years to complete one of 
the courses, so there have as yet been but 9 graduates. The enroll- 
ment fora recent year reached more than 1,100, They were registered 
in the different departments as follows: 


Regular courses— 


[PROS KGS NGO 054 6 Jan 2 Jae Oe eae eer 243 
Win Giine Coneiaac iis |S S-=e0 UG ee eS ee ae 171 
Mrchiicciure ang ul Gime MOMStLUCHON = <2. .--2-2--.--s---sesseersiees-2= 90 
(CLODRNIGHTE etait oon Sau oS he eee Sie Eee Be eee eee 86 
Free-hand drawing, design, etc......-.------- Dep ics Ste eo ee ee 148 
Special courses— 
iDestevasitie SGleANOe . 54522 ee tees ok eee ee oe 373 
Mineralogy, geology, and metallurgy .........----------------+----+--+-- es 


Electricity, and steam and.gas engines ....-...-----------------------+--- 51 
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Up to the present time the school has occupied a building rented at 
$1,000 per annum, but a building of its own is just being completed 
which will, when completed, cost. $75,000, including furniture and 
fixtures. 

The institution is equipped with scientific apparatus which cost about 
$6,500, while the cost-of maintaining the school, including rent, insur- 
ance, and annual expenditure for apparatus has ranged from $9,000 to 
$11,000 per annum. ‘The combined salaries of the faculty are less than 
$7,000 per year. These funds are supplied wholly by the municipality 
of Toronto. 

The institution can not be said to have particularly benefited any 
one industry, but it has served to increase the intelligence and scien- 
tific skill of many hundreds of citizens, and has thus indirectly benefited 
all manufacturing industries. 

There have been a great many cases where wages of students attend- 
ing this sehool have been doubled as a consequence of increased effi- 
ciency, and, true to the object of its establishment, the institutien is 
endeavoring to promote a knowledge of scientific facts and principles 
among artisans and working people, and is trying in every way to fur- 
ther the development of industrial pursuits. 

The Trades and Labor Council has done a great deal toward advanc- 
ing the interests of the institution. Out of the 21 members of the 
board of management 15 are representatives of various labor organiza- 
tions, and the labor bodies of the community have in every possible 
way given the school moral support and endeavored to promote its wel- 
fare. 

Labor unions have in no way opposed the institution. 

Its graduates are preferred by employers over merely shop-trained 
apprentices, and it is felt that the institution has given general satis- 
faction to all persons concerned, and is attaining the end for which it 
was established. 


CANADIAN HOROLOGICAL INSTITUTE, TORONTO, ONTARIO. 


This institution is devoted exclusively to the study of watch repair- 
ing. It was established in 1890. 

The curriculum presents three courses of study 
intermediate course, and an improver’s course. 

The full course is for those without experience. It includes con- 
struction of a limited number of small special tools, the thorough repair 
and alteration of all kinds of watches and clocks, and the construction 
from solid material, after the pupil’s own design and calculation, of a 
high-grade watch with lever or chronometer escapement. It requires 
two years to complete this course, and persons without previous expe- 
rience are not permitted to enter it for a shorter period. 


a full course, an 
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The intermediate course is for young men who have had several years’ 
experience at the trade. It covers a period of a full school year of 
eleven months, and includes the construction of a few small tools and 
repairing of watches. Where the ability, aptitude, and inclination of 
the student warrant it, the finishing up of a lever watch movement 
from the rough is added. In such cases the parts of the movement 
are made but are not fitted or finished. 

This is next to making a watch and is so considered in a great many 
schools. But if, instead of finishing a watch as above described, the 
pupil should prefer, he may finish up an escapement model and a 
micrometer gauge e from the rough. ! 

The improver’s course is for workmen who have completed. an 
apprenticeship. It embraces the construction of a few special tools 
and the thorough repair of watches from barrel to balance. This 
course covers a period of six months. 

Besides an average of thirty-eight hours per week devoted to prac- 
tical work at the bench by each pupil, all pupils are required to devote 
three hours per week to lectures upon the natural laws governing 
timekeeping mechanisms; their intelligent application in practice; the 
accurate calculations required for all kinds of gears and escapements; 
the calculations for the caliber of watches, chronometers, and clocks, 
and an average of four and one-half hours per week to the subject of 
drafting. 

The tuition fee for the full course is $165 per year where the student 
furnishes his own lathe, and $180 when the lathe is provided by the 
school. Tuition is the same for the intermediate course, but for the 
six months improver’s course the fee is $100 where the student fur- 
nishes the lathe and $110 if it is furnished by the school. 

The institution is under the management of a director, who is the 
only instructor. He received bis training as a practical workman in 
the shop, and is self-taught in the scientific branches. 

From 15 to 20 pupils are in attendance, and out of the 172 persons 
who have matriculated during the ten years or more of the school’s 
existence but 16 have been graduated. 

The equipment of the building, which is rented at an annual rental 
of $400, cost about $8,000. The cost of maintaining is $2,500 per 
annum. These funds are derived from tuition fees and receipts from 
repair work. 

It is claimed that those who attend the school learn the trade in a 
shorter time than is required in the old-line apprenticeship system, 
and its graduates find greater pleasure in their work, their salaries are 
higher, and their advancement more rapid in every way. The gradu- 
ates are now preferred over merely shop-trained apprentices, though 
they were at first viewed with suspicion. 
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ATTITUDE OF EMPLOYERS AND LABOR UNIONS TOWARD 
TRADE AND TECHNICAL EDUCATION. 


Two statements have been received from Canadian establishments, 
one of which is from the manager of a cotton factory and the other 
from the manager of a carpet factory. While the report from the 
latter souree is the only one answered in detail, yet the statement 
furnished by the former, being based upon an experience of twenty- 
eight years in the textile industry, is worthy of consideration in this 
connection. The statement of the manager of the carpet factory is 
substantially as follows: 


We have three men in our designing room, two of whom are gradu- 
ates of the leading English schools of art and design, and one from the 
Central Ontario School of Industrial Art and Applied Design, at 
Toronto, Canada. The special education of these men has undoubtedly 
helped to improve the general character and quality of our product. 
The remuneration they receive is equal to that of our foremen. Both 
design and good workmanship are essential to success in this business. 
While further provision for technical schools and schools of design 
would undoubtedly be a great benefit to our industry at large, still the 
lack of such provision would affect us only to the extent of the incon- 
venience incurred by being obliged to procure educated workmen 
from abroad. If we could have schools that would qualify pupils in 
textile skill, a very considerable advantage would be gained by all 
branches of the industry. We always give preference to graduates of 
technical schools. To be a successful weaver a knowledge of fibers 
and filaments is necessary, as well as a knowledge of loom construction. 
In like manner a dyer must have a practical knowledge of physics and 
chemistry. It is the lack of this technical knowledge among factory 
employees that keeps them at the same occupation from one generation 
to another, and we have ourselves to blame for not advancing in the 
arts and sciences. 


The statement of the manager of the cotton factory is as follows: 


During the twenty-eight years that I have had the management of 
cotton factories I have never found any benefit from employing fore- 
men who had been educated in technical schools. A good foreman is 
improved by taking a course ina technical school, but he must be a 
good foreman first. The theoretical instruction given in such schools is 
beneficial in so far as it enlarges the scope of the student’s knowledge. 
Textile schools are only of benefit when used for the purpose of improy- 
ing and not for making mechanics or foremen. The only technical 
school I know of in this section has been the subject of many unfa- 
vorable criticisms from manufacturers because of the foolish notion 
that the graduates have regarding their ability. After spending a few 
years in the school these young men imagine that they are competent 
engineers, although they have never worked a day in a shop, and con- 
sequently know nothing about the routine of shop work, or everyday 
practice. [am strongly of the opinion that no young man should be 
admitted into the mechanical department of a textile or technical school 
until he has first served an apprenticeship in some shop. In the 
manufacture of cotton goods the dyers and finishers are the workmen 
who would be most benefited by technical training. But in all large 
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concerns it is customary to employ a trained chemist, who usually sup- 
plies the technical knowledge required by the foreman, who in’ turn 
simply carries out his instructions. 

The attitude of the labor unions in the Dominion of Canada on the 
subject of industrial, trade, and technical education is shown by the 
following resolution, which was adopted in September, 1900, by 
the Trades and Labor Council of the city of Toronto and approved by 
the Trades and Labor Congress of Canada: 


**Whereas the Toronto Trades and Labor Council, composed of 
delegates representing 50 organizations of the various trades and call- 
ings of the city of Toronto, and the Trades and Labor Congress of 
Canada, representing the workers in general of the whole Dominion, 
have always supported and are in favor of technical schools, the pur- 
pose of which is the training and education of artisans, mechanics, and 
wage-workers generally in such subjects as will promote a technical 
knowledge of mechanical and manufacturing arts, and affording such 
instruction in those branches of science and applied art as is required 
by the various industrial pursuits of the masses of the people, and 
especially calculated to benefit those engaged in the manufacturing 
industries or artisan occupations: 

** Be it resolved, That the Toronto Trades and Labor Council and the 
Trades and Labor Congress of Canada have always been and are still 
opposed to the introduction into our public educational institutions of 
any system of industrial or manual training wherein is taught the use 
of tools used in the trades, or which embraces the imparting of practical 
knowledge of such trades to the pupils of such institutions, inasmuch 
as we regard such systems as a serious menace to the interests of the 
already underpaid and generally handicapped mechanic, and believe 
that such innovation would still further endanger the position at present 
occupied by the skilled worker in his efforts to better his condition. 
We believe that the partially-trained mechanics under the industrial or 
manual training system would be used against the skilled workers at 
the pleasure of the employer. We believe, also, that this ‘‘ hothouse” 
training would be detrimental to the pupils themselves, inasmuch as the 
partial knowledge they would gain would prove a restraint to their 
ambition in some other direction, for which they might, by nature, be 
better adapted. Furthermore, we believe that the time that the wage- 
earner can usually allow for his children to attend school is no more than 
sufficient for them to acquire an ordinary education, without devoting 
any of such time to the study of things which may not be of any use 
to them in after years in the battle of life. 


CHAPTER VI. 


TRADE AND TECHNICAL EDUCATION IN FRANCE. 
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CHAPTER VI. 
TRADE AND TECHNICAL EDUCATION IN FRANCE. 
INTRODUCTION. 


The practice of the handicraft trades in France was formerly regu- 
lated by the trade guilds, which were very exacting as regards the 
duties and obligations of their members. Under the guild system 
each trade was divided into three classes—masters, journeymen, and 
_ apprentices. Each class was governed by definite regulations which 
were rigorously enforced. A journeyman could not become master 
unless he fulfilled certain requirements which called for great skill, 
long labor, and heavy outlay of money. Apprenticeship was severe 
and lasted for a long term of years, but the instruction given by the 
master had to be thorough and to cover the trade in its entirety. The 
number of apprentices was limited, each master in most trades being 
allowed but one apprentice in addition to his own sons. The guilds 
enjoyed an absolute monopoly in nearly every branch of industry, but 
in return for the privileges they were allowed to exercise they gave a 
guaranty of perfect workmanship. 

This system remained in vogue for several centuries, but the power 
of the guilds was greatly restricted by royal order in 1776 because of 
abuses that had crept in. After a few months all the former privi- 
leges were regained, but in 1791 the guilds were definitely abolished 
by the constituent assembly. Under the act of the assembly every 
person was given the liberty to apply himself to whatever art or craft 
he desired provided he received a license and conformed to certain 
regulations. This act seriously interfered with apprenticeship. The 
rigid discipline with which it had formerly been regulated could no 
longer be made effective and in consequence a deterioration was soon 
noticed in the work of artisans. 

About this time there began the great industrial changes which ter- 
minated in the introduction of machine methods and specialization of 
work. After the guilds were abolished a great number of independ- 
ent producers entered the markets, foreign competition became a fac- 
tor to be dealt with, and, finally, in order to retain custom, it became 
necessary to resort to the manufacture of cheap, salable articles. This 
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naturally brought about a change whereby instead of one man mak- 
ing a complete article he worked upon a particular part of it. After 
years of practice he became very rapid and proficient in his special 
line of work, but entirely lacked the knowledge and ability to produce 
the other parts. He was simply a specialized laborer. This change 
to machine methods is usually regarded as being the main cause of the 
final break-up of the old-time apprenticeship system. 

After the introduction of the new system the old artisans gradually 
disappeared, and to take their place there remained only those whose 
training was merely mechanical. The deterioration of the workmen 
eventually became so pronounced that many attempts were made either 
to restore the guild system or to substitute another that would serve 
the purpose. Ail such attempts, however, resulted in failure. New 
conditions had arisen, and they required new remedies. 

Private initiative first adopted the use of new palliative measures 
for the relief of the industrial disorders in France. Among the first 
to foresee the impending change and to realize the effect it would haye 
upon the industrial affairs of the nation was the Duke de la Roche- 
foucauld, a colonel of cavalry, who during certain travels in Switzer- 
land learned of a school that had been founded by St. Francis de Sales, 
in 1599. The peculiar feature of this institution was that it had main- 
tained a section for industrial education. The Duke was so favorably 
impressed by this feature that he determined to establish a similar 
institution in France. Following up this determination he founded at 
his own expense an institution in which the sons of suboflicers of his 
regiment could receive a general elementary instruction and also pursue 
an apprenticeship in certain ordinary trades. This was the first insti- 
tution for special trade instruction established in France. It was 
declared a national school by the first republic in 1799, and at a later 
date was converted into a school for the training of foremen. This 
institution was the forerunner of the schools of arts and trades. It 
was followed by other Government institutions of similar character, 
but in all the earlier Government schools the technical instruction was 
placed upon a plane above the requirements and abilities of the ordinary 
artisan. 

Although the Government began at this early date to provide facil- 
ities for higher technical instruction, it was not until the last third 
of the nineteenth century that it turned its attention seriously to the 
task of providing for the technical training of ordinary workmen. 
This had always been considered the province of the communes, 
departments, and private bodies. Local needs, it was thought, could 
be best realized and provided for by those more in touch with condi- 
tions existing in their respective localities. Various bodies, in time, 
took up the task each in its own way and for this reason the develop- 
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ment in France of institutions for giving trade and technical instruc- 
tion has proceeded along a number of more or less independent lines. 

At present there is an elaborate system of trade and technical schools 
organized and controlled by the Government; of schools maintained 
by the departmental and municipal authorities; and of schools oper- 
ated under the auspices of private individuals and private bodies, 
such as trade organizations, employers’ associations, stock companies, 
religious organizations, ete. As a general rule this development of 
institutions through so many independent initiatives has caused very 
little duplication. 

The institutions maintained by the Government are only to a limited 
extent special trade schools which prepare students for particular 
definite occupations. The main purpose in most of them is to pro- 
vide facilities for giving a broad industrial training which combines 
a thorough course of scientific and technical study with enough prac- 
tical work to render students expecting to enter the handicrafts or 
factory work familiar with the manual operations of the various trades. 
The schools are in most cases excellently equipped with shops for the 
practice of the principal metal and wood working trades. 

The task of founding special schools for education purely of a trade 
character or instruction in respect to highly specialized branches of 
industrial work has, as a rule, been left to local governments and 
private bodies or individuals, although the Government has encour- 
aged their efforts in various ways, and in many cases has assisted in 
the maintenance of their schools through the grant of annual sub- 
sidies. Great liberality has been exhibited by the Government in this 
respect. While there were but 48 institutions receiving financial aid 
from the ministry of commerce in 1880, their number in 1900 was 292 
or over six times as great as in the former year. 

It would be interesting to trace the history of technical education 
along each of the different lines upon which it has been developed, 
but this would be beyond the province of the present report. 

Perhaps the most interesting feature in the development of the com- 
plex system of technical schools in France is the direct and active part 
taken by the Government. It is, therefore, considered best to relate 
in some detail the most important steps that have been taken in the 
matter by the Government. Some of the most important facts con- 
nected with the establishment of schools by societies, organizations, 
municipalities, ete., will, however, be presented in the proper place by 
way ef explanation. 

It has been seen that the Government began the work of providing 
facilities for trade and technical education with the conversion of the 
private school of the Duke de la Rochefoucauld into a national institu- 
tion in 1799. It is said that this institution was used for a while as a 
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military school, but its industrial character was soon restored. A 
similar institution was created by the Government in 1804, but despite 
this early beginning the definite rounding out of a logical system of 
State schools for trade and technical education was not accomplished 
until the year 1900. 

In France, as in most other countries, it was impracticable to outline 
in advance a comprehensive system. One school after another was 
established by the State when the need became particularly urgent. 
The result was that while adequate provision was made in some direc- 
tions other fields were wholly neglected. Schools were organized 
without any particular effort to establish a definite relationship 
between them. Even the matter of control and supervision was not 
ona logical basis. As these schools became more numerous, however, 
and the importance of technical education was better appreciated, the 
necessity for bringing the various institutions under a general system 
was recognized, and by a series of laws and administrative orders, 
the last of which bears the date of April 13, 1900, this was finally 
accomplished. France to-day possesses a remarkably complete system 
of trade and technical schools, operating under public auspices, for 
furnishing technical education in all grades, from the teaching of the 
simple operations of ordinary trades to the training of engineers for 
the most advanced scientific and technical work. 

It is of interest to trace briefly the different steps by which this 
result was accomplished. As the history of the state system of tech- 
nical schools is to a considerable extent intermingled with that of 
public instruction—at least in so far as regards legislation and decrees 
concerning particular grades of instruction—it is deemed advisable to 
present a few of the main facts relating to the development of the 
public-school system in France. 

Public-school education in France practically dates from the efforts 
of M. Guizot in its behalf in 1833. In that year he secured the enact- 
ment of a law making it compulsory upon every commune in France 
to establish a public school. Primary education was at the same time 
divided into two grades—elementary and superior. The elementary 
primary schools corresponded approximately to the grade schools in 
the United States, and the superior primary schools to the high 
schools. Pupils entered the latter after they had been graduated from 
the elementary schools at 18 years of age, and remained until the age 
of 16 or 17. 

In 1850 the superior primary schools were abolished, as for various 
reasons they had not been successful. In 1881, however, they were 
revived and have since undergone a great development and at present 
constitute a very important part of the public-school system of the 
country. 

An act passed June 16, 1881, made primary education absolutely 
free, and an act of March 28, 1882, made attendance at school com- 
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pulsory for children between the ages of 6 and 13 years, and public 
education was given a purely secular character. By a law of October 
80, 1886, public primary education was definitely organized in its 
various grades and intrusted exclusively to the laity. 

It was not until a general system of public primary education 
had been definitely established that the French Government began 


. seriously to concern itself with the subject of primary trade and tech- 


nical education. In 1862 M. Rouland, minister of public instruction, 
appointed a commission to make an investigation concerning commer- 
cial, industrial, and agricultural instruction in public and private 
educational institutions. His successor, M. Duruy, continued and 
enlarged the scope of this inquiry. The commission visited institu- 
tions in Germany, Belgium, and England and made a very interest- 
ing report, which indicated the urgent necessity of devising some 
system of trade training to take the place of the apprenticeship sys- 
tem which was rapidly sinking into decay. No immediate action, 
however, resulted. 

A new impetus was given to the movement by the showing made at 
the Paris Exposition of 1878, and that year may be taken as the start- 
ing point of the modern movement to establish a system of public 
trade and technical schools of a primary grade in France. 

The country generally became interested in the question, and various 
public bodies urged the Government to take action. After consider- 
ing and rejecting a proposition which provided for the establishment 
by the state of a technical school in each department, a plan was 
accepted which made provision for grafting technical instruction upon 
existing primary schools. This plan was legally adopted in the law of 
December 11, 1880. 

This law was intended to facilitate the founding of special schools 
by minor public bodies and thus to lay the foundation of public tech- 
nical education of a primary grade. The result of the law was to 
give rise to a new order of institutions known as manual appren- 
ticeship schools, under which title were grouped (1) existing apprentice- 
ship schools founded by communes or departments, and (2) advanced 
primary schools which gave considerable attention to technical train- 
ing. The purpose of the new class of schools was to provide general 
technical instruction and to develop manual dexterity in youths 
destined for manual trades. Nothing like apprenticeship to any par- 
ticular trade was contemplated, however. Both the foregoing classes 
of schools were placed under the category of ‘‘ primary schools,” and 
the expenditures for their maintenance were made obligatory on the 
departments and communes. By this law the manual apprenticeship 
schools and advanced primary schools that fulfilled the requirements 
as to technical instruction were placed to a certain extent under the 
control of the ministry of public instruction and fine arts and the min- 
istry of agriculture and commerce. 
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Asa result of an administrative order of July 30, 1881, which prac- 
tically nullified the law, not a single manual apprenticeship school was 
founded by a department or commune during the period from 1880 to 
1888. The superior primary schools giving attention to industrial 
training, however, received a considerable development. 

One result of the law of December 11, 1880, was the establishment 
by the Government of the three national trade schools of Armentiéres, 
Vierzon, and Voiron. These were intended to serve as models for the 
new institutions which it was hoped to call into existence. Another 
school of the same character was opened at Nantes at a later date. 

The unsatisfactory working of the law of 1880, in respect to its 
failare to induce the founding of manual apprenticeship schools, led to 
the appointment in 1886 of a commission to investigate the subject and 
propose reforms. The outcome of this inquiry was the promulgation 
of an official order, dated March 17, 1888, which was intended to put 
an end to the existing confusion regarding the relative spheres of 
the two ministries in the management of the manual apprenticeship 
schools, that having been the main cause of the failure of the law of 
1880. This order defined the form of government of these schools, 
their programme of studies, conditions of entrance, etc. It also 
placed them definitely under the joint control of the two ministries 
mentioned. The order remained in force until 1892, in so far as the 
manual apprenticeship schools were concerned. 

In the meantime, by law of July 21, 1891, the National Practical 
School for Workmen and Foremen was established at Cluny. The 
reason for the establishment of this institution, which occupies a 
unique place in the scheme of government schools, was the feeling 
that the national schools of arts and trades did not reach the workmen 
and were useful only for training managers and directors, and that 
provision should be made for preparing competent foremen and sub- 
directors. 

While the order of March 17, 1888, undoubtedly accomplished some 
good, it but partially met the necessities of the situation. During the 
period from 1888 to 1892, 59 advanced primary schools had conformed 
to the provisions of the law of December 11, 1880, and the order of 
March 17,1888. The development of technical instruction in advanced 
primary schools was the most important result of the law of December 
11, 1880, for by that result the foundation was laid for the very 
important class of institutions known as practical schools of commerce 
and industry. During the four-year period referred to it was demon- 
strated that the scheme of organization, as provided for in the law of 
1880 and the order of March 17, 1888, did not meet the requirements 
of the situation. 

In addition to the inconveniences arising from a joint control by two 
ministries with the attendant confusion of aims and purposes, it was 
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finally realized that the technical instruction as given in the manual 
apprenticeship and assimilated schools did not produce the results 
that were desired. 

Heretofore industrial edueation had been considered more in the 
nature of a complement of primary instruction than as a preparation 
for real work. It became evident that a change in control, as well as 
in the organization of schools for primary technical instruction, was 
necessary if any practical advantages were to be derived from them. 
This change was accomplished in 1892. By a section inserted in the 
financial law of January 26 of that year, it was provided that hence- 
forth the advanced primary schools in which the instruction was 
largely of an industrial and commercial character should be exclu- 
sively under the authority of the ministry of commerce and industry, 
and that the class should take the general name of ‘‘ practical schools 
of commerce and industry ” (écoles pratiques de commerce et Cindustrie). 

The ministry of commerce and industry was at the same time given 
the authority to sanction the transformation of ordinary superior pri- 
mary schools into practical schools of commerce and industry, or to 
authorize the founding of new institutions of this class wherever neces- 
sary. In these schools the importance of technical instruction is fully 
realized, and it is given a relatively large share of the total time. 

One can hardly overstate the importance of the reform accom- 
plished by this law. For the first time France was given a system 
of primary trade and technical schools under Government auspices 
whose chief aim was industrial instruction, and whose work was 
supervised by the department having to do with trade and industry 
rather than education. 

This policy of intrusting to the ministry of commerce and industry 
all schools for the provision of commercial and industrial education 
was further carried out by the financial law of April 13, 1900, which 
placed under the supervision of this department the four national 
trade schools of Armentiéres, Nantes, Vierzon, and Voiron. 

The same process of intrusting the direction and supervision of 
schools to the department having charge of those fields to which the 
instruction relates rather than to a single authority in the person of 
the minister of public instruction has been logically carried out in 
respect to all the other classes of scholastic institutions, so that each 
of the ministries now has exclusive control of schools that give special 
instruction in matters coming within the sphere of its activities. All 
those schools that come within the scope of the present report are 
under the jurisdiction of three ministries, that of commerce and indus- 
try, that of public instruction and fine arts, and that of public works. 

By far the largest number of the Government schools and schools 
under Government supervision, with which this report is concerned, 
are under the supervision and direction of the ministry of commerce 
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and industry. Under this ministry are included all the State technical 
and trade schools proper, except those having to do with the teaching 
of mining and decorative or industrial art. 

In the following enumeration of schools, falling under the spheres 
of the several ministries, mention of a large number of institutions 
which belong to classes not considered in this report is avoided as far 
as possible, as such enumeration would serve no ‘useful purpose. 
Private, departmental, communal, and other institutions that receive 
State aid are also brought more or less under the influence of one or 
the other ministries. The schools under each ministry are as follows: 

Ministry of commerce and industry: (1) National Conservatory of 
Arts and Trades, at Paris. (2) Central School of Arts and Manufac- 
tures, at Paris. (8) Four national schools of arts and trades, at Aix, 
Angers, Chalons-sur-Marne, and Lisle. (4) National Practical School 
for Workmen and Foremen, at Cluny. (5) National Apprenticeship 
School, at Dellys (Algeria). (6) Two national schools of watch-~ 
making, at Cluses and Besancon. (7) Four national trade schools, at 
Armentiéres, Nantes, Vierzon, and Voiron. (8) Thirty-four practical 
schools of commerce and industry, which, although being depart- 
mental and communal institutions, are so thoroughly under State 
control and supervision that they are included in this list. They are 
separable into three categories—(a) Sixteen practical schools of indus- 
try, located at Boulogne-sur-Mer, Brest, Firminy, Havre, Lisle, Mar- 
seille, Montbéliard, Morez, Pont-de-Beauvoisin, Rennes, Romans, 
Rouen, Saint-Chamond, Saint-Didier-la-Séauve, Saint-Etienne, and 
Vienne; (b) two practical schools of commerce (not considered in the 
present report), located at Boulogne-sur-Mer and Narbonne; (c) six- 
teen practical schools of commerce and industry, of which ten are for 
males and six for females. The schools for males are located at Agen, 
Béziers, Cette, Fourmies, Grenoble,(“) Limoges, Le Mans, Mazamet, 
Nimes, and Reims; those for females are located at Boulogne-sur-Mer, 
Havre, Marseille, Nantes, Rouen, and Saint-Etienne. 

Aside from the State schools, a very large number of institutions, 
including municipal, communal, departmental, and private schools for 
purely trade and technical instruction, are subsidized by the Govern- 
ment and placed under the supervision of this department. 

Ministry of public instruction and fine arts: The only State institu- 
tions under this ministry with which this report is concerned are those 
for teaching decorative or industrial art. They are: National School 
of Arts applied to Industry, at Bourges; four national schools of dec- 
orative art at Aubusson, Limoges, Nice, and Paris; National School 
of Industrial Arts, at Roubaix; and School of Ceramics attached to the 
National Manufactory, at Sevres. 


@This school also contains a division of agriculture. 
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Besides these State institutions a number of municipal, depart- 
mental, and communal schools of decorative and industrial art which 
receive subsidies from the State are placed under this ministry. 

Ministry of public works: Only a few schools have been placed 
under this ministry and they are: School of Roads and Bridges and 
School of Mines, at Paris, both of which are recruited from graduates 
of the polytechnic school; School of Mines, at Saint-Etienne; and 
schools for mine bosses and foremen, at Alais and Douai. The two 
latter are the only institutions under this ministry that properly come 
within the scope of this report. 

The National Government has, as already stated, thought it advisa- 
ble to leave the establishment of schools for what is termed the primary 
grade of technical instruction to the minor public authorities and to 
private initiative. As a result there have arisen a large number of 
trade schools, continuation schools, trade courses, ete., which are 
maintained by local governments, by trade unious, by employers’ 
associations, by religious orders, by societies, etc. 

These institutions in a large measure are meant to serve a more 
specific purpose as regards the preparation of students for particular 
trades, or their improvement therein, than are the national schools. 
The trade schools proper, for instance, in most cases aim to give the 
student a complete training in the manual operations of a trade—in 
other words, to serve the purpose of an apprenticeship. They are, 
without exception, intended to fill certain definite needs of the locali- 
ties in which they are situated. 

Aside from the practical schools of commerce and industry the 
departments and communes maintain comparatively few trade or indus- 
trial schools. Neither do municipalities as a rule, but each class of 
local governments pays considerable attention to industrial drawing. 
Their schools are generally subsidized by the State, in which case a 
general supervision is exercised by the central Government. About 
forty superior primary schools that carry industrial courses have not 
as yet received suflicient devclopment in a technical direction to bring 
them within the jurisdiction of the ministry of commerce and industry 
under the new arrangement. The tendency, however, is toward the 
transformation of all such schools into *‘ practical schools.” 

The only system of municipal schools that requires special mention 
is that of Paris. For a number of years the municipal authorities 
have displayed great energy in providing model institutions for trade 
and technical education. They have spared no expense in the matters 
of buildings, equipment, and teaching personnel, and as a result, Paris 
has at present the most progressive schools in France for the primary 
grade of trade instruction. 

The motives for the efforts of the municipality in this direction are 
the same as those which actuated the central Government. Nowhere in 
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France was the breakdown of the apprenticeship system and the 
results of specialization due to the introduction of new methods more 
severely felt than in Paris. The authorities turned their attention at 
an early date to experiments for ameliorating conditions arising from 
the lack of technical training. Various plans were tried, but no real 
success was gained until, in pursuance of a vote of the municipal 
council on May 27, 1872, a model school of apprenticeship in the 
wood and metal working trades was established directly by the city 
authorities. This institution, now known as the Diderot school, pro- 
duced satisfactory results and it was followed by other municipal 
schools, for both males and females. 

At present the city has two schocls for wood and metal working, a 
school of furniture making, a school of industrial drawing, a school 
of industrial art, a school of physics and chemistry as applied to indus- 
try, and a school for the printing trades, all of which are for boys. 
For girls there have been established six schools in which are taught 
a variety of the trades for which women are adapted. They are schools 
for dressmaking, millinery, artificial-flower making, corset making, 
trade drawing, painting, etc. 

Each of the Parisian schools has a supervisory committee appointed 
by the municipal council, composed of members of the council and a 
variable number of manufacturers or merchants who have a know- 
ledge of the trades taught. One representative of the ministry of 
commerce and one from the ministry of public instruction are also 
placed on each committee. The powers of these committees are not 
defined by regulation, but they exercise general supervision over the 
direction and finances of the schools, being subject only to the veto 
power of the municipal council. 

The number of institutions established by labor unions and employ- 
ers’ associations is very large and is rapidly increasing. The greater 
number of such institutions are evening technical, trade, and drawing 
schools. Most of them belong to the class known as continuation 
schools and courses, although there are a few genuine trade schools 
among them. ‘They are found all over France, but are naturally more 
numerous in Paris thanelsewhere. In this city they are usually limited 
to giving instruction in some particular trade or related group of trades 
pertaining to a single industry. Many of these institutions receive 
subsidies from the State, department, and municipality. Those that 
receive State subsidies must submit to the inspection established by 
the State. There are several private evening schools and classes, 
in and out of Paris, which have been founded by private societies 
(philomatic societies, philotechnic societies, etc.). Some societies 
maintain a very large number of courses for technical instruction in 
several industries. 

In any account of industrial education in France prominent atten- 
tion must be given to the work of various religious orders, particu- 
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larly that of the orders known as the Brothers of the Christian 
Schools (Freres des Ecoles Chrétiennes) and the Salesian priests (Prétres 
Salésiens). 

The former of these orders was founded by Je an- Baptiste de la Salle 
(1651-1719). Its object,as the name implies, is educational. Until 
the early part of the nineteenth century the order concerned itself 
chiefly with the primary education of children of the working classes. 
At an early day, however, it recognized the need of commercial and 
industrial education, and began establishing schools for. that purpose. 
No definite plan, however, in the organization of such schools is fol- 
lowed. Each school is provided with the programme that best meets 
the local needs. Among the schools directed by the brothers are found 
those in which theory predominates, others in which shopwork is 
given the larger share of the time, and still others which are merely 
preparatory to more advanced industrial schools. In the latter class 
of schools shopwork is almost entirely absent, merely enough time 
being devoted to it to enable students to discover their aptitudes and 
to facilitate their entrance into the higher schools. 

In 1900 the Brothers of Christian Schools conducted 36 institutions 
in France in which industrial education was given a place. In only 7 
of the 36 schools, howéver, are the aims and the character of the 
industrial instruction of such nature as to bring them within the lines 
of this report. 

The Salesian Priests is the name given to an order founded by Don 
Bosco in 1857. The order originated in Italy, but at present it directs 
educational institutions in various European countries. In 1875 the 
order established its first trade school in France, at Nice, and eight 
others have been established at various places since that date. Only 
five of these schools come within the scope of this report. The instruc- 
tion in the other four relates to agriculture, etc. These schools do 
not present the same diversity of organization as is shown in those 
directed by the Brothers of Christian Schools. Their purpose is gen- 
erally more specific. Those in which the instruction is of a trade 
character prepare students for entering directly upon industrial work 
upon leaving the schools, that is, they aim to produce skilled workmen. 

Of three or four other orders, each maintains a regular trade school. 
A few congregational schools fulfill more or less completely the require- 
ments of an industrial school as the term is defined in this chapter. 

An elaborate system of administration and inspection of the State 
and subsidized schools has been provided in numerous laws and decrees. 
The principal features of the general system of administration and 
inspection of those schools which come under the direction or super- 
vision of the ministry of commerce and industry are as follows: At 
the head of the entire system is the minister of commerce and indus- 
try, who is the final authority in all matters relating to the schools. 
He is assisted by two bodies whose functions are of a general nature. 
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They are the superior council on technical education and the commit- 
tee of inspection. 

The superior council on technical education was established by an 
imperial decree of March 19, 1870, but has been repeatedly reorganized 
since that date. At the present time it consists of 4 senators and 6 
deputies; 8 divisional inspectors of technical instruction; 2 depart- 
mental inspectors of technical instruction; 6 representatives of cham- 
bers of commerce; 2 representatives of trade unions which have 
organized trade schools or courses; 2 representatives of employers’ 
associations which have organized such schools or courses; 2 women 
representing the trade education of girls; 10 manufacturers, merchants, 
or publicists occupying themselves with the matter of trade educa- 
tion; 1 director of a national school of arts and trades; 1 director of a 
practical school of industry; 1 director of a practical school of com- 
merce; and 2 directors of superior schools of commerce. The selec- 
tion of these members is made by the minister of commerce and 
industry, and the term of office is four years. In addition to these 
members, who are appointed, the following persons are ex-officio mem- 
bers: The director of the teaching staff and accounts of technical 
instruction; the director of labor and industry; the director of the 
national conservatory of arts and trades; the director of the central 
school of arts and manufactures; the assistant director of technical 
education; the inspector-general of technical education; the inspector 
of the outside service of architecture; and the chief of the bureau of 
commercial education. 

Within this council there is constituted a permanent council con- 
sisting of the ex-ofiicio members and ten others designated by minis- 
terial order. 

The superior council is required to give its advice and opinion in all 
general questions pertaining to technical education which the minister 
may submit to it. In some cases its particular functions are defined 
in special regulations. 

The committee of inspection is composed of the director of technical 
education, who acts as president; the inspector-general of technical 
education; the assistant director of technical education; the inspectors 
of practical schools of commerce and industry; the divisional inspect- 
ors, who have within the past two years been charged with special 
missions in relation to practical schools; anda chief of a bureau of the 
central administration, who acts as secretary. The functions of this 
committee are purely advisory and consultative. 

The actual inspection service of technical education is vested in the 
following officials: The inspector-general; divisional inspectors; de- 
partmental inspectors; and inspectors of practical schools of commerce 
and industry. 

The inspector-general is the administrative head of the inspection 
service. His authority extends over all the technical schools under 
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the ministry of commerce and industry. He is, however, specially 


charged with the inspection of the National Ginsre atory of Arts and 
‘Trades, the Central School of Arts and Manufactures, the national 
schools of arts and trades, the National Practical School for Workmen 
and Foremen at Cluny, and the national watchmaking schools at Cluses 
and Besan¢on. 

Under the inspector-general are the divisional inspectors. These 
officers were first provided for in 1888, their functions then being to 


inspect the manual apprenticeship schools called forth under the law 


of December 11, 1880. At the present time their chief duties are to 
inspect the practical schools of commerce and industry and the supe- 
rior commercial schools recognized by the Government, as well as 
private institutions receiving State aid. They also undertake special 
studies or inquiries. 

The departmental inspectors assume the frequent 1 inspection of the 
practical schools of industry and commerce in their department and 
the private technical schools and courses receiving encouragement from 
the department. These inspectors are selected from among the chief 
manufacturers of each district, and serve without remuneration. 

The inspectors of the practical schools of commerce and industry 
devote their attention to that class of schools and also have charge of 
the organization of post-graduate work. 

A similar system of supervision and inspection is provided for the 
schools which are under the jurisdiction of the ministry of public 
instruction and fine arts. 


CLASSES OF INSTITUTIONS. 
e 

There is no general classification of all the schools of public or pri- 
vate character in any of the later French reports. An examination of 
individual schools, however, shows that a general classification is 
feasible. The classification is necessarily incomplete in some respects 
and in some instances is rather arbitrarily made. It was not possible 
to secure direct information from every institution in a field so large; 
hence, recourse has been had to the descriptions contained in recent 
reports issued by the French Government for much of the informa- 
tion upon which this classification is based. Ina few instances there 
has been considerable doubt as to what disposition to make of the 
school, especially when its character is mixed, as in the case of schools 
in which the instruction is partly industrial and partly in relation to 
art. Each institution has been placed, however, with as much accuracy 
as the information at hand would allow. 

Each class into which the schools have been separated is briefly 
defined, so that the reasons for placing particular schools in one or 
another class may be seen. ‘The general distinctions drawn between 
classes are well marked. Although some institutions have been classed 
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as schools for advanced industrial education, the classification is not, 
asa rule, based upon the grades of general instruction to which that 
given in these schools corresponds, but rather upon the schemes of 
organization presented by and the purposes to be subserved in the 
individual schools. Thus a primary and a somewhat more advanced 
grade of schools may occasionally be found in the same class. 

The following types of institutions for trade and technical instrue- 
tion are to be found in France: 

1. Schools for advanced industrial education. 

2. Schools for decorative and industrial art. 

3. Practical schools of commerce and industry. 

4, National trade schools. 

5. Trade schools for several trades. 

6. Trade schools for single trades. 

7. General industrial schools. 

8. Trade and technical continuation schools and courses. 

9. Industrial drawing schools. 

This classification will be found to include, under one head or another, 
every French institution which properly deserves consideration in 
this report. In some classes, especially those containing the trade 
schools proper, there will be found considerable variety of organiza- 
tion as regards the amount of practical work required and the degree 
to which the technical instruction is carried. In the pages following 
the principal characteristics of each class of institutions will be briefly 
mentioned. 


SCHOOLS FOR ADVANCED INDUSTRIAL EDUCATION. 


This class includes a number of institutions in which the instruction 
corresponds to the secondary and superior grades obtaining in other 
educational institutions. The following institutions are included in 
the class: 

National institutions: Conservatory of Arts and Trades, at Paris; 
Central School of Arts and Manufactures, at Paris; national schools 
of mines, at Paris and Saint-Etienne; National School of Roads and 
Bridges, at Paris; four national schools of arts and trades, at Aix, 
Angers, Chalons-sur-Marne, and Lisle; National Practical School for 
Workmen and Foremen, at Cluny. 

Other public schools: Electro-technic Institute, annexed to the Uni- 
versity, at Nancy; Industrial Institute of Northern France (depart- 
mental), at Lisle. 

Private schools: Central School (maintained by a stock company), 
at Lyon; Catholic School of Higher Industrial Studies, at Lisle; Tech- 
nical Institute (Catholic; maintained by a stock company), at Roubaix; 
Catholic Institute of Arts and Trades, at Lisle. 
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Many of these institutions are beyond the limits of this report, but 
most of them are, however, briefly mentioned in the general state- 
ments which follow. 

The Conservatory of Arts and Trades, at Paris, is an institution 
originally intended as a repository of machinery, models, designs, 
descriptions of machinery and mechanical appliances, technical vol- 
umes, ete., but its field has been enlarged by the provision of facilities 
for advanced scientific study in connection with various lines of indus- 
try. It possesses laboratories for original research in mechanics, 
physics, and chemistry applied to various industries, electricity, ete., 
and offers a series of free lecture courses. It has no definite curricu- 
lum, but rather constitutes an institution that offers advantages to 
students making special investigations in matters connected with some 
line of industrial or agricultural work, ete. 

The Central School of Arts and Manufactures, at Paris, has a more 
definite organization than that of the Conservatory. Its purpose is to 
form engineers of the highest grades in all branches of industry. It 
is at present installed in quarters which were built for it at a total 
expense of 10,788,860 francs ($2,082,250). The professions specially 
prepared for are civil and mechanical engineering, metallurgy, and 
industrial chemistry. About 240 new students are admitted each year. 
Entrance is secured through competitive examination. The duration 
of the courses is three years. French students who are recognized as 
specially qualified for the military service are given a complete mili- 
tary instruction. On the theory that no matter what profession stu- 
dents intend to follow they have need of certain general scientific 
training, all the students follow the same courses during the first two 
years. Specialization begins only with the third year. Since the 
organization of the school] in 1829, through the school year 1898-99, 
a total of 7.950 students were granted diplomas or certificates of 
capacity. 

The national schools of arts ana trades form a class immediately 
below that of the Central School of Arts and Manufactures. This 
class of institutions originated from the conversion of the Duke de la 
Rochefoucauld’s private school into anational institution, which became 
the first school of arts and trades, and after several removals was 
finally located at Chalons-sur-Marne. In 1803 a second school, fash- 
ioned after the model of the first, was founded at Beaupréau, and was 
afterwards removed to Angers. In 1843 a third school was opened at 
Aix, and in 1881 it was decided to establish a fourth at Lisle. The 
last-named school, however, was not formally opened until October, 
1900. 

These four schools are organized according to the same general plan. 
They cover the same ground and are governed by the same rules, ete. 
The school at Lisle, however, has a division devoted to spinning and 
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weaving, in which students who have completed their term of studies 
in any of the national schools of arts and trades may devote an extra 
year to this one branch of industry. The school at Chalons-sur-Marne 
is described in detail in another place. The description of that school 
will apply to all, with the exception noted in regard to the weaving 
division of the school at Lisle. 

These institutions have outgrown their original purpose. The char- 
acter of the theoretical instruction has become much broader and more 
highly developed during recent years, so that instead of training 
pupils for entering actual, definite trades as workmen who may be 
developed into foremen, the present level of the theoretical instruction 
is much superior to that required, or that which is particularly to be 
desired, for artisans and foremen. It is intended fora higher class of 
workmen, such as future managers, directors, and even manufacturers. 

This result has been brought about in part by the effort to keep pace 
with industrial progress, and in part from the fact that pressure for 
appointments bas made it necessary to raise the entrance qualifications 
and therefore the character of the instruction. On the other hand, 
while the practical work is present in such nature and amount as to 
almost serve as an apprenticeship, it is not really intended to do so. 
The aim is to devote enough attention to practical work to make the 
future directors of industrial enterprise thoroughly familiar with all 
the operations they may be called upon to superintend. 

Graduates are advised, however, to complete their practical training 
by serving a certain time in an industrial establishment in the capacity 
of ordinary workmen. Their school training is said to be suflicient to 
enable them to earn journeymen’s wages after a little shop-practice. 
The Government encourages this practice by granting premiums of 
500 frances ($96.50) each to a certain class of graduates who, within two 
years after graduation (time for military service omitted), can prove 
that they have served one entire year in an industrial establishment. 
Accommodations are provided for about 1,200 students in the four 
schools. This allows about 400 appointments each year, provided 
each pupil remains the full term of three years. To show the great 
competition for appointment it is stated that for 300 vacancies existing 
in three schools in 1899 there were 1,348 candidates. 

The National Practical School for Workmen and Foremen at Cluny 
occupies a position subordinate to the schools of arts and trades. Its 
mission is to produce highly skilled workmen who may become fore- 
men in the wood and metal industries. It occupies a place similar to 
that formerly held by the schools of arts and trades. The school is 
fully described in another place. 

The Electro-technic Institute, at Nancy, is a school for training the 
highest class of electrical workers. The course of study covers three 
years, two of which are devoted to general studies of a theoretical 
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and practical nature. The third year is devoted entirely to technical 
instruction. 

The Industrial Institute of Northern France, situated at Lisle, is 
intended to educate mechanical engineers, electricians, and chemists. 
It is briefly described in the account of individual schools. 

The Central School of Lyon is an institution modeled after the 
Central School of Arts and Manufactures of Paris. It is owned by a 
stock company, but receives a small subsidy from the department of 
the Rhéne. The institution is not nearly so important as its proto- 
type. Only about 80 students were in attendance in 1900. The regu- 
lar course of study covers three years. There is no specialization. 

The School of Higher Industrial Studies, annexed to the Catholic 
University at Lisle, is an institution bearing some resemblance in many 
points to the Central School of Arts and Manufactures, but the tech- 
nical instruction is not of sucha high character. It is solely concerned 
in the education of manufacturers’ sons, those who in the future are to 
assume the responsibility of managing industrial establishments. The 
diploma of civil engineer is awarded to pupils who remain at the school 
three years and pass the required examinations. Students who remain 
but two years are awarded certificates if they pass the examination. 
There is no specialization in the school. 

The Technical Institute at Roubaix is a private school under Cath- 
olic direction, and is intended to develop managers of the various 
departments in the textile manufactories. A full description of this 
institution is to be found in the section devoted to the description of 
individual schools. 

The Catholic Institute of Arts and Trades was created in 1898 at 
Lisle. It follows in a general way the model of the national schools 
of arts and trades. 


SCHOOLS FOR DECORATIVE AND INDUSTRIAL ART. 


In addition to schools of fine arts, France possesses several schools 
for the teaching of decorative or industrial art. As previously stated, 
such schools come under the authority of the ministry of public 
instruction when maintained or subsidized by the State. 

In 1897 M. Marius Vachon made a report (“) on the art industries and 
schools of industrial art in France. He found very few schools that 
fulfilled expectations in regard to the teaching of art from the stand- 
point of its industrial application. In most instances the tendency 
seemed to be in the direction of pure art, the pupils being more con- 
cerned in preparing for the great art schools of Paris or other cities 
than in the study of art as applied to industry. The organization of 
the instruction in many schools favored this tendency. 


aLes Industries d@’ Art, Les Ecoles et les Musées @’ Art Industriel en France (Départe- 
ments). — 
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The State schools of industrial or decorative art are: The National 
School of Arts applied to Industry, at Bourges; the national schools of 
decorative art, at Paris, Limoges, Aubusson, and Nice; the National 
School of Industrial Arts, at Roubaix, and the School of Ceramics 
attached to the national manufactory at Sevres. 

Several schools have been established by minor public authorities 
(municipalities, communes, et¢.). The most important are: The Ber- 
nard-Palissy School of Industrial Art (municipal), at Paris; the art 
departments of the Municipal Academic School, at Douai; the Muni- 
cipal and District School of Fine Arts, at Nancy; the District School 
of Industrial Art, at Saint-Etienne; the School of Industrial Art, at 
Calais; the art department of the School of Fine Arts and the Indus- 
trial Sciences, at Toulouse; the District School of Fine Arts, at Rennes; 
the School of Fine Arts, at Marseille; the School of Fine and Deco- 
rative Arts, at Bordeaux; and the School of Fine Arts, at Lisle. A 
few of these schools are described in the proper place. 


PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY. 


By far the most important class of institutions for the provision of 
practical industrial training coming under governmental control are 
those known under the collective designation of practical schools of 
commerce and industry. The history of the building up of this sys- 
tem of schools has been given in the introductory pages. As these 
schools are all subject to the same general regulations, and the char- 
acter of their instruction, in spite of individual differences, is. so 
largely the same, a gencral account of the class as a whole will be of 
interest. 

In a circular addressed to the prefects of the departments, under 
date of June 20, 1893, the minister took occasion to define accurately 
the character it was desired to give to the new schools. Some of the 
more important passages of the circular are here reproduced. 


Their purpose is to prepare commercial employees and artisans who 
can be immediately utilized in the counting room and in the shop. 
The advantages of a general education are not for a moment to be 
denied. It constitutes the solid base which increases the value of the 
man and renders more profitable the trade knowledge which he has 
acquired. Such instruction, therefore, must not be proscribed in the 
practical schools. The students will necessarily there receive a com- 
plementary primary instruction, and they will not moreover be 
admitted unless they have fulfilled the obligation imposed by the law 
of March 28, 1882. [Compulsory attendance at school between the 
ages of 6 and 13.| * * * Industry has undergone a profound 
transformation. Everything is sacrificed to the end to be attained, 
which is to produce quickly and cheaply; and in consequence of the 
division of labor and the employment of machinery, apprenticeship in 
the shops exists to-day only in exceptional cases. Never, however, in 
consequence of the frequent changes which must be introduced in the 
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equipment of plants, has the necessity for men possessing sufficient . 
theoretical knowledge, and accustomed to the practice of the shop, 
been more clearly demonstrated. * * * It has become absolutely 
essential to place at the disposal of our merchants well-prepared 
assistants, and of our manufacturers high-class workmen. It is to the 
practical school that falls the duty of meeting this obligation. 

Practical schools of commerce and industry may be established 
either by a department or a commune, or by several departments or- 
communes acting together. It is not necessary that the school shall 
be a new organization. It may result from the transformation of an. 
existing superior primary school. These schools may differ in respect. 
to whether they are for boys or for girls, or whether they prepare 
primarily for commerce or for industry or for both. On January 1,. 
1901, there were in existence a total of 34 practical schools of com- 
merce and industry. Of these, 6 are for girls and 28 for boys. Of 
the boys’ schools, 16 are for industry only, 9 have departments for 
both industry and commerce, 2 are for commerce only, and 1—that of 
Grenoble—devartments for industry, commerce, and agriculture. Of 
the girls’ schools, all are for both industry and commerce. 

It will be seen from the list of schools that has been given on page: 
710 that nearly every important city of the Republic has its school of 
industry or of commerce and industry. In a number of cities, namely, 
at Havre, Saint-Etienne, Rouen, and Marseille, there are two schools, 
one for boys and one for girls. One city, Boulogne-sur-Mer, has three: 
schools. 

The general system of State supervision of these schools has already 
been explained. A few words should be said regarding the method 
of their local administration, as in spite of the Government control the: 
schools are departmental or communal institutions. 

For each practical school of commerce and industry there must be: 
an improvement council (consezl de perfectionnement), the duty ‘of 
which is to exercise a general oversight of the school. This council 
consists of the prefect or mayor, according to whether the school is a 
departmental or communal one, the inspector of commercial or of 
industrial instruction, a member designated by the minister of com- 
merce, and 4 members appointed by the general [departmental] coun- 
cil or the communal council, 2 of whom must exercise, or have exercised, 
an industrial or commercial calling, according to whether the school 
is an industrial or commercial school. If it is both commercial and 
industrial, both the inspector of commercial and the inspector of indus- 
trial instruction must be members. In this case also the minister 
designates 2 persons, and 6 others are elected by the council. If the 
school is one for girls, 2 of the elected members must be women. 

~The director of the school must take part at all the meetings of the: 
council. The council has as its particular functions to assist at the: 
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entrance examination, to visit the school at least once a month, to pass 
upon the annual report of the director, to look after the securing of 
positions for the graduates, to give its advice when requested by the 
administration, and to make such suggestions as it deems proper. 

Tuition in these schools is free. The expenses of the schools are 
borne partly by the departments and communes, and partly by the 
central Government. The problem of finding suitable instructors in 
the purely technical courses of these schools was met in the case of the 
practical schools of industry or industrial departments by organizing a 
normal course in the National School of Arts and Trades at Chalons- 
sur-Marne. This course, indeed, antedates the formal establishment 
of the practical schools of industry and commerce, having been organ- 
ized in 1891 for the preparation of teachers for the superior primary 
schools, giving special attention to industrial education. It has pre- 
pared 37 teachers during the period 1891 to 1899. 

Teachers for the commercial courses have been trained in normal 
courses in the higher commercial schools at Paris and Lyon. The 
normal course at Lyon was discontinued in 1899, and one in the prac- 
tical school at Havre will in future serve for the preparation of 
teachers for both departments of the practical schools for girls. A 
total of 52 teachers have been prepared in the normal courses attached 
to the superior commercial schools and the practical school at Havre. 

The conditions of admission to the practical schools are the same 
for all the institutions. Candidates must be at least 12 vears ofage. If 
they are under 13 years they must be provided with a certificate. of 
primary instruction; if over that age they must pass an examination 
when not provided with such a certificate. If there are more candi- 
dates than there are places, a selection is made through a competitive 
examination. In principle the schools are intended for day pupils, 
though in a few cases where the practical school has resulted from 
the transformation of a primary boarding school it has been allowed 
to retain the boarding-school feature after the transformation. In 
some cases also a boarding department has been specially organized to 
acommodate pupils from a distance. 

The course of studies is in general three years, with the exception 
that in some of the schools, notably in those of Saint-Etienne and 
Grenoble, a fourth year has been added. In some cases, also, a pre- 
paratory course has been organized. 

In general, the scheme of instruction for each school is worked out 
by the supervisory council of the school, though certain lines have to 
be adhered to. The minister of commerce has prepared schemes of 
study which are believed to show the most desirable apportionment 
of the time of the students. These model programmes are repro- 
duced below. It is to be understood that their adoption is not obliga- 
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tory upon, the schools, but are merely types or models which are to 
serve as a guide to the officers of the schools in organizing their 
courses and are presented here as giving the best general idea of the 
character of the schools as a whole. 


MODEL PROGRAMME OF STUDIES AND HOURS PER WEEK DEVOTED TO EACH, PRACTICAL 
SCHOOLS OF COMMERCE AND INDUSTRY. 


PRACTICAL SCHOOLS OF INDUSTRY: BOYS. 
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TEOUERS OP SHON Joo 22 sone ae SocodinO Soe Re Soe ane eo cet a eS Sage eae ao ee eee } 9 9 9 


724 REPORT OF 


THE COMMISSIONER OF LABOR. - 


MODEL PROGRAMME OF STUDIES AND HOURS PER WEEK DEVOTED TO EACH, PRACTICAL » 
SCHOOLS OF COMMERCE AND INDUSTRY—Concluded. 


PRACTICAL SCHOOLS OF INDUSTRY: GIRLS. 


Number of hours per week. 
Studies. | First | Second | Third 
year. year. year. 
INDUSTRIAL INSTRUCTION. | 
SODA ON Kase ere eee ceeiece Notas si avecime elats elena eye tatan slo lnjaie le elmiere]<te\etnictelsrarcem 
EY PES vy Ore cress setae etatoae nie ocr terase testis eieioe ee nile ai seis ie ace bs niwie nile eke tne eaten sate rela 
Total 
TREO TA ORG) nocnanssendnontecsosnaosodanoasoosdcced , 
FUIStOnyjene fetes ers 
Geography < 
Natural history and hygiene 
Domestic economy 
IANS LOS oo a se ne oo oneane Pode souE coe CUS eeaeiGns BeADobpac conse Supe SGoosEc 13 Bea aSecsog 
(SIRS TGR np RpaoCUROse san Gna quo ODGoDoAbBos admin ot.5 acpacborae sormibon ec Pato sesdsellnesonesde 1k 
CNet bariy CIEL @ hare terete ca teter ora oie orstee a craie (eciee efarateney a) ate tatarn slstenero tie teiateie Sister state eaters 13 ABI Semaeee 
GeOMIe ryt eseemes so ceineeejal= bdo su noodbosagussadodooneDodeDgosoSs Sane ldeo\ Ace acsses 13 13 
Accounts ....- iB graie owie ale laje: wie ‘ole o/maieia ayes .©| vfs ysinie mle min] tw masini a) a) mela eiatefa mie alin mints elf eines a (elete late lal emote eeeta ale 13 
IN TOTO Seon A MR RE Sn RECESSED Or IUCIOS Op SHC RS GOO COBECE Da cuneD Lt TOnGESe 
Writing ; 
PIAING SWIMS ANG CULES oo elec corsa cinioreie ciniereloiaisiviccs e sisiesiewcisiesie's <cice= 3 13 12 
TROL Wrscarsioperaie'a isis ors aineiele lew orn sie wise sieia siciote ele erominiciatctteteiare ciars eererneeere 13 143 103 
MOA OUTStO LAOS EC UW CHLOM saeteretes tee terse eietae leleitsierateieieisteieie irciatee 43 443 432 
ELOUTS OL SHUG coe, ea eae Be ono eee a See Ca eee 6 | 6 6 
PRACTICAL SCHOOLS OF COMMIERCE: GIELS. 
| Number of hours per week. 
Studies. First Second | Third 
year. year. year. 
COMMERCIAL INSTRUCTION. 
Commeree, accounts, and bookkeeping........... eee cent dereeeneseeese 42 43 41 
MONCIS MMA UA Osi cinemas jeleisrician cies 4h 4i 42 
Arithmetic and alge 3 3 B 
COE DW Br arncoobauancocesgsos. 12 8 3 
RVIULULI OL Cronies amreinns slo Cee asinine isin eee meena een eianetceen tere erin 3 1y az 
CHEmIstKVPAN a SHUGYrOMCOMIM OCIULES sweet eseee saleie coer mice cee eee le eee 13 ies 
JOG EO Nee ars GAO CHH OR CDe OE CO CREO COME Epon CORI G BOARS eee eee ee eee oo 3 
COMMNIETELAMECOMOIMYaeesn we ceanre siaswcisngeieel cineins lotion ones ce eaemete bos cecawess setae owe 1: 
ei Ota tae camy eezrac ak, MV Cce aac SEE kor Sentai op 2 eens 163) 18 22% 
GENERAL INSTRUCTION. 
WOT & ca aG ao Den BSC Eso DOoBREOOnOEOsABOKn GOOAGD a{elnisigeidjays.oiaiavalalaieiba ainistela c! (-\slemiet seer ae 1: 
Hiren ehplan curs Olen cececs a see aasicnetenice nance ee ene ORE Teen 44 3 8 
DTA WAN Behe eels seg erin eos aoe c cide a aiiera cic copieninon see ee eee 14 1: iB 
ISCO RYesaesemieciniacetnie nas ao c\eietenens otk ce Rie cote cine eae eee ee Rene ee cy 13 1: 
Natural history and hygiene Bae, er caycd 
GEOMO DRY ia: sence as jamelsaee te Sena ere ona en cine swan sinc aecren eee Cerine 1} 13 
IRYS MENTS! OL PHYSICS se iraarataraie ciate iciole nicis efeleieschelevel sie <1e es suere os ane a ee re ere | an STL tate | 
DOMTESTLC; CCOM ONY tae see colar ie seine Sete ae clone aie chcieicie Rie ees ea Re | oe 13 
Plain sewing and cutting 3 ay 
OLAS cieisiewintoe alte tions tine Sem Reece se aesin cen cuik eco on aoe ee 1) 134 133 
Motahours- oF Mstru chon se eeaeengaeenee et see mee nate eee ee 283 313 36 
ET OUNSODSUG Cia arciere bo\clsioinie +t mises iene oe cinema Ite Moe cai eee re eee ae 4h 4} 3 


It has become apparent that to develop manual dexterity, at least 
twenty-five to thirty hours per week must be passed inthe shop. The 
programme, however, as will be seen in the descriptions of schools, 
has been modified to suit the requirements of particular localities. 
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Snch modification was expected and was intended; nevertheless, this: 
group probably presents a greater uniformity of organization than 
any other for what has co termed the primary Stade of industrial 


education. 


The following table presents for the year 1900 the principal statis- 
tical features in relation to 80 practical schools of commerce and 


industry: 


SUBSIDIES RECEIVED BY PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY, AND 
NUMBER OF TEACHERS, PUPILS, AND GRADUATES, 1900. 


Subsidies received from— Teachers. 
Ss S Q- | 
a The Seay The com-) Other | ipotay ete meine 
State “Sire mune, sources. FeCHOneRncentions 
Commerce and industry: 
$4, 594 $2, 084 $19 $6, 890 4 4 
4, 803 4,721 96 9, 620 10 5 
a Ue 4 Boy pe ee eee Ba EO” Nese eia gine ais 4 
4, 256 1, 365 965 6, 586 71 52 
11, 487 9, 637 695 23, 749 18 12 
5, 462 Bl 36 |e eee ee 10, 665 8 6 
4,370 5,173 116 10, 006 10 4 
3, 648 97% 2a 4,912 9 5 
7,076 ND) ad siete = 15, 961 12 9 
7, 363 PZ O9OI Eee raeennter oe 19, 742 10 6 
3, 188 2, 046 96 5, 504 TOF wesc 
Boulogne-sur-Mer - Rae SC AOT Wee ees oe ee AGS Wes cawais ee 3, 935 Sivieiczecemes 
Ptiymeleeee oe ee awe oe 4, 695 193 5, 723 965 11, 576 aa 5 
Saint-Etienne ............. A OUB s leeeer. | ote 5,018 392 10, 013 bt 5 
ATSC TUNG 8 ae ome a ee oles cae a = 1, 351 45 10, 808 DOM ste ere.nisce 
INARER Se cece cite asec AsO08 Les eee 3 8, 671 13 7 
MROUENE Moras otecteiniisig’s oa cules UB om eee ee 5, 871 8 2 
Industry 
IBGCSt rtetetilesistisiaa heen. wate 2,007 97 8 4,752 9 
Boulogne-sur- Mer sossce 2, 530 109 2, 953 5, 631 7 
GAG MTS oe sae ass aa ceaeleree 4,169 39 8, 837 12, 545 ah 
Waste ee ae oe a ates kcise ces sfemecee~ Sec fe cece asses 5, 887 5, 887 10 
Montpehard 2a sea ece anne se AEGOR Nee eae 1,414 6, 412 1 
UR in ee sania b wk 2, 567 482 562 8, 765 7 
IRS Che hE eee A 8,175 5, 283 8 
RON ER eee cece ecco siownes 5 5, 927 8, 832 13 
Saint-Chamond...........- 2, 928 6, 045 10 
Saint-Didier-la-Séauve..... 477 8, 3824 5) 
Saint-Etienne.............- 11, 708 21, 5381 19 
Commerce: 
Boulogne-sur-Mer........-- 1, 536 97 An GGG ct< su swear 5 
inche owes BeBe eae Asean aS Par eetel NS Acereigeee DON aR ost.cnees 3 
BRO LOU SMe e a aele cet easier 116, 022 6, 429 134, 463 4,184 261, 098 346 134 
Pupils on October 1, 1900. Graduates. 
Boys. Girls. 
Schools. Indus- | Commer- 
| Indus- |Commer-} Indus- |Commer-| Total. trial cial 
| trial cial trial cial section. | section. 
' section. | section, | section. | section. 
merce and industry: 
ee Pe soar 130 8 6 
Béziers 142 10 7 
WOTbelntee sees sce 3 OL |---- 22s 2e]ee eee ee ee 
OUTINGS). wich. 2s 6 c=<releos = 214 6 4 
GrenGblemseecicccnscsek cas 335 6 13 
WuimMoO ses tess seas. See ece 209 10 10 
WOON Eis <aeoneteaeomeeeed 161 8 5 
WEANING) eb oheeaueeescened Ce es eee 
INMMNESo Gedo NaS BE DanOneeCee 270 13 8 
FRCL! eee ceili = = 22 -- 175 24 6 
PROnMa nse ee te ee see ane cies 74 6 |.--------- 
Boulogne-sur-Mer OIG eb rotopeee|Sbogoorec 
TREN Ker SSE been Goer Done 251 tL 13 
Saint-Etienne 206 10 9 
~ AGW Rees Ba @aateecaar 304 Seeitce Biers 
INGAAS) Sees oueeedoean meee 213 
TRUS haga Bb ee cee ee oes 117 i 3 
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SUBSIDIES RECEIVED BY PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY, AND 
NUMBER OF TEACHERS, PUPILS, AND GRADUATES, 1900—Concluded. 


Pupils on October 1, 1900. Graduates. 
Boys. Girls. | 
Schools. = Indus- | Commer- 
Indus- |Commer-| Indus- |Commer-| Total. | trial cial 
trial cial trial cial section. | section. 
section. | section. | section. | section. 
Indusiry: 
BTESU eo asteisias olalelelcecrin toi UVAS NW ernerrcare eae | cerercielarate ciel eieitarancie store 114 LGN ceeeeeme 
Boulogne-sur-Mer .....---- TASER ee see ceaesanor i econ oo 110 DA Ne case 
18 ip edees GES eRe ERO GOeEee OSD eee eae ease bsie cere eal aisiete'et create 252 LSieeee ee Sone 
INU, SaeeceEnenenmcobod seen BO oeeiace sae silicic ste nuaserc iste eenrsremics BO Moa dee soesteee eee 
MOmipGliand escent c ae ae DESH sees cece seinen ne emisieeris 118 ss ee - 
MOREE soee ius aincncch waeeae US oe ee erga (en Seo spree oDcG Ce ee ee Pisa oe ic, 
WERMOISE, pus oes eck ccase UM lormerss Acad |Raceeas spe mabeSnenns 60 ID) ccs sere 
IROUGIIM Ss 5. <icte wetateern= cisis AUG Se Os oat ey iae cise setinafisesewitee ee 177 Pfs EA ern 
Saint-Chamond........-... STi\oaw ore cemel s oseesmee sleet seca 87 1 fi ae ee 
Saint-Didier-la-Séauve .... PSO Ee MAID ES Gece een (Seri Paton 36 4 ee ees 
Saint-HtlenNe we.. ..-<.-6ss 3 Oe Bem nosicna eonoascee spraoacees 345 Ban connate eee 
Commerce: 
Bowlogime-sur-Mer < oes sea. wo ce cece a= OF Ascwaeetee a vinae scorns OT the soars oo 10 
TN ATEMORE GS par can. ohms wi a oeelsieetue sess OL Pl eae veal +4 A ORR nom 
\. 
= aes 
ER OGA IRSA he nes aoe ROE 2 5loy 941 923 286 4, 665 280 100 


NATIONAL TRADE SCHOOLS. 


The four national trade schools at Armentiéres, Nantes, Vierzon, 
and Voiron occupy a peculiar position in the system of State insti- 
tutions for industrial education, and must be placed in a class by 
themselves. These schools, in a measure, did not serve the purpose 
for which they were intended. When the Government attempted, by 
virtue of the law of December 11, 1880, to establish an organized sys- 
tem of primary industrial instruction it decided to establish a school 
which was to serve as a model for the departmental, communal, and 
other institutions contemplated in the law. The school at Vierzon was 
therefore opened in 1881. It was followed by those at Armentiéres 
and Voiron in 1882. These schools did not begin active operations, 
however, until several years after those dates. That at Voiron was 
formally opened in 1886, while those at Armentiéres and Vierzon were 
not opened until 1887. 

The difficulties which arose in respect to the application of the law 
of 1880, and its failure to cause the founding of special apprenticeship 
schools, have been fully considered heretofore. It has also been shown 
that, even after having been modified by the decree of March 17, 1888, 
the principal effect of the law was merely to cause the extension of the 
programmes in a number of superior primary schools in order that 
they might give attention to industrial education. Very few new 
manual apprenticeship schools were ever formed under the law. 

During the period of inactivity after the passage of the law of 1880 
a sentiment developed in favor of a type of school in which the indus- 
trial should predominate over the general instruction. This sentiment 
led to the creation of the practical schools of commerce and industry, 
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which are much more practical in character than the institutions origi- 
nally contemplated in the law. The latter schools have consequently 
occupied the field which the ‘‘manual apprenticeship” schools were 
intended to cover, and the national trade schools have not been 
imitated. 

In 1898 a fourth school was created at Nantes by the transformation 


_ of a private institution into a national trade school. 


These four schools remained, according to the provisions of the law of 
1880 (as subsequently modified), under the joint control of the minis- 
try of public instruction and the ministry of commerce and industry 
until the year 1900, when they were placed under the exclusive con- 
trol of the latter ministry. 

The schools at Armentiéres, Vierzon, and Voiron have the same 
general organization. Each has three departments—a kindergarten 
(école maternelle), an elementary primary school, and a superior pri- 
mary school. The trade education proper is not begun until the pupil 
has entered the superior primary school. The departments are prac- 
tically independent schools. The school at Nantes differs from the 
general plan in that the first two departments are absent. 

The technical instruction in the four schools relates chiefly to the 
wood and metal-working trades. The programme of each school, 
however, includes special courses relating to industries most developed 
in the region in which the school is located. Thus special attention is 
given to weaving at Armentiéres and Voiron, and to the making of 
agricultural tools at Vierzon. An agricultural department has been 
added at Vierzon and Voiron. The students may be boarders, half 
boarders, or day scholars. The price for the full boarders is 500 
francs ($96.50) a year. Scholarships are given by the State, and by 
departments, communes, and private persons. 


TRADE SCHOOLS FOR SEVERAL TRADES. 


A certain number of schools, some of which present characteristics 
similar to those of the practical schools, are placed in this class. They 
are genuine trade schools that have been established by the National 
Government, by municipalities or departments, private bodies, reli- 
gious organizations, etc., for giving instruction in several trades. 
Some of them were the result of the law of December 11, 1880, in 
regard to manual apprenticeship schools. Others, however, were in 
existence before that law went into effect. The latter are mostly 
private institutions, but one or two municipal schools had also been 
established before that date. 

Only those schools in which instruction is given during the day, 
and in which both theory and practice are combined, have been placed 
in this class. Institutions for both sexes are included and the tech- 
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nical instruction given in them is that known as the primary grade. 
Their chief object is to fit students to enter the trades or industrial 
occupations as workmen with at least a fair theoretical and practical 
knowledge of them. Some even aim to take the place of a complete 
apprenticeship and a few are apprenticeship shops or schools in which 
the theoretical instruction is reduced to the minimum. 

The relative proportion of time allotted to theoretical and practical 
instruction in this class of schools varies. It depends upon the impor- 
tance attached to each branch of instruction by the founders of the 
individual schools. In some institutions the thecretical part is reduced 
to the minimum, while in others it occupies a large part of the time, 
and includes a rather complete course of general instruction. Institu- 
tions in which the general and theoretical instruction have been given 
the principal share of time and the practical work limited toa few 
hours each week have been excluded from the class. Some of the 
latter institutions have been placed in a distinct class under the term 
‘* general industrial schools.” 

Other schools, in which the shopwork occupies but a very few hours 
per week, have been omitted from all classes. Such schools are 
generally those which prepare students for higher technical institu- 
tions that demand a certain amount of shop training as a condition 
of entrance. Hence, they devote no more time to shopwork than is 
sufficient to demonstrate the students’ aptitudes and to meet the 
requirement mentioned. The shopwork is merely manual training. 
Religious organizations have established a number of this latter class 
of schools under the name of preparatory schools. They devote but 
four or five to seven or eight hours a week to shopwork and can not 
be considered trade schools, although the general and theoretical 
instruction often has a direct bearing toward industrial work. A few 
of these congregational schools, which fulfill certain requirements, 
have been placed in the class of *‘ general industrial schools.” 

Students enter the trade schools at about the age of 13 and remain 
in them for three or four years. 

A complete list of the institutions that fill all the requirements of 
this classification can not be presented. Those which have the most 
complete organization of studies and practical work and the most defi- 
nite aims with reference to the preparation of students for entering 
trades or industrial work are as follows, the group schools for males 
being first enumerated: 

Public schools: National Apprenticeship School, Dellys, Algeria; 
Alembert Departmental School of Typography and Woodworking, 
Montévrain; Municipal School of Weaving and Embroidery, Lyon; 
Boulle Municipal School of Furniture Making, Paris; Municipal School 


2) 
of Physics and Industrial Chemistry, Paris; Estienne Municipal School 
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of Printing and Publishing, Paris; Diderot School of Wood and Metal 
Working, Paris; Dorian Municipal School of Wood and Metal Work- 
ing, Paris. : 

Private schools: School of Apprenticeship for the Wood and Metal 
Working Trades, maintained by the Amiens Industrial Society, 
Amiens; School of Apprenticeship for the Metal Working Trades, 
maintained by the firm of Simon Fréres, Cherbourg; School for 
Machinists’ Apprentices in the Merchant Marine, Havre; Trade 
School of the Eastern Railroad Company, Mohon; Institute for Deaf 
Mutes, Saint-Etienne; Wood and Metal Working School, maintained 
by the St. Quentin Industrial Society, Saint-Quentin. 

Congregational schools: Lewarde School, Douai; St. Gabriel 
Orphanage, Lisle; apprentice shops founded by the Abbé Boisard, 
Lyon; St. Léon School, Marseille; St. Peter School, Nice; School of ° 
Jesus Adolescent, Oran, Algeria; St. Nicholas School, Paris; Sts. Peter 
and Paul School, Paris; Giuvre d’Auteuil (apprenticeship shops for 
abandoned boys), Paris; St. Michel Primary and Trade School, 
Priziac; trade school at the Orphanage of the Immaculate Conception, 
Toulouse. 

The trades taught in the municipal and private schools have been 
partially indicated in the titles of the schools as given above. In the 
Catholic schools the greatest variety of trades are taught. Aside 
from the ordinary wood and metal working trades, some schools teach 
the various printing trades, fine mechanical work, shoemaking, tailor- 
ing, certain of the building trades, wood carving, etc. As this. class, 
next to that of the practical schools, forms the most important means 
of providing trade instruction designed to take the place of appren- 
ticeship, several representative institutions will be fully described 
under individual schools. 

Group schools for females are also included in this class. They 
have been established by both public and private effort. Seven 
schools for females are public in character. Of these, 6 were founded 
by the municipality of Paris and 1 by the departmental and communal 
authorities at Yzeure. Eight schools are the result of private initia- 
tive—3 at Paris, 1 at Levallois-Perret, 1 at Loges, 1 at Chaumont, | at 
Nancy, and 1 at Lyon. 

There is no need to name the very large number of institutions for 
girls conducted by various religious organizations. While they are 
important they are not very well known, being largely, if not alto- 
gether, conducted by organizations that maintain a strict seclusion. 
In the great majority of such institutions the instruction relates only 
to the ordinary trades adopted by women, as sewing, dressmaking, 
millinery, etc., or to the ordinary work necessary in the proper care 
of the household. 
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TRADE SCHOOLS FOR SINGLE TRADES. 


A number of excellent schools for single trades exist in France. 
As in the case of the preceding group only those schools that hold 
day sessions, and in which both the theory and practice of the trades 
are taught, are included in this classification. By far the greater num- 
ber of them aim to give the student a complete training in the partic- 
ular trade taught, at least as complete as can be obtained in a school. 
Much time is spent in shopwork. In some schools shopwork is the 
principal feature of the instruction, while in others the time is about 
equally divided between shopwork on the one hand and theoretical 
and general instruction on the other. A few schools in which the 
instruction is somewhat higher than that comprehended under the 
term primary are included in this class. This is made necessary to 
avoid a multiplication of classes, as the instruction in such schools is 
not sufficiently advanced to warrant placing them in the class of schools 
for advanced industrial education. Nearly all the schools for single 
trades are maintained by private bodies, associations, ete. 

No attempt is made to present a complete list of those that properly 
come within this class. From the various reports at hand the follow- 
ing have been selected as fulfilling all the requirements of a genuine 
trade school: 

Public schools: School of Industrial Chemistry (annexed to univer- 
sity), Lyon; National School for Mine Bosses and Foremen, Alais; 
National School for Mine Bosses and Foremen, Douai; Communal 
Spinning and Weaving School, Flers; National School of Watchmak- 
ing, Besancon; National School of Watchmaking, Cluses; Municipal 
Weaving School, Sedan. 

Private schools: Apprenticeship School of the Association of Car- 
riage Workers, Paris; School of Electricity (Znst/tut Ampere), Saint- 
Germain; Apprenticeship School of Furniture Making and Joinery, 
Cherbourg; French School of Hosiery, Troyes; Lace-Making School 
for Girls, Bailleul; Lace-Making School for Girls, Cherbourg; Trade 
School for Shoemakers, Paris; School of the Apprentice Tailors 
Patronal Committee, Paris; Textile School (Xcole Manufacturiére), 
Elbeuf; Industrial School of Textiles, Tourcoing; Guttenberg Typo- 
graphical School, Paris; Practical School of Watchmaking, Anet; 
Trade School of Watchmaking, Paris. 

A number of these institutions are described in detail under indi- 
vidual schools. 


GENERAL INDUSTRIAL SCHOOLS. 


This class has been added for the purpose of distinguishing a certain 
ntunber of schools that, regardless of designation, can not properly be 
placed among the trade schools as above defined. It includes those 
schools that have regular day sessions anda well-organized programme 
of study comprising both theoretical and practical (manual) work, but 
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in which the former either occupies a predominant place or the latter 
shows very little or no tendency toward specialization in a given trade. 

Several of these institutions take the name of ‘trade school,” but, 
with the explanation given above, it is safe to place them in this Class. 
A few belong to the public ady anced primary grade of schools which 
devote a larger portion of time than usual to industrial instruction. 
In some of them the work is in a measure preparatory to the higher 
industrial schools of the State, but where that is made the chief or 
only aim the school has been omitted from the list below. 

The object of the instruction given in these institutions is not spe- 
cialization in particular trades, but to give an all-round industrial edu- 
cation in which scientific ae y occupies an important place. The 
grade of the instruction, however, shows considerable yariation when 
individual schools are compared. This depends, of course, upon the 
object sought, whether it be to form pupils for the higher or less 
important industrial careers. . 

Following is a list of the schools that have been placed in this class: 

Public schools, maintained by departments or communes: Superior 
Trade School, annexed to the Normal School, Angouléme; Industrial 
School of the Vosges, Epinal; Martin School ise Boys, Lyon; Manual 
Apprenticeship Shock. Monthermé; Departmental School fo Deaf- 
mutes and the Blind, Nantes; Industrial Section annexed to the col- 
lege, Saint Nazaire; Industrial Section of the Rouviére Advanced 
Primary School, Toulon; Industrial Section of the School of Fine 
Arts and of Industrial Sciences, Toulouse. 

Private schools: Hanley Trade School, Choisy-le-Roi (Seine); Durzy 
Trade School, Montargis; Eastern Trade School, Nancy; Trade School 
of the Northern Railway Company, Paris; Special School of Public 
Works, Paris; Bertrand Industrial, Trade, and Commercial School, 
Versailles. 

In addition to these, there is a number of schools conducted by 
Catholic organizations in which the instruction is to a certain extent 
industrial and which do not necessarily belong to the class of prepara- 
tory schools with shops for manual training previously mentioned. 
The most important of these are: La Salle School, Lyon; J. B. de la 
Salle School, Reims; Mixed Trade and Preparatory School, Rive de 
Gier; St. Joseph Boarding School, Saint Omer; School of Mines, 
Commentry; St. Joseph School, Landerneau. 

A few of the industrial schools are described in detail under indi- 
vidual schools. 


TRADE AND TECHNICAL CONTINUATION SCHOOLS AND COURSES. 


Under this comprehensive head are placed a very large number of 
institutions that owe their existence to va arious forms of initiative, both 
public and private. With but two or three exceptions, the instruction 
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is given in these institutions only in the evening or on Sunday. There 
are very few that operate on Sunday, however, so it may be said that 
nearly all of them are evening schools or courses. The exceptions to 
this general rule will be mentioned later. 

These are essentially institutions for the instruction of workmen 
and apprentices. They are intended to supplement the shop training 
with technical (theoretical) instruction, or theoretical instruction plus a 
certain amount of practical application directed toward specific trades 
or lines of industrial work. 

This class of institutions constitutes practically the only means of 
reaching those actually engaged in industry, and for that reason and 
because of the great number and wide distribution of the schools and 
courses it contains it is really a most important one. The institutions 
herein contained present every variety of organization and arrange- 
ment of programme. 

Two general types of institutions are to be found in the class—one 
in which practical work finds a place in the course of study, and one in 
which the manual work is absent, the instruction being purely of a 
technical (theoretical) nature. It is not considered advisable to treat 
each type separately, although in the list presented below the institu- 
tions have been separated on the foregoing basis. 

These institutions have been established and are maintained by the 
minor public authorities, by trade unions, employers’ associations, 
labor exchanges (Jourses du travail), workingmen’s clubs, friendly soci- 
eties of workingmen in particular industries (wndons compagnonniques), 
individuals, ete. The great and increasing interest shown by the 
workmen themselves in the propagation of this species of education is 
worthy of note. 

Two or three day schools which are intended to give a theoretical 
and practical course in some particular trade to persons already engaged 
in the trade, but in which instruction is given only a few months or 
a year at most, have been placed in this class. Such institutions can 
not be called trade schools, as they are intended merely to further 
extend the knowledge gained by experience. 

No extended consideration of these institutions is necessary, but a 
few of their principal characteristics will be mentioned. As a general 
rule they are open for from three to six evenings a week. The total 
time per week devoted to any given trade ranges from 2 to 6 or more 
hours and in some cases up to 10 or 12 hours a week. The technical 
studies included in their curriculi naturally depend upon the nature of 
the trades to which the instruction relates, but drawing is always one 
of the essentials. ‘Tuition in these schools and courses is free as a 
rule, although in exceptional cases a small fee is charged. 

Practical work, when present, is frequently done ona reduced scale, 
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although in some schools, as in those for weaving, for instance, shops 
are fitted up with looms and material for giving regular practical 
courses the same as’in day schools. This is true ina few cases in 
schools for the wood and metal working trades. When the opportu- 
nities for practical work under natural conditions are lacking, various 
expedients are in many cases adopted. For instance, in the case of a 
continuation school for roofers, a sort of rack is arranged on which 
the tiles are placed, and afterwards removed. In several joinery con- 
tinuation schools articles are made on a reduced scale, while in one or 
two schools or courses for stonecutters blocks of imitation stone (or 
plaster) are used. Other examples need not be mentioned. Wher- 
ever possible, however, practical work in those schools that require it 
is done under conditions approaching those to be met in actual indus- 
try. Ina few cases a little productive work is done which is disposed 
of in the market. 

The duration of studies in a given trade is from one to four years. 
The length of the school term is variable and depends much upon the 
nature of the trade taught. 

Many of these institutions receive subsidies from the State, depart- 
ment, or commune. When they receive State subsidies they are placed 
under the State inspection system as previously stated. These schools 
and courses are as a rule well attended by apprentices and young 
workmen. Several institutions in this class are intended for girls. 
In a few institutions the instruction relates to a single trade, but in 
the majority of them it relates to two or more trades. The latter cor- 
respond to the group schools of the class giving instruction through 
the day. : 

An idea of the large number of trades to which the instruction in 
this cluss of institutions relates may be gained from a perusal of the 
following enumeration of schools and courses. The first part of the 
list contains those schools and courses in which practical work forms 
part of the course of study: 


PUBLIC SCHOOLS AND COURSES MAINTAINED BY MUNICIPALITIES OR 
COMMUNES. 


Courses in wood and metal-working and other trades, annexed to the municipal 
school of drawing, Layal. 

Courses in spinning and weaving, under the patronage of the Industrial Society of 
the North, Lisle. 

School of brewing (three months’ day course for workmen, foremen, etc. ), annexed 
to the University, Nancy. ; 

School of hand weaving, called ‘‘Heole de fabrique,’’ Nimes. 

School of industrial chemistry and dyeing, Saint-Etienne. 

School for joinery, carpentry, stonecutting, and mechanics, Troyes. 

Courses in theory and practice of weaving, Vienne. 
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PRIVATE SCHOOLS AND COURSES MAINTAINED BY TRADE UNIONS, 
EMPLOYERS’ ASSOCIATIONS, TRADE AND OTHER SOCIETIES, LABOR 
EXCHANGES, INDIVIDUALS, ETC. (“) 


Courses in weaving, dyeing, etc., maintained by the Industrial Society, Amiens. 

Courses in the metal-working ee, joinery, stonecutting, and painting, Angou- 
léme. 

Courses in industrial drawing, painting, carpentry, roofing, and stonecutting, 
Blois. 

Courses in tailoring, tin and zinc working, typography, and paper hanging, Bor- 
deaux. 

Schoo! for barbers and hairdressers, Bordeaux. 

School of stereotomy, Bordeaux. 

Courses in upholstering (cutting), wood carving, and cabinetmaking, Bordeaux. 

School for the wood and metal working Gade known as ‘ Emulation Dieppoise,”’ 
Dieppe. 

Courses in weaving, fine drawing, etc., maintained by the Industrial Society, Elbeuf. 

Courses in carpentry, a ahoumatind: stonecutting, ceramic painting, tailoring, 
shoemaking (cutting), hairdressing, etc., maintained by the Labor Exchange, Elbeuf. 

Courses in wool spinning and weaving, etc., Fourmies. 

Courses in wood and metal working, Fumel. 

Courses in plastering, painting, tailoring, and stonecutting, Lyon. 

Courses in modeling, molding, etc., in relation to stone carving (sculpture), 
Lyon. 

Courses in tailoring (cutting), Lyon. 

Jean-de-Tournes school for printers, lithographers, bookbinders, and gilders, 
Lyon. 

Trade school for hairdressers, Lyon. 

Courses in shoemaking, Montpellier. 

School for barbers and hairdressers, Montpellier. 

Courses in the principal building and other trades, Nantes. 

School for hairdressing, Nantes. 

Courses in painting, shoemaking, carpentry, joinery, housesmithing, zinc work- 
ing, roofing, and saddle and harness making, Nantes. 

Courses in stereotomy, carpentry, joinery, etc., Nevers. 

Trade school of baking, Paris. 

Parisian school for barbers and hairdressers, Paris. 

Improvement courses for journeymen bookbinders and gilders, Paris. 

Trade school for journeymen carpenters, Paris, 

Schools of carpentry (2 schools) maintained by Employers’ Association, Paris. 

Courses for carriage workers (body makers and carriage baildor), maintained by 
the Wagon Makers’ Union of the Seine, Paris. 

Courses for carriage workers (wood and iron work), maintained by Carriage 
Workers’ Union, Paris. 

Courses for carriage workers, maintained by the Society of Journeymen Cart- 
wrights, Paris. 

Central school of industrial designing in relation to metal chasing, engraving, jew- 
elry working, etc., Paris. 

School of drawing, modeling, and bronze chasing, Paris, 

Trade courses for chimney builders and repairers, ete., Paris. 


¢The particular form of direction under which private schools or courses (or 
groups of courses) operate has not usually been mentioned except where necessary 
to distinguish between two or more similar institutions in the same city. 
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Trade courses of the Union of Journeymen Housesmiths, Paris. 

Trade school for drawing and modeling of the Union of Jewelers, Goldsmiths, ete., 
Paris. 

Trade school of design for imitation jewelry manufacture and allied industries, 
Paris. 

Trade school for joimers, Paris. 

Trade school of the Paper and Paper Goods Makers’ Union, Paris. 

Courses in pattern designing, ete., for bar-loom passementerie work, Paris. 

Trade school of the Union of Bar-Loom Passementerie Weavers, Paris. 

Courses in roofing, plumbing, gas fitting, etc., maintained by the Association of 
Master Roofers and Plumbers, Paris. 

Courses in typography (presswork and branches relating to composition), Paris. 

Courses for upholsterers, decorators, etc., Paris. 

Courses in various building trades, Périgueux. 

Courses in relation to textile manufactures, chemistry, physics, steam firing and 
engineering, maintained by industrial society, Reims. 

Practical courses in carpentry and stair building, Romanéche-Thorins. 

Courses (evening) for firemen, given under private direction at the Practical 
School, Saint-Etienne. 

School for mine bosses (one year’s day course), Saint-Etienne. 

School for apprentice masons and stonecutters, Samoens. 

Courses in shoemaking, tailoring, joinery, carpentry, plumbing, etc., Toulouse. 

Courses in stonecutting, various wood and metal working trades, shoemaking, 
plastering, hat making, coach making, ete., Villeneuve-sur-Lot. 


So) 


The continuation schools and courses in which the instruction is 
purely theoretical are the following: 


PUBLIC SCHOOLS AND COURSES MAINTAINED BY MUNICIPALITIES OR 
COMMUNES. 


School of -stereotomy and drawing for stonecutters, Chateau-Landon, 
Courses in applied sciences (industrial) for adults, Dieppe. 
Technical course in cloth manufacture, Lavelanet. 

Adyanced courses (evening) for adults, given at the Practical School, Nimes. 


PRIVATE SCHOOLS AND COURSES MAINTAINED BY EMPLOYERS’ ASSO- 
CIATIONS, TRADE UNIONS, LABOR EXCHANGES, INDUSTRIAL SOCIETIES, 
INDIVIDUALS, ETC. 


Courses of technical instruction in relation to various trades, Brest. 

Courses in joinery, shoemaking, stonecutting, and cooperage, Cognac. 

Course in drawing and modeling in relation to masonry, Grenoble. 

Technical courses in steam engineering, Marseille. 

Technical (including trade) courses maintained by various trades under the general 
supervision of the labor exchange (bourse du travail), Marseille. The principal trades 
are those of carriage makers, firemen and engineers, hairdressers, cooks, shoemakers, 
tailors, machinists, blacksmiths, marble-cutters, house painters, locksmiths and artistic 
iron workers, stonecutters, and carpenters and joiners. 

Apprenticeship school (various trades) maintained by the Industrial Society, 
Nantes. 

Course for firemen and engineers (members of organization), Nantes. 

Courses in tailoring, joinery, stonecutting, and shoemaking, Nimes. 

Technical courses (school) for apprentices in the wood and metal working, etc., 
trades, Oran, Algeria. 
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School of cabinetmaking, maintained by the Association for the Protection of 
Apprentices, Paris. 

Technical courses in relation to the carriage-making trades, Paris. e2 

Technical courses maintained by the Central Union of Firemen, Engineers, etc., 
for members of the corporation, Paris. 

Courses maintained by the Central Federation of Firemen, Engineers, and Auto- 
mobile Drivers, for members, Paris and suburbs. 

The correspondence school of fidur milling, Paris. 

Trade schoo! of horseshoeing, Paris. 

School for apprentices and journeymen in the house-furnishing trades, maintained 
by trade unions, Paris. 

Courses in relation to joinery (4 schools), maintained by the Master Carpenters’ 
Association, Paris. 

Technical courses in relation to joinery, Paris. 

The modern school of joinery of M. Jeannin, Paris. 

Technical courses in relatian to locksmithing (2 schools), maintained by the Master 
Locksmiths, etc., Association, Paris. 

Technical courses maintained by the General Federation of Locomotive and 
Stationary Engineers and Firemen, Paris and other places. 

Technical courses for machinists, Paris. 

Technical courses relating to masonry, maintained by Employers’ Association, Paris. 

Technical courses for masons and stonecutters, maintained by a private club, Paris. 

Technical courses in stonecutting (3 schools or courses), maintained by the Stone- 
Cutters’ Union, Paris. 

Technical courses in cutting, maintained by Union of Master Tailors, Paris. 

Courses in relation to various building trades, metal working, weaving, ple, 
carriage making, dressmaking, etc., Saint-Etienne. 

Technical courses in various trades, maintained by the labor exchange Coa du 
travail), Toulouse. . 

Technical courses for stone masons, cutters, and sawyers, Versailles. 

A number of representative institutions of this class are described 
under individual schools. 

In connection with these institutions particular mention should be 
made of avery important influence that is actively engaged in extend- 
ing and popularizing industrial education in France. Reference is 
had to certain organizations existing under the names philotechnie, 
polytechnic, and philomathic associations, s societies for popular educa- 
tion, etc. These are rather numerous in France, nearly every impor- 
tant city either having its own association or a branch of one of the 
larger ones. Most of the earlier associations were formed for the 
purpose of extending popular education. When the movement for 
industrial education became active, many societies added trade and 
technical courses to their programmes, and in recent years this has 
become the most prominent feature of the work of many organizations. 
The industrial instruction given under their auspices usually takes the 
form of free courses which are either entirely theoretical in character 

theoretical with the addition of manual work, according to the 
nature of the trade taught, or the views of the founding society. The 
courses of instruction properly belong to the lists presented above, 
but have not been included there for various reasons. In addition to 
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maintaining courses for trade and technical education some of these 
societies provide courses for commercial instruction (including com- 
mercial law, geography, languages, bookkeeping, typewriting, and 

stenography), courses relating to agriculture, to horticulture, art, ete. 

Many societies maintain courses in weaving, cutting and dressmaking, 

artificial-flower making, millinery, ete., for women and girls. The 
work of some societies does not end with the provision of facilities for 
trade, commercial, and art education. It often includes free lecture 
courses on subjects of interest, as hygiene, medicine, natiral sciences, 

courses of general instruction for those who have been deprived of 
the opportunity to attend school for a sufficiently long period, ete. 

Following are some of the most important societies and other organi- 
zations engaged in providing facilities for industrial education: The 
Philotechnie Association, the Polytechnic Association, and the Soci- 
ety for Trade and Technical Instruction Relating to Marine Fishing, 
Paris; the Polytechnic Association, Levallois-Perret; the Philomathic 
Association, Bordeaux; the Rhdéne Society for Trade Education, Lyon; 
the Polytechnic Association, Marseille; the Industrial Society, Saint- 
Quentin and Aisne; the Dyonisian Group, Saint-Denis, and others 
which need not be enumerated. 

Several societies receive subsidies from the State, departments, 
municipalities, ete. 

While the instruction given under the auspices of these societies 
more frequently partakes of the nature of continuation courses, in a 
few instances regular day schools have been instituted. The Indus- 
trial Society of Saint-Quentin, for instance, maintains a regular group 
school of wood and metal working in addition to courses of from one 
to two years’ duration in theoretical and practical weaving, mechanical 
weaving, mechanical embroidery, lingerie making, decorative drawing, 
eard designing (or making) for curtains, etc., and designing and card_ 
making for embroideries. The number of hours per week devoted to 
these courses ranges from 18 to 60. These courses and the school are 
all sheltered in the same building and constitute an unusual form of 
institution for industrial education in France. The institution is 
really a large group school and has been so listed. The work of a 
number of individual societies is described in detail in another part of 
this report. 

INDUSTRIAL DRAWING SCHOOLS. 


As previously stated, although the municipalities as a rule have not 
been active in establishing trade schools, they have devoted consider- 
able attention to drawing applicable to various kinds of industrial 
work. Many of them have founded schools in which the main object 
is to teach drawing applicable to certain specific occupations. In 
other instances courses in industrial drawing have been annexed to 
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other institutions—to art schools, etc. A few schools of industrial 
drawing owe their existence to private effort. 

The programmes followed depend upon the local industries which 
these schools are intended to benefit. In many cases the school oper- 
ates only during the evening. Schools in which industrial drawing is 
the chief aim or in which workmen may take courses in drawing in 
relation to their trades are maintained by minor public bodies at 
Angers (in connection with Regional School of Fine Arts), Annonay, 
Aubenas, Bar-le-Duc, Belfort, Cambrai, Charleville, Epinal, Gérard- 
mer, Grenoble (a pera of dnuning and decorative cement molding, 
se Havre, Langres, La Rochelle, Lyon, Nevers (at School of 
Arts), Nogent-sur-Seine, Poitiers (at Regional School of Fine Arts), 
Rambervillers, Rochefort, Saint-Chamond, Saint-Dié, Sedan, Troyes, 
and other places outside Paris. In Paris there are several schools in 
which industrial drawing constitutes an important part of the pro- 
grammes. The best known institution for boys is the Germain-Pilon 
School, which is owned by the municipality. In addition several 
private drawing schools for girls in which industrial drawing forms 
an important part of the programme, are subsidized by that city. 

There are also several private schools of this class. The most 
important are at Privas, Nantes (drawing courses in relation to joinery 
and cabinetmaking), ane Paris (drawing course in relation to car- 
pentry work). A few of this class are described under individual 
schools. 


In the general account of French schools institutions for girls have 
not been separately considered. This has not been thought necessary, 
because of their relative unimportance and for the reason that there is 
nothing particularly characteristic in relation to them. 

They have been mentioned occasionally in connection with the con- 
sideration of the classes of schools for males to which they correspond. 
Those classes are the practical schools of commerce and industry, the 
two classes of trade schools proper, the continuation schools and 
courses, and the industrial drawing schools. Schools for girls main- 
tained by Roman Catholic organizations have received no consideration, 
for reasons already stated. There are a few—perhaps six or cight— 
courses or schools for women and girls that do not enter into any of 
the general classes heretofore enumerated. These are institutions that 
have as their principal aim instruction in relation to the proper per- 
formance of household duties. They are similar to the housekeep- 
ing schools and classes of Belgium, which are fully deseribed in the 
introductory pages of the chapter on trade and technical education in 
that country. 


There are no general statistics available for any other than the 
practical schools of commerce and industry and the State schools under 
the ministry of commerce. The statistics in relation to the former 
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have already been shown. 


istry of commerce are summarized in the following table: 
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Those for the State schools under the min- 


RECEIPTS AND EXPENDITURES OF NATIONAL TRADE AND INDUSTRIAL SCHOOLS AND 
NUMBER OF TEACHERS, PUPILS, AND GRADUATES FOR THE YEAR 1900. 


RECEIPTS. 
Pro- 
2 eeeds 
School. Subsidies. meat ag from sale Total. 
poe of prod- 

| ucts.a 
National Conservatory of Arts and Trades, Paris ..... kaa ge ORS ake Oia, 9 ies ee Se Maes 9 $93, 890 
Central School of Arts and Manufactures, Paris ......|.....2...... SASS, GOS Wives cw cus ce 148, 665 
National School of Arts and Trades, Aix ............. 79, 663 17, 471 $757 97, 891 
National School of Arts and Trades, Angers....... ake 82, 232 14, 181 2, 033 98, 446 
National School of Artsand Trades, Chalons-sur-Marne 82, 808 18, 455 2, 041 1038, 304 
National School of Arts and Trades, Lisle ............ A LEG Ge narnia jee Ses ee Ok eere 6,119 

National Practical Schooi for Workmen and Fore- 

DRE, CUS a e O-e ieeee Seae 64, 539 7,237 340 72,116 
National Watchmaking School, Cluses ............... TO: SBP Votcieaic ween oe 487 10, 776 
National Watchmaking School, Besangon..........-- yo Ah tay ae ON a 2, 585 7,107 
National Trade School, Armentiéres ...............-. 15, 980 17, 523 103 33, 606 
National"Trade School, Nantes ..........-.-........-. 22, 541 AAO UST ee seme s 36, 728 
Wational Trade School, VaerZ0N —< ..o.<.5<< cee onan ee 39, 307 | 22, 842 822 62, 971 
National Trade School, Voirom .............<e.0--.--- 15, 556 | 16, 796 181 32, 533 

Bt ru ee ree ese Sate ee eee ere eens ces- acd) BIT, 446-1-— 2795857 9, 349 799, 152 

1 i 
EXPENDITURES. 
¢ | Salariesof | Cost ofsup- | 
—— | teachers, etc. plies. | sh 

National Conservatory of Arts and Trades, Paris ..... $58, 991 $34, 740 $93, 781 
Central School of Arts and Manufactures, Paris ...... 112, 247 31, 254 148, 501 
National School of Arts and Trades, Aix.............. 37, 307 42, 356 79, 663 
National School of Arts and Trades, Angers .......... 87, 205 45, 028 82, 233 
National School of Artsand Trades, Chalons-sur-Marne 38, 207 44, 601 82, 808 
National School of Arts and Trades, Lisle............. 1, 156 | 4, 963 6,119 
National Practical School for Workmen and Fore- 

PIRCM NC LCD Yate sere em eo CER Rr ee wie ean ee 24, 704 39, 825 64, 529 
National, Watchmaking School, Cluses...........-...- 6, 855 3, 434 10, 289 
National Watchmaking School, Besancon 5, 080 2,027 7,107 
National Trade School, Armentiéres ...........-.----- 14, 265 20, 071 84, 336 
MAMOne) DraAte SCuOOL, NATIGES... 2.25. canoe se eee ec cee 17, 064 7,979 | 24, 643 
National Trade School, Vierzon...-......--.-...s eee 14, 653 23,199 37, 852 
Netonal Trade SCHOO), VOOM. 222 ences cee e ease 15, 475 19, 268 84, 743 

TRS gs ab ae Ue See ee 383, 209 | 318, B45 | 701, 554 
TEACHERS, PUPILS, AND GRADUATES. 
Number of— 
School. a 
Teachers. Pupils. Graduates. 

National Conservatory ot Arts and Trades, Paris...... 18 | (?) (0) 
Central School of Arts and Manufactures, Paris ...... ¢ 28 696 210 
National School of Arts and Trades, Aix.............. 23 305 14 
National School of Arts and Trades, Angers .......-.. 22 231 93 
National School of Artsand Trades, Chalons-sur-Marne 21 266 78 
National School of Arts and Trades, Lisle............. (b) (>) (b) 
National Practical School for Workmen and Fore- ee ie a 

POON, RUDY. sie ose arnit winner ncn oi nehe ane 7 272 75 
National Watchmaking School, Cluses...............- 13 141 46 
National Watchmaking School, Besangon .........-.-- 10 70 ; 1 
National Trade School, Armentiéres ....- 29 235 ; 25 
National Trade School, Nantes....-.-- 34 340 (0) a 
National Trade School, VierZon.. . ...-- 2. ++... sees 8 291 22 
National Frade School Voiron ......------.2s sens eee 27 249 24 

MA SeatMap rah = (= Fa lac ina’ ainim aig wre mr ieye ie nls eeyeln aia 240 e3,146 | f 728 


school at Besancon, turned into the public treasury. 
’ bNot reported. ‘ 
¢ Not including 38 instructors of shopwork. 


dNot including 38 instructors of shopwork and teachers of 1 


e Not including pupils of 2 schools not reported. 
f Not including graduates of 3 schools not reported, 


school not reported. 


aThe proceeds from sale of products in the national schools are, with the exception of those of the 
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INDIVIDUAL SCHOOLS. 


A general description of the French system of trade and industrial 
education has been presented in the foregoing pages of this chapter. 
In the following pages a certain number of schools in each class have 
been selected and described as fully as their importance would justify. 
In addition to data collected by the department there was available the 
exhaustive report, (“) in five volumes, made by the minister of com- 
merce and industry for the Paris Exposition of 1900. This report 
relates to schools under the jurisdiction of the ministry of commerce 
and industry. The municipal trade schools of Paris are fully described 
in a report (’) published in 1900. The Catholic schools are described 
in a yolume (°) published by Emile Cail for the Exposition during the 
same year (1900). 


SCHOOLS FOR ADVANCED INDUSTRIAL EDUCATION. 


A few important schools belonging to this class are described in the 
following pages. Brief statements in reference to other schools of 
the class have already been made. 


NATIONAL SCHOOL OF ARTS AND TRADES, CHALONS-SUR- 
MARNE. 


In 1788 the Duke de la Rochefoucauld-Liancourt conceived the idea 
of creating special establishments in which children could receive gen- 
eral instruction and at the same time serve an apprenticeship in certain 
trades. With this end in view he founded a school of such character 
at his own expense on his farm near Liancourt (Oise). At first only 
the sons of noncommissioned officers of his regiment were admitted 
to this school. 

In 1799 the Government of the first republic, struck by the merits 
of the institution, made it a national school and transferred it to 
Compiégne under the name of the French Prytaneum. Bonaparte 
took a great interest in the school. During the course of a tour of 
the industrial cities of the north he visited the school at Compiégne. 
He had previously been impressed with the necessity for trade train- 
ing, for he said, ‘‘I have everywhere found foremen distinguished in 
their trade and possessing great skill in execution, but almost no one 


a1’ Enseignement technique en France. Etude publiée A occasion de V Exposition 
de 1900. Ministere du Commerce, de l’Industrie, des Postes et des Télégraphes. 
5 volumes, 1900. 

bLes Ecoles et les Oeuvres Municipales d’ Enseignement 1871-1900. Par F. 
Lavergne, Chef du Secrétariat de la Direction de ’ Enseignement, Ville de Paris. 

cL’ Enseignement Industriel et Commercial dans les Institutions libres Catholiques, 
rapport présenté 4 l Exposition universelle internationale de 1900. Emile Cail. 
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who is able to make a plan or the simplest caleulation of a machine 
or express his ideas in a sketch or statement. This is a great lack in 
French industry. I wish to provide for it here. There shall be no 
more Latin—that can be learned in lyceums that will be organized— 
but the trades, with the theory necessary to progress, will be taught. 
Here excellent foremen will be formed for our manufacturing estab- 
lishments.” 

On February 25, 1803, Bonaparte, in conformity with the ideas he 
had expressed, reorganized the school of Compiégne: In 1806 the 
school, on account of the increasing number of students, was trans- 
ferred to Chalons-sur-Muarne, where it-was installed in the buildings 
of an old convent. 

The work of this school has undergone important modifications 
which it will be of interest to trace. In the beginning children were 
admitted at the early age of 8 years, and, after receiving a general 
education, were placed in the classes for technical instruction. The 
duration of studies was indeterminate and the pupils sometimes 
remained 10 years in the school. There were at first five principal 
shops in which instruction was given in different trades, as follows: 
First shop—The trades of blacksmith, filer, fitter, and metal turner; 
second shop—the trade of molder; third shop—the trades of carpen- 
ter, joiner, and cabinetmaker; fourth shop—the trade of wood turner; 
fifth shop—the trade of wagon maker. 

After the Restoration schools of this class were somewhat neglected, 
their true aim was lost sight of, and they came to be regarded as 
institutions for general instruction. In 1827 a reorganization was 
effected in order to bring them back to their true purpose. Matric- 
ulants were required to be 13 years of age. The duration of studies 
was fixed at 4 years. The time devoted to practical instruction was 
increased and that given to theory reduced. In 1832 another change 
was effected. The entrance age was raised to 15 years, and for the 
first time candidates were required to pass a competitive examination 
and also show that they had served at least one year’s apprenticeship 
in a trade similar to one of those taught in the school. The duration 
of the courses was also reduced to 3 years. Other changes were made 
in 1848, 1865, and 1873. 

The year 1885 was one of great significance for the schools of 
arts and trades, as on April 4 of that year a decree was issued com- 
pletely reorganizing them, both in regard to the conditions of admis- 
sion and the programme of studies. Industry had, in the preceding 
years, passed through important changes and the purpose of the decree 
was to modify the character of the schools so that they would corre- 
spond to the new conditions and needs. The work accomplished by 
this decree has been supplemented by the decree of October 11, 1899. 

The first paragraph of the latter decree states that the purpose of 
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the schools is to train workmen capable of becoming heads of indus- 
trial establishments, and manufacturers skilled in the practice of the 
mechanical arts. The most important changes introduced through 
the recent reorganization are the increased importance given to shop- 
work and a general raising of the standard of instruction. Of the 
instruction given, the official report on trade education in France says: 
‘“That which characterizes this instruction is the manual work, the 
shop practice, to which not less than 6 hours’ time each day is devoted. 
* * * Thanks to this practice of 3 years’ duration, there is not a 
student who receives a certificate from one of these schools as fitter, 
molder, founder, or blacksmith who can not boldly enter a shop and 
after a very short time earn there his day’s wage. The best advised 
of the young men, moreover, do not fail to enter the shops and com- 
plete, by living some time the real life of an artisan, the practical 
knowledge acquired in the shops of the school. The administration 
encourages this practice with all its power.” 

This and the other three national schools of arts and trades receive 
only boarding students. The experiment of admitting day students 
was made for a time, but the results not being satisfactory, the plan 
was abandoned. The number of students is limited to 300 (for each 
school). The tuition fee, including board and lodging, is 600 franes 
($116) a year, the cost of uniforms and equipment is 300 franes 
($57.90), and a further sum of 75 francs ($14.48) must be deposited to 
meet other expenses. Scholarships or partial scholarships, both with 
and without the wardrobe outfit, are granted by the State, the depart- 
ments, and the communes to those students whose parents are not able 
to pay their expenses. About 75 per cent of the students are in receipt 
of such aid. : 

Admittance is obtained through competitive examination. Candi- 
dates must be between the ages of 15 and 17 years. After 1903 every 
candidate will be required to possess a certificate of practical industrial 
studies (given by the practical schools of industry) or a certificate of 
superior primary studies. The maximum age limit will at the same 
time be raised 9 months. The entrance examination includes the 
following written tests: A page of writing, a dictation exercise, a 
French composition, an exercise in mechanical drawing, an exercise in 
ornamentation with pen, problems in arithmetic, algebra, and geometry, 
problems in physics and chemistry, and a test which serves to demon- 
strate the candidate’s experience in manual exercises. Candidates who 
pass this examination with a suflicient grade are entitled to take the 
oral examination which relates to grammar, history, geography, arith- 
metic, algebra, and geometry. 

The complete course of instruction covers a period of 3 years. 

The theoretical instruction, which is always of such a character as 
to have a direct bearing upon industrial operations, includes the fol- 
lowing studies: Algebra, from equations of the second degree to New- 
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ton’s theorum and its applications; plane trigonometry, elements of 
cosmography, surveying, and leveling; elements of analytical geom- 
etry; descriptive geometry; shadows; drawings with dimensions 
marked, as well as notions of ordinary perspective, of stonecutting 
and carpentry; theoretical and applied kinematics; pure and applied 
mechanics; physics; electricity and its principal applications, chem- 
istry and its principal applications, especially with reference to metal- 
lurgy; drawing? and especially industrial drawing; technology, studied 
principally in its application to the construction of machines; the 
French language; history, from Louis XI to the constitution of 1875; 
geography of France and her colonies; accounts, principles of indus- 
trial, commercial, and customs legislation, and principles of social 
economy; industrial hygiene; moral and civic education. 

Though some instruction in electricity had long been given, a special 
course In this subject was organized by the decree of October 11, 1899. 
A new chair of applied electricity was created, new electrical work- 
shops were opened, and electrical apparatus provided out of an appro- 
priation for this purpose of 211,150 frances ($40,752). 

The practical instruction is given in four workshops, devoted, respec- 
tively, to machine mounting or fitting, blacksmithing and boiler making, 
carpentry and model making, and foundry work. On entering the 
school, students are distributed among the different shops according 
to their aptitude and preference. Those obtaining the highest grades 
in the examinations have the first choice of shops. About 70 per 
cent enter the machine shop. The course selected is adhered to 
throughout the 3 years. At the end of the third year, however, each 


student is required to pass a certain length of time in the other shops 


in which the work is related to that which the student has been fol- 
lowing. 

The duration of manual labor in the shops is about 6 hours a day, 
divided into two sessions. The character of this practical instruction 
has changed completely. Formerly the students made only small 
models. Atthe present time the work performed by the students, 
especially toward the end of their courses, consists in the construc- 
tion of machines and other articles similar to those made in ordinary 
industrial establishments. The following statement shows the way in 
which the students are employed during each week day: 5.30 a. m., 
reveille; 5.50 to 6 a. m., recreation; 6 to 7.30 a. m., study; 7.30 to 
7.45 a. m., breakfast; 7.45 to 8 a. m., recreation; 8 to 9.30 a.m, 
recitation; 9.30 a. m. to 12 m., shopwork; 12 m. to 12.20 p. m., din- 
ner; 12.20 to 1.30 p. m., recreation; 1.30 to 3.15 p. m., drawing; 3.15 
to Tp. m., shopwork; 7 to 7.20 .p. m., supper; 7.20 to 7.20 p. m., 
recreation; 7.30 to 8.45 p.m., study; 8.45 to 9 p.m., recreation; 9 p.m., 
retirement. : 

The schools are in all cases excellently housed, and the shops leave 
nothing to be desired in respect to accommodations and equipment. 
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NATIONAL PRACTICAL SCHOOL FOR WORKMEN AND FOREMEN, 
CLUNY. 


The National School for Workmen and Foremen, at Cluny, has the 
distinction of being the only one of its kind in France. It was created 
by the law of July 21, 1891, for the purpose of supplying in a certain 
measure the place in the system of trade education left vacant by the 
gradual raising of the character of instruction in the national schools 
of arts and trades until they no longer corresponded to the needs of 
persons expecting to enter the lower ranks of industry. 

The minister of commerce explained the situation at some length 
during the debate on the bill which provided for the establishment of 
thisschool. The trend of his remarks was directed in the main toward 
pointing out the gap that existed between the schools of arts and trades 
on the one hand and the superior primary and trade and the manual 
apprenticeship schools on the other, and the necessity for a grade of 
institutions that should occupy an intermediate position between these 
two grades of schools. He also indicated the desire of the Govern- 
ment to provide for candidates for entrance into the schools of arts 
and trades who could not be admitted to them because of lack of room, 
and for still another class who, after having been admitted into those 
schools, were found to be insufficiently prepared to continue their 
studies in them, and who were therefore turned away. 

It happened that just at this time there was vacant the large build- 
ing of the old convent of Cluny, which had been oceupied by a special 
normal school and the college of Cluny, which had been abolished the 
preceding year. The village of Cluny owned this building, and it 
hastened to place it at the disposal of the Government. Three hun- 
dred thousand franes ($57,900) were spent in making the necessary 
alterations and in equipping it for its new purpose. 7 

The present organization and work of the school is regulated by the 
decree of December 6, 1899, which, however, only introduced minor 
changes in the scheme at first outlined. Following is a reproduction 
of the most important provisions of this decree, which sets forth in 
great detail the conditions of administration, the employment of the 
time, the character of the instruction to be given, ete. 

The object of the school is stated to be the training of a superior 
class of workmen competent to hold the position of foreman in the 
metal and wood working industries. It is under the authority of the 
minister of commerce. 

The duration of studies is 3 years. A fourth year is permitted only 
when a student has been unable to do the regular work through sick- 
ness‘or for other good reason. Certificates of graduation are given 
to those satisfactorily completing the courses. Those failing to reach 
the required standard can take a new examination at the end of another 
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year. A special certificate and a silver medal are given to those pass- 
ing above a certain grade. 

The school receives only boarders, no day students being admitted. 
The maximum number of students must not exceed 300. The tuition 
fee is 500 francs ($96.50) a year. The student must also pay 300 francs 
(857.90) for his uniform and equipment, and 75 francs ($14.48) the first 
year and 50 frances ($9.65) each of the other two years for his general 
expenses. Scholarships and partial scholarships may be granted when 
the students show that they are without sufficient resources. These 
are granted for a year only, but are renewable. 

Admittance to the school is obtained. by competitive examination. 
The examination is held concurrently in all the chief cities of the 
departments, and is both written and manual. It includes writing, 
French composition from the point of view of style and orthography, 
linear drawing, arithmetic and geometry, physics and chemistry, and 
the execution, under the eyes of the examiners, of a work in wood or 
iron. Candidates must be of French nationality and be between the 
ages of 15 and 17 years. 

The instruction given in the school is both theoretical and practical. 
The theoretical part in all cases is such as has a direct bearing upon 
iron and wood working, and includes arithmetic, progression, loga- 
rithms, and rules of calculation; elementary geometry, including a 
study of the ellipse, hyperbola, parabola, the development of the cir- 
cle, the cycloide, and the epicycloide; the elements of rectilinear trig- 
onometry; descriptive geometry; the study of the Jaws of motion; the 
various transformations of motion through mechanical devices, and 
applied kinematics; elements of industrial mechanics—the description 
of the principal parts of machines and of apparatus and machines 
employed in metal and wood working; the detailed and complete 
description of steam engines and hydraulic motors, with explanation 
of working formulas and notions concerning the strength of materials; 
physics; electricity and its industrial applications; chemistry; indus- 
trial drawing; writing and keeping of accounts; French language; 
history and geography of France and her colonies; industrial hygiene; 
moral and civic instruction. 

The practical instruction is given in special workshops, and relates 
to (1) locksmithing or fine ironworking and fitting, with a section for 
making instruments of precision; (2) joinery and pattern making 
(two distinct sections); (3) foundry—the execution by all the student 
molders of articles in iron and copper and of artistic objects, and (4) 
blacksmithing, boiler making (work in iron and copper). All articles 
executed by pupils belong to the State. 

The teaching personnel includes a director, a subdirector, a shop fore- 
man performing the functions of an engineer, instructors in mechanics, 
mathematics, physics and chemistry, drawing, French language, his- 
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tory and geography—and assistants. All receive their appointments 
from the minister of commerce. There are other officers having 
administrative duties. Provision is made for a council, composed of 
the instructors, to act as an advisory board. 

Reports showing the standing and work of the students are prepared 
and sent to their parents each semester. The school must be inspected 
at least once a year by the inspector-general of technical education. 

Upon entering the school the students are definitely distributed 
among the different shops according to their rank and their particular 
aptitude. The general principle is to place them in the shop where 
the work corresponds to the piece of manual work they have executed 
inthe examination. During the last year of study the student pattern 
makers pass 6 months in the foundry and the student molders execute 
models under the supervision of the shop foreman and are exercised 
in taking models to pieces. The student joiners pass 3 months in the 
fitters’ shop and the student fitters 3 months in the joiners’ shop. 

The character of the daily life of the students—their amusements, 
expenditures, etc., is very carefully regulated and a rigid oversight is 
exercised over thematalltimes. Following is the division of the time of 
the students during work days: 5.15 a. m., reveille; 5.35 to 5.45 a. m., 
recitation; 5.45 to Ta. m., study;'7 to 7.10 a. m., breakfast; 7.10 to 
7.30 a. m., recreation; 7.30 to 9 a.m., drawing; 9 a. m. to 12 m., shop 
work; 12m. to 12.20 p. m., lunch; 12.20 to 1.30 p. m., recreation; 
1.30 to 5.30 p. m., shopwork; 5.30 to7 p. m., recitation; 7 to 7.20 p. m., 
dinner; 7.20 to 7.30 p. m., recreation; 7.30 to 8.45 p. m., study; 8.45 
to 9p. m., recreation; 9 p. m., retirement. 

The shops of the school are modern in all respects and cover an area 
of 2,550 square meters (27,448 square feet). 

The fitting shop has 150 pupils. Aside from its equipment of 
smaller tools it contains 43 lathes, 4 fraising machines, a machine for 
sharpening fraising tools, a drilling machine, a mortising machine, a 
machine for polishing the interior of tubes, a screw-cutting machine, 
a machine for rectifying lathe work, and a traveling crane having 
3,000 kilograms (6,614 pounds) lifting power and 16 meters (52 feet) 
carrying space. : 

The section for work of precision has 18 pupils. It contains 2 drill- 
ing machines, a small fraising machine, and 4 thread-cutting lathes. 

The foundry, which accommodates 28 pupils, has a traveling crane 
with a lifting power of 5,000 kilograms (11,023 pounds), a eupola fur- 
nace of 1,500 kilograms (3,307 pounds) capacity and another of 1,000 
kilograms (2,205 pounds), also a ventilator, a drying stove, a bronze 
furnace, and a sand-working machine. 

The forge shop, accommodating 28 pupils, contains a traveling crane 
of 1,500 kilograms (3,307 pounds) lifting power, a steam hammer with 
a drop weight of 1,200 kilograms (2,646 pounds), a steam hammer with 
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a drop weight of 300 kilograms (661 pounds), and a machine for saw- 
ing metals. ‘The machinery and fitting apparatus in the forge shop 
and foundry are driven by a steam engine of 30 horse power. 

The pattern-making shop, which has 30 pupils, is in a separate build- 
ing. The motive power is derived from 2 turbine water wheels of 10 
horse power each. The turbines also run the dynamo which lights 
the building. A storage battery completes this equipment. <A gas 
engine of 20 horse power is held in reser ve, to be used in case of a 
drought. The shop has 7 lathes for woodwork, a rough-dressing 
machine, a planing machine, a mortising machine, a band saw, a scroll 
saw, and a molding machine. 

At the boiler- making shop the 15 penis have at their disposal a pair 
of shears, a machine for bending sheet iron, and a hole-punching 
machine. The motive power is supplied by a small horizontal engine 
of 6 horse power, which also works the apparatus in the laundry. 

The budget of the school for the year 1899-1900 was 334,000 francs 
($64,462). 


INDUSTRIAL INSTITUTE OF NORTHERN FRANCE, LISLE. 


This institution was founded in 1873, to take the place of a school of 
industrial art which had existed at ine for some years prior to that 
time. It was originally designated the ‘‘ Industrial, Commercial, and 
Agricultural Institute of the North of France,” but the commercial 
and agricultural sections were abolished and since 1884 the institution 
has been purely industrial in character. Prior to 1895 it comprised 
two divisions—technology and mechanical engineering—but in that 
year the division of technology was discontinued, the first year’s 
course only being retained as preparatory to the work in the remain- 
ing division. 

The object of the school is to educate young men as mechanical and 
electrical engineers and factory superintendents for the industries of 
northern France. 

The regular course of study covers 3 years, except where pupils 
devote a year to preparatory work in mechanical and electrical engi- 
neering. The pupils are divided into three departments—that of 
mechanical engineering, that of electrical engineering, and that of 
chemistry. The plan of studies is common to all the pupils in the first 
year; specialization begins in the second year and is greatly aug- 
mented in the third year. 

The instruction in the department of mechanical engineering is 
intended especially to prepare pupils for positions as superintendents 
of machine construction and of public works. It consists mainly of 
exercises in drawing, adjusting or fitting, joinery work, surveying 
and leveling, mechanical experiments, and drawing of plans. 
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The pupils in the department of electrical engineering pursue during 
the first and second years the regular theoretical course in mechanical] 
engineering, and in the second and third years take up the practical 
work. They study the various kinds of machines, their construction 
and their uses. Practical work in electro-technics is begun during the 
second year and is fully amplified during the third vear. 

The pupils in the department of chemistry begin the study of ana- 
lytical and industrial chemistry with the second year. After this 
they take up the applications of chemistry to the principal chemical 
industries and are taught to perform experiments and conduct original 
researches. During the third year the greater part of their time is 
devoted to work of a practical nature. 

Weekly tests are held which stimulate the pupils and show their 
degree of progress. At the end of the third year diplomas and cer- 
tificates are conferred on the pupils by the prefect of the department, 
upon recommendation of the administrative council of the school and 
the director. 

The following table shows the course of instruction and the number 
of lessons per quarter in each subject: 


COURSES OF STUDY IN INDUSTRIAL INSTITUTE OF NORTHERN FRANCE, LISLE. 


Lessons per quarter. 


Subjects. First |Second} Third | Fourth 
quar- | quar- | quar- | quar- 


ter. ter. ter: ter, 


PREPARATORY YEAR, 
Oral courses: | 
Elementary mathematics 
MD OSCHIDELVEs SOM CUNY ye resents (oe semeee eek este eae eee ee 
Elements of See 


Gone Chemistry arn Ware Cure N eaten ih waitrtae Mey crake aE tecrera cee Eee 
Exercises in mathematics 


EE XOTCISCS) IT UNV CSia sacecreetreme nian ineretaise cee en E eee eneee 

Practical exercises: 
Mathematics. ; 20 10 
PAN SUGS area cjcpete mista scale eae a otata aise eta iciere  eleleleiniainwiaie a Siontie somisineu ecto 10 OWsace ss. 
Fitting and pattern making 30 SOA 30 
EROS tS, TUS GU CILMI GY oyccee teelectacciy Aenea rate eaycheses eters etree omen le cetera a | ee 10 
Chemicaliexpenimenterscasoes sacence cece een t teen ee eee oe | eae 


1D}? aa eoaHe densnemaaseotcs potnoase me cmeasas conc cne se eeodo one 
Oral courses: 


ee e eo euy, Ret ewe deh. 
Surveying and leveling. 
General phy ae Re ae ek baie PENIS o1eiatsis ciniare's Biceig eh Ee ee Preece 


Biwi jsictefate cIeieias ete oe ofa Slale ins lca MRIS ele ear ese 20 | 3 

BE ig a eee aa) = 10 e 
Fitting and paticmasm ali Me Sew oa wee ncreees acco cael ee eee 40°| 80a ee 30 
Chemical experiments recuse seer necce omer eam ecarcn ccc cee te ae | aac enna tend 40h ees 


SECOND YEAR, 
Oral courses: 


Difterentialiand imteeralicaloulus,. Jos. sceece ses-ss eee doee see un 20 10 10 

MESCMIP EVE; CCOM CULV icn wae ais as cn) cnse ener bie eee cones ee een 10 JO" lee toe Cena 
Re Cromelmme Chant oseae tenis cdc tc ee iene eae 20 2034 oo 010) naan 10 
Applied kinematics allasosaawe te BRGaaSeslacsonaes 


Construction of parts of machines............. SGoodouDDonsoLaador| Spelatelefefolic oiciee ee 10 10 
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COURSES OF STUDY IN INDUSTRIAL INSTITUTE OF NORTHERN FRANCE, LISLE—Conel’d. 


Lessons per quarter, 
Subjects. First |Seeond! Third | Fourth 
quar- | quar- | quar- | quar- 
Ter, ter. ter. ter, 
SECOND YEAR—concluded. 
Oral courses—Concluded. 
Spinning, weaving, and textile materials (mechanical and 
SURO ECR NGOS cot Ve oe seer ia ea eR | rai cate re 10 20 
LOBSP SAI 0) 0 IC et Re, Ga ane A 20 | 20 10 20 
Theory of electricity. ........ Fan Eee Soe NEE 2S Sa 10 PAR) CBs ed chaina atte eae 
Practical electricity (mechanical and electrical engineer Ales Se os See 10 TOs ssooatses 
CATIRSAE PMCS SUS CIS 7 ok HG ae egce n  ee oen 20 10 10 10 
General industrial chemistry... ..... 20. ecn ccc cle SAA RAGAN oun BN eran aig 10 20 
PUUTRET RAO AIM PEOLOM YS. oie wk co ne auin os dca Secawiscvicencccccccuce 10 10 20 10 
GUM NAY cna Ne a mk a Setine c's Ok ae Scwaue wloee acne Techaceeee 10 10 10 10 
SESE a ee ER EEN WN oe ee te alk’ tay, Spe oe mt 10 | 10 
Practical exercises: 
Drawing (MECHANICA! LNSIMEELS)) ssc. wcke okaewee clsiat od caeeceonr 20 20 40 00 
Prawane (CHSMIStS) sco... ose eereewe ss 20 Za) Mi eeteeretesee 10 
Drawing (electricians) 20 30 20 30 
Free-hand sketching (mechanical and electrical engineers) ..... hee ee Wate e oe 10 10 
UR SCESLR PPE SUIS OUT ESI CCL TCE LS) IS) oye | Fem AE LO eee 
tn es AC PUGLCEN AMA BIN G5 eee as eee cas Wee en een esece | CE aoe a SANSA AAC ee 
Chemical experiments (mechanical engineers).................. lrognnee cis 40 LOST Cee see 
Chemicalexperunents-(electricians) 2. .cs---... 2262 = se2see seen eles areeis 2 Naat Hi es or 
Whemical-experiments (Chemists). 2<6 2c. secesccaestmasee ences sa) snwe dec 40 50 50 
HMicettical measurements (electricians)! <..2 2. <2. sees .ccce worse {oes eee en AC eee ios bere 
Electro-technical practice and work (electricians) ..........0....|....00c[-s--ee05 | 30 30 
THIRD YEAR. 
Oral courses: | 
POAC COMA URGE. Bee or nti. Se on atone en, ae cose weasen dace | 20 a algae sel eeaaon 
CME Mrs ees <n ee ee wet ew enchant «nea dee dss ma ccawanaeen's 10 LO he asjaltenes coe 
Applied resistance 20 LOG reins Ae laseeeee 
Study of machines 10 10 20 10 
Study oimand sndumachine tools). - 2.2 .<j<sncsciese seaside aescas as 10 10 10 10 
MOUS ial CONSITUCTION . cae 6a seas sane cre ee ee acee cote ecwe sees 10 10 Ue es ae 
LECAMUAKG ENC) sc tm ae ope BR a ee See Oc ee oe ene eee} eee 10 10 10 
Practical electricity (mechanical and electrical engineers) .-...-|......-. 10 hI eS eee 
Telegraphy and telephony (mechanical and electrical engi- |.......- |eneeoass 10 10 
neers 
Special industrial chemistry (chemis 20 20 LO Woes tehaates 
Sugar refining and distilling (mechanical engineers and chem- 10 10 LOE Otome 
ists 
Meine. dyeins and dressing (Chemists) 04. -.-.--.<sec. see -s le oo see ae sae cSaon 20 20 
BUREN ee tee eerste ot ele ioeie aiel= vir/=)oalo: = inl ojeiae\ ciate siwie,wisiaiwrerein sic 10 10 10 20 
Practical exercises: : : 
Drawing and designing (mechanical engineers).....-......-.--- 60 60 60 60 
Drawing and designing (electricians) -..-.........--.-.---20----- 30 30 30 30 
DrawinevanGd desisming. (CRemists) - 2. ess ce wecc cen swraecnaanec 20 20 20 20 
Chemical experiments (chemists) ..........-.--------++----- eee 40 40 30 30 
Operations in dyeing (chemists).........--. Se pbbbe eA Udod se 067 cade lnebenral ScrUnens 10 10 
Electro-technical practice and work (electricians)............--- : 30 30 30 30 


The affairs of the school are administered by a council composed of 
the prefect of the Department of the North and 15 associates, one of 
whom is the director of the institution. 

On January 1, 1899, the attendance was as follows: Preparatory 
year, 69; first year, 87; second year, 61; third year, 58; total attend- 
ance, 275. The number of graduates in 1898 was 43. 

The revenues of the school are derived chiefly from tuition fees, 
departmental subsidies, and from State and communal appropriations. 
The total expenditures for the scholastic year 1898-99 were 242,479 
franes ($46,798), of which 90,577 francs ($17,481) were paid as salaries 
to the instructors, etc. Str 

Receipts were 242,786 francs ($46,858). Of receipts the principal 
items were a subsidy of 20,000 franes ($3,860) from the department, 
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tuition fees amounting to 150,750 francs ($29,095), and scholarships 
granted by the State, the department, municipality, etc., to the 
amount of 50,700 franes ($9,785). 


TECHNICAL INSTITUTE, ROUBAIX. 


The founding of this institution was due to the initiative of a Catholic 
priest, the Abbé Vassart, who conceived the idea of establishing a 
sechnien! institute ‘“‘for the rational teaching of all the operations 
connected with the textile industry from the carding and spinning of the 
raw materials to the dressing of the finished product.” In 1895 a 
stock company was formed to carry out this idea. Two classes of 
instruction are given in the school. 

The first or superior trade instruction is aimed to develop men capa- 
ble of directing operations in all the different branches of the textile 
industry, and, through a recently added department of mechanics and 
electricity, to teach a few pupils the art of engineering. This grade 
of the instruction, which is both theoretical and practical, is given 
during the day, mk constituting as it does the principal aim of the 
school, it gives the institution the character of a higher trade school. 
The second class or grade of instruction is intended for mill oper- 
atives and foremen in the textile industries. It is given only at night. 
This part of the instruction was free at first, but there is now an annual 
charge of 5 franes ($0.97) for each course taken. 

To be admitted into the day school, candidates must have reached 
the age of 16, must present testimonials of moral character satisfactory 
to a Catholic directorship, and show by diplomas or examinations that 
they have completed the general French or Latin courses of the gram- 
mar schools, and have sufficient education to enable them to compre- 
hend the instruction given in one of the departments of the institute. 

Students specialize in four departments, in each of which 2 years of 
study are required in order to obtain a diploma. Each day the pupils 
pass 3 hours in class exercises and 3 hours in practical work. They 
must prepare their lessons and exercises outside these hours. The 
scheme of instruction presents a somewhat peculiar arrangement, in 
that a general course common to all the students is given, and con- 
currently with this a specific programme of instruction is used in each 
of the four departments. 

The general course of instruction admits of several subdivisions. 
The first includes a study of the Catholic religion and the principles 
of social and political economy, etc. A second subdivision includes 
courses of instruction relative to the general operation of factories. 
It comprises a consideration of the qualities of the waters used in the 
textile industries and the treatment to be given them in different 
cases, with analyses of waters from different sources; the heating, 
dampening, and ventilation of factories, as required by the nature of 
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the products; the production of steam and the different systems of 
boilers; steam engines and gas motors; general consideration of elec- 
tricity, its use for lighting and for power, together with the means of 
generating it, the instruments for measuring it, and apparatus for 
transforming and applying its energy. A general course in applied 
mechanics forms another subdivision of the general instruction. In 
this branch the student is given an idea of the elements of kinematics, 
supplemented by the elements of general mechanics applied to parts of 
machinery—rods, shafts, gearings and pulleys, connecting rods, cranks, 
eccentrics, gear engagements, ratchet wheels, regulators, governors, 
ete., and elements of strength of materials. A fourth subdivision of 
the general course of instruction comprises commercial and industrial 
accounting and the English and German languages; also industrial and 
art drawing, which is taken by all the pupils independently of the 
special work in drawing taken up in each department. 

For practical work in relation to the general course each special 
department takes its regular turn at operating the equipment pertain- 
ing to the general service of the shops. This general equipment 
comprises a semitubular boiler of 200 horse power, a steam engine of 
40 horse power, a gas engine of 25 horse power, two dynamos having 
a joint capacity of 36 kilowatts, two accumulators, and six motors for 
operating the machinery of the several shops. 

Of the four departments of special instruction, three relate specific- 
ally to the textile industries and are (1) the department of spinning; 
(2) the department of weaving, and (3) the department of dyeing. The 
fourth department relates to mechanics and electricity. The follow- 
ing synopsis, based on the programmes in use in each of these depart- 
ments, shows the scope and character of the technical instruction. 

Spinning department: This embraces the combing and carding of wool, the 
spinning of wool and cotton, and the study of mechanics and mechanical drawing. 
The work of this department is divided into three parts—the chemical, the commer- 
cial, and the mechanical. Each part includes its appropriate technology and its prac- 
tical exercises. The instruction relative to the chemical side of spinning embraces 
the consideration of the various waters used and the different methods of purifying 
them; the oils, their sources and properties, with analyses of mixtures of oils; pot- 
ashes and sodas, their manufacture and uses; soaps; lubricating oils and oils used 
on carded and combed wool; the scouring and washing of wool; the chemical prop- 
erties of the fibers, the removal of burrs, etc. In the laboratory the pupils are 
trained in supplying and analyzing the waters; in the use of disincrustants, oils, and 
potashes; in the mixing of fibers in the yarn, and in making soap used in factories. 

On the commercial side the work of the pupils in the spinning department includes 
the study of textile materials of animal and vegetable origin and those of artifi- 
cial production; studies in relation to the state or condition and the testing of the 
fibers, and to the numbering of yarns produced from the fibers of different materials 
from various countries. The practical exercises consist more especially in the prep- 
aration of fibers for microscopic examination; testing for hygrometric condition and 
freedom from natural oil, ete., and the determination of the strength and degree of 
twisting of a yarn, and of its size and number. 
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The instruction which is given concerning the purely mechanical part of spinning 
relates more particularly to the combing and spinning of wool and to cotton spin- 
ning. The materials and processes used in the operations of sorting, scouring, wash- 
ing, carding, combing, spinning, and doubling of wool are considered, as well as are 
the principles and calculations relative to drawing and twisting and to the installa- 
tion of the various kinds of spinning frames. Analogous operations in reference to 
cotton spinning are fully considered. A very complete equipment is provided for 
the practical exercises in connection with this part of the spinning department. In 
this department there is more need than in any other that the student shall be famil- 
jar with mechanical drawing. For that reason its programme of studies includes a 
review of those elements of geometry necessary to a comprehension of the plans, 
cuts, and diagrams of machines, and many exercises in drafting machinery and in 
drawing to a scale parts of machinery that may call for reproduction in the foundry 
or woodworking shops. These practical exercises in drawing relate particularly to 
certain machines or machine parts used in this branch of the industry. 

Weaving department: Weaving is studied from the threefold aspect of style, of art 
in weaving, and the purely industrial or commercial point of view. 

Relative to the first of these divisions, a general consideration is given to style in 
decorative composition, to the distinctive characteristics and the most notable works 
connected with each style, and to decorative composition as related to the genius of 
different peoples at various epochs. Styles from the period of antiquity to modern 
times are studied. The ancient styles considered are the Egyptian, Assyrian, Greek, 
Etruscan, Graeco-Roman, Chinese, Japanese, Arabic, Indian, Moorish, and Persian. 
Those which are chosen to represent the middle ages are the Byzantine, Roman, and 
Gothic. For the Renaissance period, the styles from the time of Francis I to that of 
Louis XIII are studied; and for the more modern times, the styles from Louis XIV 
to the Empire are taken as examples. The practical work in relation to styles con- 
sists of exercises in decorative composition; copying at sight of a model designed by 
the professor as typical of a style; invention and execution of a theme in decorative 
composition under imposed conditions of style, destination, and dimensions; the 
identification and description of a style from plates; of the tints in the composition, 
and of the conditions a design must fulfill in order that it may be executed in 
weaying. 

The technological part of the course in artistic weaving comprises a study of the 
classification of fabrics and the different kinds of looms. The studies in connec- 
tion with hand weaving relate to the making of double cloths, double-faced cloths, 
twilled stuffs, fancy fabrics, quilted goods for garments and furniture, piqués, ete. 
In connection with Jacquard weaving, the students are instructed in making and 
preparing pattern cards, in producing figured goods and the textures which are 
made by the use of the drop-box device. A consideration of the different styles of 
Lyonese beaming, of velvets, gauzes, and tapestries (Gobelin, Beauvais, Aubusson, 
etc.) complete the technological part of this course. The practical work in the 
course in artistic weaving includes graduated practical exercises in analysis of the 
different kinds of fabrics—plain, fancy, figured, and artistic; exercises in making 
ards after decorative compositions, or after designs obtained by analyzing fabrics, 
followed by the setting of the loom and the execution of the design. The study of 
styles and of art weaving is said to constitute a complete preparation for the artisans’ 
examination for the 2 years’ exemption from military service provided for by law. 

From the commercial or industrial point of view the work in the weaving depart- 
ment comprises the study of the raw materials (wool, cotton, silk, flax, hemp, jute, and 
ramie), of their application in the manufacture of fabrics, and the operations neces- 
sary in such manutiacture (twisting, reeling, warping, sizing, tieing, and weaving). 
Greater attention is given, however, to the details of the construction and the man- 
agement of the different machines employed. A thorough study is given of all kinds 
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of looms; of analyses of their motions; of the speed of power looms; of calculation 
of the output of looms, and of the diagrammatic representation of the action of looms. 
This course is completed by a consideration of the relations of the manufacturer with 
the dealers in the raw or spun material, with the combers, spinners, twisters, and 
dyers of yarns and fabrics, and by some lessons in the proper care to be given yarns, 
fabrics, etc. The practical work done in connection with this part of the study of 
weaving consists in exercises in the analysis of fabrics; the production of patterns, 
including the making of cards, the setting of the loom, the arrangement of the colors, 
and the weaving of the pattern; and calculations of net cost of weaving. 

Department of dyeing: The instruction in this department is divided into three 
courses, relating respectively to dyeing, to printing, and to the manufacture of dye- 
stuffs. The course in dyeing is in turn divided into several parts. It includes the 
study of bleaching, of dyeing (as used in the restricted sense), and of finishing. 
Relative to bleaching a preliminary consideration is given to waters, soaps, alkalies, 
acids, chlorine, vegetable and animal fibers, and to the effects of the application of 
different quantities of these substances. Then follows a study of classic and of all 
the modern processes of bleaching—by ozone, by oxygenated water, chlorozone, 
barium dioxide, permanganate of potassium, and electricity. 

The study of dyeing (as the term is used in the restricted sense) includes the his- 
tory and description of the processes and materials used; thorough study of mordant- 
ing and of the mordants and of dyestuffs of every kind and their application to the 
various fibers. 

The study given to finishing includes a consideration of the materials employed 
for that purpose; of their nature and of the part they play, from a chemical and 
mechanical point of view; of the tools used, and of the rules of practice to be fol- 
lowed for the different methods of treatment. Special questions considered in this 
course relate to certain special processes of dyeing simple or mixed goods, either in 
the raw state or in various stages of manufacture; the effects of dyeing on the firm- 
ness of materials, and accidents in the processes. 

The course in printing, after treating generally of the subject of dyeing and of the 
thickening and coloring materials, takes up the processes of printing on spun yarns 
(clouding), on combed material, and all processes of printing on the woven fabrics. 
It treats of the permanency of colors when exposed to physical or chemical agents, 
and of the wearing quality of the fibers before and after printing. It includes also 
special lessons in designing and styles for engraving on printing plates and cylinders, 
as well as in the harmony of colors and taste in decorative composition. 

The course in the manufacture of dyestuffs includes lessons relating to the organic 
chemistry of the fundamental groups of dyes, and to the production, classification, 
and immediate and elementary analysis of artificial dyes; the study of the prepara- 
tion of raw materials arising from the distillation of organic matters (coal and coal 
tar); the study of the manufacture of dyes (extracts of the derivatives of benzine, 
phenic acid, naphthalene,anthracene, the azoic derivatives, and of certain colorants not 
derived from coal); the synthesis of the natural colorants; the study of the raaterials 
used in the various operations; experiments in deyising new processes for making 
artificial dyes, and analytical methods for investigating the nature and the compara- 
tive value of colorants, and for identifying the dyes used on agiven pattern. Practical 
work in this section includes many exercises in dyeing different materials in all the 
shades, simple or composite; reproductions of scales of colors; the preparation of 
fabrics for dyeing, and investigations into and analyses of fibers, colorants, etc., 
employed. All the manipulations involved in printing on yarns, on combed mate- 
rial, and on woven fabrics are performed according to the various methods and 
styles in use. Students pass over the various operations involved in the distillation 
of tar for the benzines, naphthalene, phenol, anthracene, ete. They also manufacture 
chemical products that are used as sources of primary dye materials (anilines, uaph- 
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thols, etc.), make artificial colorants, and make a practical study of the properties 
and comparative values of the industrial colorants. 

The school is well supplied with apparatus for carrying on all the operations of 
dyeing and finishing. j 

Department of mechanics and electricity: This department was established more 
recently than the others for the purpose of allowing certain pupils to specialize in 
the theory and practice of engineering. The theoretical courses in this department 
are as follows: Fundamental principles of mechanics in its several branches (kine- 
matics, hydraulics, dynamics, applied mechanics, aud strength of materials); com- 
prehensive study of steam engines of all systems, and in particular of expansion gears 
and their applications. In electricity the studies relate to currents, meters, and 
sources of electrical energy (piles, dynamos and accumulators), continuous currents, 
polyphase currents and transformers, electric lighting, power transmission, and 
electrolysis. For practical work this department has the use of a special shop 
equipped with vises, lathes, a filing machine, planisher, drill, corrugator, forge and 
its accessories, and a complete equipment for the construction of electrical apparatus. 

A complemental department, in which the instruction relates more 
particularly to the commercial side of the industry, has recently been 
added to the school. The instruction comprises special courses in 
accounting, the study of commercial operations, and of the centers of 
production and commerce in France and throughout the world, the 
English, Spanish, and German languages, etc. 

Diplomas are awarded to those who satisfy all requirements. They 
are based upon written compositions made during the course and upon 
the result of the annual examinations. These latter cover the work of 
the particular department to which the student belongs and the work 
of the general course which is common to all students. 

Tuition in the day school is 600 francs ($116) a year. A reduction 
is made to inhabitants of Roubaix. The attendance in 1899 was 60. A 
boarding department has lately been added for the benefit of students 
from a distance. The price of board is placed at 1,000 frances ($193) 
a year, exclusive of tuition. 

The evening courses were organized at the beginning of the school’s 
history. They are intended for those workmen and foremen who 
desire supplemental technical instruction. To be admitted to these 
courses the applicant must be not less than 16 years of age and have a 
sufficient degree of primary education to enable him to follow them 
with profit and take the necessary notes. The courses extend from 
October 1 to the end of May. ‘The instruction is given in four depart- 
ments, as in the day school, and covers a period of two years. 

The pupils in each department are required to write three compo- 
sitions the first year. Those students whose work has been satisfac- 
tory receive an honorable mention, which entitles them to pass into 
the second year. In the second year the compositions are followed 
by an oral examination at the end of the year. Those who are suc- 
cessful receive a ‘‘ certificate of aptitude.” ; 

_ The evening courses were free in the beginning, but there is now 
an annual charge of 5 franes ($0.97) for cach course. This charge has 
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the effect of keeping away the idle. In 1899 there were about 200 
enrolled in the different evening courses. 

Except for private donations of machinery, ete., the stock company 
has relied upon its own resources for the maintenance of the school. 
No subsidy has been received either from the State or the city. 

The institute has frequently been asked to judge of the merits, or 
to make trials, of new apparatus, to the profit of the students and of 
the local industries. 


v 


SCHOOLS FOR DECORATIVE AND INDUSTRIAL ART. 


A few schools belonging to this class are described in the following 
pages. It was somewhat difficult to select representative schools for 
reasons partly explained in the introduction. 


MUNICIPAL ACADEMIC SCHOOL, DOUAI. 


This institution began its existence January 1, 1770. It was first 
designated the free school of drawing. In 1808 were added courses 
in modeling, architecture, penmanship, and botany and anatomy. The 
courses as they now exist were established in 1881. 

The instruction is given in the evening, and is both artistic and 
industrial in character. The artistic instruction comprises courses in 
architecture; figural, plant, and flower drawing; painting, modeling, 
ornamental drawing, elementary drawing, history of art, and anatomy. 
The industrial instruction comprises courses in machine drawing, 
stone and wood carving, decorative compositions for painting and 
sculpturing, wood and iron working, penmanship, and bookkeeping. 

The period of instruction is not limited, the pupils remaining at 
the school until they are fitted to take a position. The following 
table shows the programme of instruction, the number of hours per 
week devoted to each course, and the attendance in each on January 1, 


LB99: 


COURSE OF INSTRUCTION AND ATTENDANCE IN THE MUNICIPAL ACADEMIC SCHOOL, 
DOUAI, JANUARY 1, 1899. 


caiects Hours per} Attend- 
euec. week, anee. 
Artistic instruction: ‘ 
Arehitechure., BUAGINE, PELSPSCUV Cs m os ce windinsiisnlomaiedacccsencsssnetnene 13 47 
Figural and flower drawing DMG ATIShLe MAUS. jer ee sac - encase osnieme se 192 44 
Ornamental drawing, anatomy, and modeling......... SE Peer eric 133| 58 
TEER TO ay Oe 8S ne 9 SS Ore eed eee eee ae 2 7 
SRilermem tevtay, GRA WAIN ts ccs, Se loriacewniela alee ate arise o(cimiw eialnielarweleiot «rie wwe ss newest 6 31 
Industrial instruction: ; 7 
Machine drawing and applied mechanics...............----.------+++---++ 4 27 
Joinery and carpentry....--.----- BB Se odiciac tases See ISDE eae 4 a 
Decorative composition (sculpturing).......-..--.---------+--+++-+++++++-- 6 . 
Decorative composition (painting).......---.-.-----------------+---++++-- 15 | z 
Sciences, physics,and chemistry ...-....--.-..--------+------+++---- 225+ Fl a 
Wood and stone carving.....--..-----+ +--+ --22 ee eee eee eee ete eee eee 63 i 
Technical trade instruction .-.-.-..-. page gone da Ss tone BESS bonus Ds en Ree gue eS “#3 a 
Fitting, locksmithing, metal turning.......--..----.-------++--+-+-+-++-+--- a ce 
Carpentry, joinery, wood turning...-..-.---- Bepeeeer jaime stom \nia= == oo -i= On 45 
Bookkeeping (2 hours for boys, 1 hour for girls).........----------------- a 
JRE NN TO conc et - ce boc ons dou a qUOOUC ERR EE HSS bCC oe ECeen ese Se ee eae eee 6 
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The programme of instruction in each course is elaborated by the 
instructor of that course and the commission charged with the general 
supervision of the school. 

The number of pupils graduating each year varies from 50 to 70. 
The graduates obtain positions as decorative painters, sculptors, orna- 
menters, industrial draftsmen, pattern makers, molders, machine 
fitters, artistic iron workers, metal turners, joiners, carpenters, stone 
carvers, blacksmiths, masons, foremen of workshops, employees of 
commercial houses, banks, ete. 

The teaching personnel consists of 14 instructors. 

The expense of maintenance during the school year 1898-99 
amounted to 28,680 francs ($5,535). This expenditure was met by 
the State subsidy of 9,000 franes ($1,737), and the balance was paid 
directly by the city. 


BERNARD-PALISSY SCHOOL OF INDUSTRIAL ART, PARIS. 


In 1882 the municipal council of Paris decided to convert a private 
drawing school that had been receiving a subsidy from the city into 
a public school of industrial art. It was named after a celebrated 
French clay potter of the sixteenth century. Its aim is to turn out 
skilled artisans for certain art industries—ceramics, wood carving, 
marble and other stone carving, cloth-pattern designing, and decora- 
tive painting. 

To secure admission, pupils must take an entrance examination, they 
must be at least 13 years of age, of French nationality, and residents 
of Paris or of the Department of the Seine. 

The courses are given in the morning and in the afternoon. There 
are also evening sessions. Tuition is free. The course of study, 
including a preparatory year, covers four years. During the pre- 
paratory year the pupils’ aptitudes are discovered, and beginning with 
the next—that is, the first year of the regular curriculum—their work 
is specialized. There are separate departments for decorative painters, 
cloth-pattern designers, carvers, and ceramic artists. The arrange- 
ment of the programme is as follows: 


Preparatory year: Modeling from plaster casts and from plants; linear drawing; 
drawing plants and flowers from plaster casts; ornament drawing. 

Hirst, second, and third years (the curriculum proper): Department of decora- 
tive painting—perspective; theory and applications; history of art and analysis of 
styles; composition; drawing from large plaster casts; figures and ornaments; study 
of anatomy; modeling; designing; shopwork. Department of cloth-pattern design- 
ing—drawing; history of art; composition; shopwork. Department of carving— 
perspective; history of art and composition; drawing; study of anatomy; modeling; 
shopwork. Department of ceramics—perspective; history of art; composition; 
drawing; study of anatomy; modeling; shopwork. 


The total number of students enrolled on January 1, 1899, was 120, 
of which number 45 were in the preparatory year. The 75 students 
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in the trade years proper were distributed among the departments and 
years as follows: 


STUDENTS IN EACH DEPARTMENT OF THE BERNARD-PALISSY SCHOOL OF INDUSTRIAL 
ART, PARIS, JANUARY 1, 1899. 


HY ats First Second Third 7 
epartments | year. year, year. Total 
Pa ONeUEL MONDO LINE san game Cee es Me chee ca hacks te csane nes caus 9 5 5 19 
Cloth-pattern designing .................. Ry eon coer 10 | 9 4 23 
SPE eer Bee Oe PES cin owen cece vd anion tule Wf 5 4 16 
SIG She UE Soa ete ee oe | 10 | + 6} if 17 
LEE atch a Ss dR Re | 86] 25 | 4 75 


At this school, as in other municipal schools of Paris, the city has 
adopted the plan of according aid to certain pupils. The amount of 
such gratuities depends upon the merit of the pupil and the cireum- 
stances of his family. 

As showing the value of the instruction here received, it is stated 
that of the 2+ pupils who left the school in 1899, 19 found immediate 
employmentat good wages in industrial establishments. Included in this 
number were 7 decorators, 4 cloth-pattern designers, 7 sculptors, and 
1 ceramic artist. Some of the graduates received a wage of 14 francs 
(29 cents} an hour. None received less than 40 centimes (8 cents) per 
hour. Much the larger proportion of pupils enter the trades for 
which they are trained in the school. 

In 1899 the Society for the Encouragement of Art and Industry 
organized a competition among graduates of various schools. Prizes 
amounting to 2,400 franes ($463) were distributed, of which sum two 
prizes of 500 franes ($96.50) each and two of 50 francs ($9.65) each 
were awarded to graduates of this school. 

The total expenditures of the school for the year ending in 1899 

vere 75,919 francs ($14,652). Of this amount 58,505 francs ($11,291) 
represents the amount paid in salaries. The total appropriation of 
the city was 74,575 franes ($14,393). Departmental and communal 
appropriations amounted to 1,344 franes ($259). 


DISTRICT SCHOOL OF INDUSTRIAL ARTS, SAINT-ETIENNE. 


The origin of this school dates from the year 1766, when a course 
in drawing and carving was established by Jean Olagnier, a talented 
sculptor of Saint-Etienne. This undertaking developed in 1804 into 
a municipal drawing school, which in 1886 was transformed into the 
school as it exists to-day. This transformation was brought about 
by an arrangement made with the minister of public instruction, by 
which the school was made a district school of industrial arts and 
placed under his supervision, thereby receiving an annual subsidy 
from the central Government. It properly belongs, however, to the 
municipality of Saint-Etienne and the greater part of its revenues are 
derived from that source. 
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Two courses of instruction are offered—one given in the evening 
and the other during the day. The evening course is general in its 
character, the instruction relating to the general principles of draw- 
ing, anatomy, geometry, and to the history of art, though some 
instruction is also given in both the theory and practice of weaving 
and card making. The day courses are intended for young men who 
intend to enter the trades of decorators, designers, or card makers for 
the ribbon industry, carvers in building and furniture work, engray- 
ers, chasers, etc., and to prepare pupils for the art schools of Paris or 
for positions as teachers of drawing. 

The programmes of instruction for the two divisions, evening and 
day, are as follows: 

EVENING DIVISION. 


Elementary geometry: Plane geometry and dependent constructions; solid geom- 
try, measurement of surfaces and volumes. 

Descriptive geometry and linear perspective: Demonstrations, diagrams, perspect- 
ive of simple objects. 

Mechanics: Theoretical study of forees and of elements of machinery, and dray~ 
ings in outline. 

Geometrical drawing: Geometrical constructions, outline drawings, sketches, side 
elevations, principles of wash drawing applied to mechanics, to joinery, to carpentry, 
and to stonecutting. Pupils pursuing this study must take in addition one of the 
above-mentioned subjects. 

Higher course in weaving: Study of looms and of ribbon weaving in all its aspects, 
as a whole and in detail. 

Course in card making: Study of patterns and of their preparation. 

Elementary weaving course: Preparatory work for the two preceding courses. 


DAY DIVISION. 


Elementary drawing course (first year): Study of geometrical figures and the orna- 
mental combinations derived from them, perspective drawing from observation of 
the geometrical solids, simple objects and ornamental plaster casts. 

Elementary drawing course (secoud year): Study of architectural fragments, foli- 
age forms, flowers, fruits, and ornaments, from plaster casts. 

Intermediate drawing course (first year): Study of ornaments in groups and of the 
human head, posturing of the body and of the extremities. 

Intermediate drawing course (second year): Continuation of the preceding studies, 
posturing of academic figures. 

Higher drawing course: Study of the antique and of the living model, sketching 
of postures, attitudes, and gestures; ornaments and animals; reductions (the last two 
subjects being intended chiefly for engravers). 

Preparatory course in flower drawing: Elementary study of flowers and plants in 
charcoal, crayon, and india ink. 

Course in flower drawing and decorative composition: Study of groups of flowers 
and plants, of foliage and fruits, in aquarelle, gouache, and oil; study of decorative 
elements; general composition—decorative panels, subjects in furniture ornamenting, 
architecture, etc.; particular composition—ornamentation of sporting and of fire- 
arms, special decoration on ribbons and cloths; birds and insects (natural and 
conventionalized ). 

Course in modeling and sculpture (two divisions—a morning course from 9 to 12 
o’clock for pupils taking the evening drawing course, and an evening course from 8 
to 10 o’clock for specialists): Study of ornaments, flowers, plants, figures—from the 
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elementary to the academic forms; decorative compositions, such as friezes, capitals, 
consoles, panels, door tops, ete. 

Course in architectural drawing: Study of moldings and frames, plans, sections, 
and elevations; geometrical elevations and diagrams. 

Course in engraving, chasing, inlaying, and repoussé work: In this course the 
chief aim is to inculcate the traditional methods of the artists who have rendered 
famous the Saint-Etienne industry of firearms decoration, and to teach the processes 
and the use of the various tools by having the pupils practice engraving with use of the 
hammer, the scauper, etching with acids, chasing, flat and relief inlaid work chased 
and engraved. The subjects studied are: Ornaments, letters, figure monograms, 
emblems, heraldic figures, and the blazonry decorations most generally used, subjects 
of the chase, and the human figure. The studies are first engraved on flat sheets of 
steel, then on pieces haying the proper contour, such as hammers, trigger guards, 
locks, levers, barrels, ete. 

Course in anatomy: Study of osteology and myology, of proportions, of the model, 
of expressions and movements; comparative anatomy; drawing in black and in 
colored crayon. 

Course in the history of art: This course covers two years, comprising in the first 
year a study of the monuments, sculpture, paintings, and decorative arts of Egypt, 
Assyria, Greece, and Rome, and of the Byzantine, Arabic, and Russian arts; and in 
the second year study of the Romanesque and Gothic styles, of the Renaissance in 
Italy and France, and of the period irom Louis XIII to the present. 


The hours per week occupied by the several courses are as follows: 


HMOmperciiit CCEDrAune COMIPOSILION Je... sli ci. ja cece pales newer cecinee ene eees 15 
ICO che SEEING SONG pee Sion mek og Age es, A ae ee een Ae En ees Mears tee - 28 
Bmoravins chasing ola and repousse WOM. 2... 22s sce ce ass eeins oceans 15 
LES SET COLD NGS SS Gag ES BG, 2a a an ay en ee Ne en = ety RP te 43 
BG Sena ENC Iii ie Mee re oe Se sere a oa acca Sais dae Na oes ates ee 3 
IN RQICL NG TANTO) 25 5: SR ee ae a rn ea hg ee ee PE Pa ee 6 
ERD TERE LEE Gee hae SF = 2 ee Oe ee a ee Se ee ee eis Se eas aren 12 
BAG SUCRE CTH IN CAEN Sse oy aS tapepisowinia aie etic ac lareememie ce hte cee bei see 6 
CSIRG Late EEO NNT SGs oe gk ae ie Aen ee en eee a Peay eae 6 
TEES ET TSN te Be a Se ae 8 


AJl instruction in the school is free. The school year extenas from 
October 10 to July 14. There is no boarding department, only day 
pupils being received. Pupils must be not less than 12 years of age, 
and must be provided with the certificate of primary education. An 
entrance examination must also be taken. 

The number of pupils in attendance on January 1, 1899, was 402, of 
whom 199 were taking more than one course, making the total attend- 
ance on all the courses 601. The distribution of this attendance, 
shown for the two sections separately, is as follows: 


Evening division: 


Blissanaa ueeyy GEces wa0 Ak ee eo on a ee ae TE ey Ae ee 45 
DEO ORIIS ROCIO RO. 6 5o 2 on ee ee oe OE eee eee 17 
MIOCIBIINGS < aacedeec Bot Sed ccic css AOE Soe Se ie Ae 14 
Gonna CURA MINE = ee ese ce 5 Gre a een ee 70 
TE Les ovese yee NaI OE COWIE 5 Sac tac Bac ene SNe cee ee eee ea 31 
Osyrel aiplletag@. -o soks SASS Gat Se eae ae Rt 13 
ESTING Mba RymeVyiea VAL Oa COUN SC See eeee lee \eisis/ainve co = = <2 oi one nein ieee an 51 

FUGA so) oo ommeeinee cee Sona boc enC eae aoe Nac seaan nee ees ial 
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Day division: 


Willena’enitalmys clita ys tr on (LIS tay C2 aaa ee ee oe 60 
Milementanys aravwin os (SeCondsyean))e ses see eis = ey eee ee 44 
Timibermete al iieatex lira yy tira oom (ES byes) eee = a ra 36 
lntenmediatewdrawianes (Second years): oes ats rae ee ere ee 22 
(liter enrol wan oman es <yabne See oe ee Sa eyes ne es Ns Oe ee eo ee ne 20. 
Drawinenoreparaony<tordecorati Omi aaa ese ea) aia ere eyes eee ee 20) 
Blowmersnand Gecorative COMPpPOsitlOn .¢.5 2-54. aera ine ere eee 12 
VO oleliintoramassc ull bares ayer. cre ej caspase tee ae ra 24 
COSMO enue Mele dhe eee tee ee oer Meee Een ea oe hers oK Meee cscos ss 12 
[Biaerra aban, CRIA MUN, TINIE BING. ne non San conconcesn ope Tose Sones s3=sSsSec" 22 
RGMENOOOWY, oa oA SRC OA emer canes Sco oe ae De eeeaRecoseeGGecense: Hf 
HET Sho raya Ole aN besten Gots as Sere, Wels achalasia eaten cree = Leeper ee 44 

ROUA LES wine Sa Washes Dae ease Site e dlge aio Ss Soke Stee eee ee eee 360 


At least one-half of the pupils of this school are employed in the 
gun shops or ribbon factories of Saint-Etienne, or with sculptors and 
architects of the city. 

The receipts and expenditures for the school year ending in 1899 
are as follows: 


Receipts: 
Subsidies: iron the States: ess see oe eee Be eae eee ee $1, 544. GO 
SUUOSUGNVES iON (HIKE COOL NANTES oo oe Sa Ges oosacesoseoceease 386. 00 
Subsidies trom\ the city ofSaint-Htrennessse see sams see eee seen 5, 404. 00 
Subsiduvesstrommthe chamber ole connmence mass ee ae eee 386. 00 
Motalerecel ptsicees Mes eee Se ae a epee eee oer Ue ree eee ere 7, 720. 00 
Expenditures: 
RETSOMMG I ope ere cele a Sore Sora sn aie ieee eee eee 6, 880. 45 
OMGCIORPEMSESE Sele gone. nspe.onjonio cca e ae oe eee oe Eee eee 77, 20 
Course OXPensSGs eo: Coatee ade. s ba ec ee ee 173. 70 
Consenvatonyean OWLS aac aon saree eee ee 77. 20 
IRM ou bb echt TONG Gincy Oye LU dso Rete Ie eg Ee Rs a 154. 40 
ibrampand pnicesaueneee ce oa econ. Se Su ee eee eee 260. 55 
ATIVAN OTM Cptete tes Focter ek ears a Sk een oh onl oye e 57. 90 
Collectiontomplasens trace. — sume cs aetna tare sie ah. 38. 60 
EO Gal Ses POIMCIEUOS trae em, Ae yee le ete ae ee ee Oe 7, 720. 00 


Besides its general subsidy to the school, as stated above, the city 
has established two scholarships, one for a designer and the other for 
anengraver. It also grants scholarships to pupils of the school going 
to Paris or Lyon to take the courses of the school of decorative arts. 


PRACTICAL SCHOOLS OF COMMERCE AND INDUSTRY. 


Several representative institutions belonging to this class are 
described in the following pages. A full description of these institu- 
tions, taken collectively, has been presented in the introductory pages 
of this chapter. 


TRADE AND TECHNICAL EDUCATION—FRANORE. 761 


PRACTICAL SCHOCL OF INDUSTRY, HAVRE. 


Among the practical schools of commerce and industry that at 
Mavre takes first rank and is often considered as a model for institu- 
tions of its class. This school owes its origin to an appropriation of 
4,300 francs ($830), made by the municipal council in 1859, for the 
purchase of tools with which to give manual instruction in locksmith- 
ing and carpentering to the pupils of the advanced primary school of 
the city. Two foremen—a locksmith and a joiner—were employed to 
take charge of the instruction. This manual training department 
began operations in October of the following year, 1860. A scheme 
of instruction was prepared which provided for a three years’ course 
of two hours shopwork per day the first year, three hours the second, 
and four hours the third year. 

This instruction was at first but in the nature of complementary 
manual training. After several years of experimenting it was decided 
to convert the manual-training department into an actual trade or 
apprenticeship school. This was done on January 1, 1868, the new 
school being installed in a separate building. At first only a modest 
beginning was made. A director who had charge of the theoretical 
instruction and two foremen charged with the practical workshop 
instruction were appointed. The school opened with 46 students. 
This number continued steadily to increase, from 74 in 1869 to 153 
in 1878. The school had at the latter date reached the limit of its 
capacity and it had become necessary to turn away applicants for 
admission. 

In the meantime it had received considerable elaboration as regards 
the variety of subjects taught. To the original branches of locksmith- 
ing and joinery there had been added courses in drawing, mechanics. 
blacksmithing, machine fitting, etc. New equipments had been 
obtained and the number of teachers augmented. The expenditures 
of the city for the school, which had been 9,270 francs ($1,789) in 1869, 
rose to 17,480 francs ($3,374) in 1879. The central Government had 
also contributed liberally to its support. 

The great want of the school was now adequate housing accommoda- 
tions, hence in 1879 a new building was constructed especially for the 
school. The school in its new quarters was now adequately equipped. 
Over 217,000 francs ($41,881) had been spent on the building, besides 
30,000 francs ($5,790) in addition for the purchase of new machines 
and tools. 

Three additional workshops were constructed. One of these was 
for copper, tin, and zinc smithing, and small sheet iron working, 
another for molding and brass founding, and a third for blacksmith- 
ing. In 1887 an institution called the school for marine machinists’ 
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apprentices (Pécole @apprentis mécaniciens de la marine), capable of 
accommodating 50 pupils, was annexed to the trade school. 

From 1888 to 1892 this school was classed as a manual apprentice- 
ship school, subject to the law of December 11, 1880, and the regula- 
tion of March 17, 1888. Since 1892 it has been classified as a practical 
school of industry, as provided by the law of January 26, 1892, and 
the decree of February 22, 1893. 

The school at the present time is housed in a group of four contigu- 
ous buildings. One of these is used for the dwelling of the director. 
The second, or main building, is a structure 33 feet by 197 feet. On 
the ground floor are located the shops for machine fitting, for turning, 
and for locksmithing or fine metal working. The machine-fitting shop 
occupies about half the space. This shop has 84 vises. The lathes are 
placed lengthwise along the walls. The locksmithing shop, like that 
for machine fitting, occupies nearly half of the central part of the 
ground floor. It has 44 vises. The shops also contain drilling 
machines, small planing machines, etc. The three shops can accom- 
modate 125 pupils. On the second floor are two carpenter shops, each 
in charge of a foreman. Each shop has 36 benches with full sets of 
tools, a lathe, a grindstone, a circular saw (each operated by a motor), 
two cutting saws, a foot lathe, etc. These two shops can accommodate 
80 pupils. The third floor is used for class and study rooms. Here 
are a library and reading room, two drawing and four class rooms. 

A third building is used asa blacksmith shop. It contains 16 forges 
arranged in pairs, each pair having a chimney in common, and each 
forge haying an anvil and a complete set of blacksmith’s tools. Three 
vises complete the furnishings. Thirty-two pupils can be admitted to 
this shop. Adjoining the blacksmith shop is a shop for copper, tin, 
zinc, and sheet-iron working, around the sides of which are benches 
of masonry provided with 21 vises. Two double forges are so placed 
that they can be reached from all sides, and are used for soldering and 
for heating the sheet metal. Two ventilators furnish the necessary 
draft for the forges and for the foundry. Thisshop has accommodations 
for 80 pupils. The building also contains a foundry provided with a 
cupola smelting furnace of 1,000 kilograms (2,205 pounds) capacity, two 
crucible furnaces for copper and brass founding, benches along the 
wall for molding, two cranes, and two vises used in filing the castings. 
The shop also has a drying stove mounted on wheels and moved on 
rails, and a traveling crane of 4,000 kilograms (8,819 pounds) capacity 
for carrying moldings and other heavy articles from one part of the 
shop toanother. This shop can accommodate 80 pupils. A storehouse 
near the foundry is used for storing coke, sand, patterns, ete. It also 
contains a sand mill operated by a motor. 

A building constructed in 1887 is used for marine machinists’ appren- 
tices. The first floor is used for storage purposes. The second floor 
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contains a chemical laboratory, an amphitheater for lectures, ete., a 
library, and a museum containing a collection of the best specimens of 
the pupils’ work. The third floor has a mechanical laboratory fur- 
nished with 15 desks, and containing a gas motor of 4 horse power 
for working a dynamo which lights the three rooms on this floor; a 
steam engine of 20 horse power; a cylindrical marine boiler, and other 
detached parts of machinery. All these articles are used for demon- 
strations by the instructors in the course of the lessons. Two class 
rooms, accommodating 15 to 20 pupils, are also on this floor. The 
fourth floor contains a drawing room for 50 pupils, used by the machin- 
ists’ apprentices and by the third-year pupils of the practical industrial 
school. Since the schoo] has been located on its present site it has 
never ceased to increase and to improve its instruction materials, tools, 
machinery, ete. 

_The expenses incurred by these improvements were borne out of the 
city budget. The State, however, has also done its part. During 
the period 1880-1900 the Government granted 50,000 francs (89,650) 
in subsidies to the school. The usual amount given annually has been 
2,000 franes ($386), but in 1887 it was 4,000 franes ($772); in 1891, 
6,000 francs ($1,158), and in 1893, 4,000 franes ($772). 

The budget of the practical school for 1900 is as follows: Expendi- 
tures borne by the municipal budget, 41,320 franes ($7,975); annual 
State subsidy, 2,000 franes ($386); department subsidy, 200 frances 
($38.60); receipts from the products of the pupils, 10,605 franes 
($2,047); total, 54,125 franes ($10,446.60). This amount does not 
include the salaries of the teaching personnel, which are paid by the 
ministry of commerce and industry. For the past year they amounted 
to 19,000 frances ($3,667). The running expenses of the school for 
machinists’ apprentices amount to 11,000 franes ($2,123). They are 
borne as follows: State subsidy (ministry of commerce and industry), 
5,000 frances ($965); subsidy of the Havre Chamber of Commerce, 
4,000 francs (772); subsidy of the department, 2,000 francs ($386). 
The city of Havre bears the expense of maintaining the buildings, 
providing the tools, fuel, lighting, ete. 

The director has the entire management of the school, under the 
supervision of the departmental inspector, the improvement council 
(conseil de perfectionnement), and the mayor’s deputy, who represents 
the municipal administration in matters concerning public education. 
The teaching personnel comprises 3 teachers and 3 assistants for the 
classes; 8 foremen, who are under the orders of a superintendent, for 
the workshops. Each summer a physician of the town gives ten 
lessons on hygiene to the pupils of the third year. 

The schedule of hours differs somewhat from that of the model 
programme shown on page 723. In the first place, the time of attend- 


‘ance is shorter, namely, 46 hours per week for the first year instead of 
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554 hours; 46 hours per week for the second year instead of 58% 
hours; 52 hours per week for the third year instead of 60 hours. It is 
impossible at the Havre school, which is not a boarding school, to 
maintain the time schedule prescribed in the model programme. Most 
of the pupils live some distance away, often several kilometers, and 
ean not, therefore, be at the school at 7 a. m., especially during the 
winter. The classes are dismissed at 6 p. m., except the third-year 
pupils, who remain until 7p. m. The hours of work per week at the 
shops are as follows: First and second years, 24 hours; third year, 28 
hours. 

In ironwork pupils are specialized either as fitters or as turners. In 
the third year the turners do some work in chiseling and filing. 
Blacksmiths are also specialized. The fitters, locksmiths, and metal 
turners each have three months’ practice at forge work. In the wood- 
working shop the joiners all have a turn at lathe work and at the fret- 
working machine. The school does not train specialists in wood 
turning or fret working. 

Instruction in natural history has been dispensed with, but not in 
hygiene. It has also been deemed advisable to substitute in place 
of industrial economy an entirely different branch under the name of 
technology. This consists of the description of machinery, practical 
processes employed in industry for the execution of all sortsof work 
relating to the trades of blacksmiths, fitters, turners, joiners, cabinet- 
makers, locksmiths, and structural-iron workers. For molders, it 
includes the composition of metals to be fused, the preparation of the 
smelting furnace, the crucibles, the sand, etc. Instruction is also 
given regarding the proper conduct of foremen toward the workers 
placed under them, the reciprocal duties of employers and employees, 
the orderly arrangement of well-conducted shops, ete. 

Special instruction in electricity is given one hour per week for 
third-year pupils of the superior course. It is optional with pupils 
of the elementary course. 

The following table shows the average number of pupils each year 
since 1890, in each trade: 


AVERAGE ATTENDANCE AT PRACTICAL SCHOOL OF INDUSTRY, HAVRE, 1890 TO 19900. 


Trades. 1890. | 1891. | 1892. | 1893. | 1894. | 1895. | 1896. | 1897. | 1898. | 1899. | 1900, 
ECCT ane cistaiaie mmeetonisa 60 69) | 63 | 72 73 70 66 | 67 76 75 
TOcksmiths. so ac sce cs | 27 43 38 8s 43 4] 35 30 44 40 iB 
Turners | 13 11 | al 12 16 17 16 18 20 22 19 
Carpenters . 54 66 57 58 62 74 60 67 5d 61 49 
Blacksmiths 8 5 | 8 9 9 10 10 11 11 10 i 
Boiler makers -....... | 19 17 18 14 20 | 28 25 26 33 385 728) 
MOUdGTS Caer aisc-nsercine3 12 ll 16 14 Le 20 12 10 2 aye 19 

Tobnnes eran | 198 | 922] 211) 217} 240| 260] 224] 234) 259] aona| 958 


«This total docs not agree with the sum of the items; the: figures given, howeyer, are according to 
the original. 
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Regarding the subsequent careers of the students, the official report 
of the school says: ‘*During the course of the year a certain num- 
ber of students leave the school in order to enter as apprentices the 
trades which they have adopted. They are led to do this by the 
temptation of the small earnings to be gained in productive work. 
Almost all, however, continue in the trades that they had adopted at 
the school, or at least enter nearly related occupations. The 40 stu- 
dents, on an average, who finish their studies each year are without 
exception admitted to the construction workshops of Havre or the 
surrounding district.” In order to obtain these positions, for the 
most part, the recommendation of the director is sufficient. 

The following table shows for each year since 1890, the number of 
students entering the trade prepared for the School for Machinists and 
other trades after leaving this school. The figures relate only to those 
who informed the director of the school of their subsequent move- 
ments. ‘they embrace all but a few cases, however. 


NUMBER OF STUDENTS ENTERING THE TRADE PREPARED. FOR, THE SCHOOL FOR 
MACHINISTS, AND OTHER COURSES AFTER LEAVING THE PRACTICAL SCHOOL OF 
INDUSTRY, HAVRE, 1890 TO 1899. 


Number entering— 

Year. Trade pre-| School for Other 

pared for. |Machinists.| trades. 
IGE, RAs cobs Bes ee Jone a EDO SARE ode Spans a TOS OE CoO mpee poses 94 6 12 
is tne rE ne Se aoe na cnin wsle leis siciats sisis\ejele ca sicielameie sels 126 6 13 
See Reta eal ie NCE Geis m cies Sine Serene srlnelale e Sa aby 3 11 
Rt ee eee eee eee teed Jue kta ya ieels JaaJees ese scene wea 104 6 10 
BN ene ay tre sas ae eS) lnm tama we wate cic Ns ware [oes wivin Ss ew la(einisieiee 110 5 12 
USC Dye Se cc a a ee 121 eZ 13 
Sa og ME recline Naa Ara aor pW ac ale aNe wlu iste idta SWeie® 106 me 10 
SO cape a ea ey og rns teil raial wie leg oie im law Sl in nur wie 3) ste inia = m0 104 3 Bi 
eee eee eee ie ne eg ore ee alta isle ninco Sia serene eaves papcis = 118 1 10 
USED so.6 dae | a bpoeee Mae Bee Et COOgE Dea ACCC SS Oe ac er EEE ie pees 97 3 16 


PRACTICAL SCHOOL OF INDUSTRY, SAINT-ETIENNG. 


Saint-Etienne, as is well known, is one of the important manufac- 
turing centers of France. As might be expected, therefore, its prac- 
tical school of industry has become one of the most important of this 
class of schools, being scarcely second to that at Havre. The school 
was opened as a lower-grade school, one for the training of skilled 
workmen—that is, a trade school proper—in November, 1882, with 54 
students. An appropriation of 130,000 francs ($25,090) was made, 
and a large building owned by the city converted into a schoolhouse. 

Several months after a beginning was made in the practical equip- 
ment of the workshops. Four foremen were appointed to direct 
practical instruction in weaving, modeling, machine fitting, and joinery. 
It soon became evident that the building selected did not furnish sufii- 
cient room, so the construction of a new building, on a large tract of 
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ground belonging to the city, was begun in 1884 and completed in 
1885. In the construction of this building the students of the school 
were actively employed to a considerable extent. After its occupa- 
tion the students continued to make additions and to work upon the 
interior fittings. To a large extent, also, the students assisted in 
making and setting up the machinery that was used to equip the new 
school. The value of the work done by them was estimated to have 
been not less than 85,000 francs ($6,755). Since that date the school 
has secured an extension through the construction in 1893 of shops 
for weaving and gun making. At its creation the school bore the 
title of superior primary and trade school. It afterwards became a 
manual apprenticeship school, under the law of December 11, 1889, 
and still later, under the law of January 26, 1892, it was changed into 
a practical school of industry. 

The school now occupies two large buildings. The first is devoted 
to general instruction, and contains 5 study rooms, each accommo- 
dating 60 students; 5 recitation rooms, with desks; 1 chemical lecture 
room, with 150 seats; 1 chemical laboratory; 1 physical lecture room, 
1 physical laboratory; 1 room for electrical experiments; 1 large 
drawing-room, with storeroom for models; 1 library, and 1 museum. 

The second building with its dependencies covers 1,400 square meters 
(15,070 square feet) of ground and contains the workshops. These are 
on avery elaborate scale and are fully equipped with the necessary 
mechanical appliances. They comprise a shop for blacksmithing, two 
shops for machine fitting and building (one for the first year students 
and one for those of the second and third years), a gun-making and 
pattern-making shop, a weaving shop, a dyeing and bleaching shop, 
anda shop for modeling and sculpturing. A 35-horsepower engine 
furnishes power for driving the machinery. This engine also operates 
a 20-kilowatt dynamo, which supplies 270 lamps and does other work. 
The school possesses important collections of apparatus of various 
kinds. Altogether about 678,000 francs ($129,889) have been spent in 
the building and equipment of the school, exclusive of the value of the 
ground. Practically all of this sum was furnished by the city. The 
only assistance received was a donation of 8,725 franes ($1,684), made 
by the State, one of 13,000 frances ($2,509) by the Chamber of Com- 
merce on account of the shops for gun making and weaving, and other 
donations to tbe amount of 8,000 francs ($1,544). The cost of main- 
taining the school during the year 1899 amounted to 106,777 francs 
($20,608), of which 43,790 francs ($8,451) were borne by the State 
and 62,987 francs ($12,157) by the city. The contribution of the 
State, according to the system of dividing the burden of expense in 
France, is chiefly for the payment of the teachers and other 
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employees, all but 2,500 francs ($483), which is for the support of 
the gun making shop, going for that purpose. The school is also the 
beneficiary of various sums for the support of scholarships. Thus 
in 1889 a sum producing an annual scholarship of 100 francs ($19.30) 
was left by one person, and in 1890 a sum of 40,000 franes ($7,720) 
by another, the income from which was to be used in the form of 
prizes for the best pupils in this and the practical school for girls at 
Saint-Etienne. Every year the Chamber of Commerce votes a sum of 
300 francs ($57.90), and the textile association gives 100 franes ($19.30) 
for the same purpose. 

The teaching personnel consists of 1 director, 1 general overseer, 
10 instructors, 1 superintendent of manual work, 3 shop superintend- 
ents, 6 foremen who give their entire time to the school, 2 other fore- 
men who are employed only a certain number of hours per week, and 
1 engine and boiler tender. 

The course covers four years. The first is a preparatory year, in 
which the elementary primary education of the pupils is completed. 
During this year pupils are required to work in each of the shops for 
the purpose of accustoming themselves to the use of iron and wood 
working tools, and to do modeling. The work during this year is also 
intended to bring out the aptitudes of the pupils, so that they can be 
better able to choose their professions. After this year they are 
specialized according to their tastes and dispositions. 

The time schedule has been necessarily altered from that of the model 
programme. While the official programme provides for 554 hours the 
first year, 58} hours the second year, and 60 hours the third year, the 
hours at the Saint-Etienne school are 514 and 523, because the distance 
of the homes of the pupils does not permit them to be at the school at 
7.30 a. m. or to remain there as late as 6.30 p.m. It was also thought 
advisable to allow a longer time for personal work and for study. 

The special technical courses taught in this school, which do not 
appear on the model programme, are textile fibers and weaving, indus- 
trial electricity, and the manufacture of firearms. The programmes 
of these courses cover the following topics: 

Textile fibers and weaving: The technological course in textile fibers takes up 1} 
hours per week during the third year. It includes brief studies of hemp, flax, ramie, 
cotton, and wool; the weighing of threads; silk-worm culture, handling of cocoons, 
study of the properties of silk, the various kinds of silk, their qualities and defects; 
numbering; scouring; elementary notions of bleaching and dyeing cotton and silk. 
In this course the instructor aims to give as complete a knowledge as possible of the 
properties and qualities of the threads which enter into the textures, and he requires 
the pupils to perform various physical and chemical manipulations in relation to the 
preparation of fibers with the silk raised at the school. 


_ The course in weaving takes up 14 hours per week of the first, second, and third 
years. It covers the whole subject of ribbon weaving, the study of looms, pattern 
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designing, dyeing, determining the cost of production, ete. ‘The practical work con- 
sists of mounting and executing a large number of patterns on different kinds of looms, 
analyzing samples of the principal kinds of textures, pattern designing, making the 
design of a pattern and performing all the operations necessary for carrying it out in 
the woven ribbon; also dyeing and magazine work. The loom work is intended to 
train the pupil in the manufacture of delicate and difficult work, which is but imper- 
fectly taught to outside apprentices. The pupil is also trained in cloth weaving. 
The practical work in weaving takes up 22 hours per week the first and second years 
and 24 hours the third year, The first or preparatory year may be dispensed with if 
the pupil already possesses the necessary knowledge. 

Industrial electricity: This course is taken up in the third year, during which the 
general principles of electricity are taught, such as the different forms oi energy, the 
conservation of energy, the transformation of heat and of energy into electricity and 
vice versa, the transmission of power; definition of work, of power, and of units; 
mechanical equivalents of heat; electric currents and circuits; electro-motive force, 
resistance, intensity, conductibility, potential, ete.; the volt, the coulomb, the 
ampere, the ohm, the joule, the watt; exercises and problems; also the study and 
use of batteries, magnets, solenoids, electro-magnets, mechanical electric generators; 
the industrial application of currents, as in electric bells, the telegraph, the telephone, 
electric ight, electroplating, etc. 

Instruction is given 1 hour per week from October to the end of May. This 
course is prolonged for 1 year for the benefit of graduates who desire to continue 
their studies in relation to industrial electricity. Two lessons are given each week 
during the fourth year. The course comprises a review of the preceding year’s work; 
the principles and uses of accumulators; magnetism and electro-magnetism; the meas- 
urements of currents; induction currents; mechanical electric generators; dynamos; 
electric motors; the application of continuous currents; lighting, generating heat, 
electro-chemistry; alternating currents, and practical work, such as the ane 
of Ohm’s law, constructing batteries, mounting lamps, using the Gramme regulator, 
measuring with the Wheatstone bridge, the ampere meter, the volt meter, the watt 
meter, experimenting with a dynamo, a Brown motor, electroplating, etc. 

In the workshops pupils construct electrical apparatus, measuring instruments, 
dynamos, and electric motors according to plans prepared under the direction of the 
professor of electricity or of the foreman of the shop, and drawings made under the 
direction of the drawing teacher. 

The course in firearms relates to the technology of sporting guns only. It covers 
instruction regarding the mechanism of a gun; the single and double barrel; the 
weight of guns of different calibers; the principal systems of guns, such as needle 
guns, center-fire guns, hammerless guns, etc.; study of cartridges; the manufacture 
of guns by hand and machine; the manufacture of the barrel, the lock, the breech, 
and the stock; projectiles; measuring the speed of a projectile; Grierson of the shot; 
pressure of gas on the interior of the gun; the recoil, ete. 


The Saint-Etienne school, like several others of this class, prepares 
candidates for the schools of arts and trades and the schools for 
mnarine apprentices in the navy. Such persons take the same courses 
as others. During the year preceding the competitive examinations, 
however, a part of their time is devoted to a review of such work as 
is covered by these examinations. Thus, if they fail in the competi- 
tion, they still have a training for enters a workshop like the other 
pupils. 


TRADE AND TECHNICAL EDUCATION—FRANORE. 769 


] 7 = = » . 
The following table shows the number of pupils at the school at the 
beginning of each school year since its creation: 


ATTENDANCE AT THE PRACTICAL SCHOOL OF INDUSTRY, SAINT-ETIENNE, 1882 to 1900. 


Total | Total 


School year. | pupils on | School year. | pupils on 
October 16. | October 16, 
= ee = = - 

ASSES, ole ae RS ga 54 | Bonne etnies Suen tctanastadasewcee | 329 
Tolga i A GN ee ee ae er 102 | 1§ 3 325 
Sth ee a eg. ns ee ede a 184 | 286 
nO SOs hak oe oe mock Smuk Sen 216 | 277 
Le CSN ies 8 = PRESS yey 278 | 296 
Tiss a SASS Be ee Ses Caen ere 282 2386 
Gen meme e er rine Saeco ew niaws aacee 266 335 
LISTEN TOTS ee cere Ss 289 | 353 
LON UES eee Se A eee 287 406 


In the beginning the school received only children of working 
people and such others as did not succeed in the establishments where 
they had been placed. Little by little the parents of a higher social 
standing, foremen, superintendents, employers, etc., sent their sons. 
For several years the school has been attended by sons of large indus- 
trial employers, particularly for preparation for the schools of arts 
and trades or in the courses in industrial electricity and in weaving. 

Nearly all the pupils enter workshops and practice the trades learned 
in the school. Following is a classification of the pupils by trades 
during each of the school years 1894-95 to 1898-99: 


STUDENTS, BY TRADES, IN THE PRACTICAL SCHOOL OF INDUSTRY, SAINT-ETIENNE, 
1894-95 TO 1898-99. 


Trades. | 1894-95. | 1895-96. | 1896-97. | 1897-98. | 1898-99. 

Pa CeMANN MI De taser teat eieals one a eine cee octoelsaee 10 7 10 dete} 14 
NAM OTIT ENE AAU DIINO oe ce See lain le tals 1a) a.u~i2 ciee vie o!'Sisie'eiera S's 95 | 100 85 103 | 114 
Gunsmithing 16 20 21 21 38 
Carpentering 7, 21 22 36 | 35 
Carving ~~.,-\.:- 14 9 9 12 7 
DERN Ree sivinics 4, Sele aos aie 2 alvaee en emawieis ci 30 33 39 34 32 
Industrial electricity 5 5 6 6 4 

SACRO SS Li a = ee et 187 | 195 192 223 244 


There are 32 scholarships, all of which are maintained by the National 
Government. The school does not board any of the pupils. 

In the earlier years it was very difficult to find positions for the 
pupils. Employers, foremen, and workmen doubted the ability of a 
school to replace an apprenticeship. Often it required the most press- 
ing solicitations on the part of the director to induce employers to 
hire the pupils. Even members of the patronal committee were not 
often disposed to employ them in their own workshops. However, 
this opposition gradually diminished, and it has become quite easy to 
find places for them. In fact, requests for pupils are often made 
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by employers some time before their graduation. Of 783 former 
pupils whose occupations were reported, 383 became machinists and 
electricians, 36 carvers, 22 gunsmiths, 81 carpenters, cabinetmakers, 
and pattern makers, 123 weavers and technical experts in factories, 4 
teachers, 2 chemists, 12 clerks, 83 adopted other occupations, and 72 
entered the schools of arts and trades, the school at Cluny, and the 
schools for the training of machinists for marine service. 

Statistics of 730 pupils leaving the school, some after three and 
others after four years’ attendance, show that the average wages of 
the former class were 1.77 franes ($0.34) per day upon leaving the 
school and 4.50 francs (80.87) per day at the time of the enumeration. 
Of those attending four years the average wages were 2.25 francs 
($0.48) upon leaving the school and 5.20 franes ($1) at the time of 
the enumeration. It is estimated that at the age of, say, 20 years 
ex-pupils of this school receive about 1 franc ($0.19) per day more 
than persons of similar age trained the old way. It is also worthy of 
notice that ex-pupils who had attended school four years received 5.20 
franes ($1) per day, as against 4.50 franes ($0.87) received by those 
who had attended only three years. About 50 former pupils have 
become owners of establishments, contractors, builders, superintend- 
ents, and foremen. 

Aside from the course for adults established by the city a theoret- 
ical and practical course in firing boilers (chauffage) was opened by the 
director in 1886, which he personally directed until the close of the 
school year 1891-92. When the course in industrial electricity was 
opened, in October, 1892, the course of boiler firing (chauffage) was 
conducted by two shop superintendents, and later by an additional 
teacher. ‘These two courses, which are largely attended, are free of 
charge. 


PRACTICAL SCHOOL OF COMMERCE AND INDUSTRY FOR GIRLS, 
MARSEILLE. 


This school is a municipal institution. It was founded in Deecem- 
ber, 1880, as a purely industrial school, its object being the suppres- 
sion of the long period of apprenticeship which working girls of that 
city were compelled to serve in the shops. In 1899 a commercial 
department was added and the school was placed under the supervision 
of the ministry of commerce. 

Jn the industrial department the complete course of study covers 4 
years and consists of instruction both of a general and of a purely tech- 
nical nature. The general instruction lasts 3 years and is given in 
conformity with the official programme for schools of this character 
except in the following respects: During the first year 15 hours per 
week instead of 13 are devoted to general instruction, and 14 hours to 
study in place of 6; in the second year 16 hours per week instead of 144 
are given to general instruction, and 1} hours to study in place of 6; 
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for the third year pupils have 10 hours of instruction per week in place 
of 103 and 1} hours of study in place of 6; during the third year the 
study of chemistry is replaced by additional work in arithmetic, a 
majority of pupils being found deficient in that subject. 

The trade instruction comprises courses in linen needlework, em- 
broidery, miilinery, garment making for men, garment making for 
women and children, artificial-flower making, corset making, ironing, 
and shirt making for men. The programme for these courses differs 
from the official one in that pupils of the first year have 164 hours of 
practical work each week instead of 24, and 2 hours of drawing in 
place of 6; those of the second year have 16 hours per week of prac- 
tical work in place of 27, and those of the third year 24 hours in place 
of 30. Instruction in drawing is not provided for the second and 
third years, but instead, 2 hours per week are devoted to practical 
lessons in cooking. The fourth or last year is given entirely to the 
execution of practical work in the shops belonging to the school. 
This work is brought to the school by patrons and a price is paid for 
its execution. 

Jn addition to the regular work of the school, there is a course for 
adults, which is held on Thursday and Sunday of each week from 9 to 
11 a. m., and which comprises instruction in the French language, eal- 
culations, bookkeeping, cutting and fitting garments for women and 
children, and practical exercises in sewing. 

The teaching personnel consists of a directress, a general super- 
visor, 5 teachers of scientific branches, 11 teachers of practical work, 
and 3 persons charged with giving instruction in bookkeeping, draw- 
ing, and cooking, all being females. 

The school is governed by an administrative board composed of 6 
municipal councilors, 3 members of the general council, and 3 persons 
engaged in commerce or industry. In addition, a supervisory com- 
mittee of 10 ladies directs in a general manner the practical instruction 
given in the workshops. ‘There is no charge for tuition, but all pupils 
except those in indigent circumstances are required to purchase their 
noonday meal at the school, for which they pay 20 centimes (4 cents). 
The receipts from this source average about 8,000 francs ($1,544) per. 
year and the proceeds from work executed by pupils about 3,000 
franes ($579) per year. These amounts are turned into the treasury 
of the city. 

The cost of operating the school during the year 1900 was 63,500 
franes ($12,256), of which amount 7,500 francs ($1,448) was borne 
by the State and 56,000 francs ($10,808) by the city of Marseille. 

The attendance for that year was 304 pupils, divided as follows: 
First year pupils, 148; second year pupils, 80; third year pupils, 35; 
fourth year pupils, 41. Of this number 39 received certificates of 
capability at the end of their third year, and 12 were granted diplomas 
at the end of their fourth year. 
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NATIONAL TRADE SCHOOLS. 


A general account of this class of schools has already been given. 
Of the four national trade schools, those at Nantes and Voiron are 
described below. The school at Voiron is typical of the schools at 
Armentidres and Vierzon. The Nantes school, which was formerly 
a private institution, differs somewhat from the other three in its plan 
of organization and scope. 


NATIONAL TRADE SCHOOL, NANTES. 


This school is the result of the transformation in 1898 of the famous 
Livet school which, since 1846, had been one of the leading technical 
schools of the country. Unlike the other national trade schools, the 
Nantes school does not have attached to it a kindergarten and ele- 
mentary primary school. It is thus more purely a trade school. 
This branch of its work, moreover, is organized on a different plan 
from that of the other three national trade schools. The school is 
divided into four departments, each having a different end.in view. 
These are: (1) An industrial department; (2) a commercial department; 
(8) a department for preparing young men for the merchant marine, 
and (4) a department for preparing student mechanics for the navy. 
The most important of these is the industrial department. The 
pupils of each year constitute a separate class, which is subdivided 
according to needs. In the first year the instruction, both theoretical 
and practical, is general in character, there being no attempt made at 
specialization. At the beginning of the second year the pupils are 
divided into two courses—one for metal work and the other for wood- 
work—and thereafter remain in their respective shops. Inthe third year 
those students who are preparing for the schools of art and trades 
follow courses the programmes of which correspond to that of the 
entrance requirements of those schools. The others who desire mainly 
an industrial training devote themselves largely to shopwork, their 
other studies being merely complementary to such work. In this 
shopwork they can specialize for the occupations of machine fitters, 
turners, blacksmiths, carpenters, and pattern makers. The work in 
machinery relates especially to marine engines, an important branch 
of work in the vicinity of Nantes. There is also special instruction 
relating to electrical machines. It is expected that a great extension 
will be given to this branch in the near future. 

Apart from this industrial department is one of commerce, in which 
boys are trained as accountants and commercial employees. The pro- 


gramme is based on that of the practical schools of commerce and 
industry. 
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There is also a course in hydrography, in which boys from 16 to 19 
years of age may prepare themselves for the entrance examinations 
for the position of student in the merchant marine, a position leading 
ultimately to that of captain of vessels engaged in foreign trade. 

The fourth course receives a limited number of young men for the 
purpose of preparing them for examination as student machinists in 
the navy. 

No charge is made for tuition, but all pupils must pay at the begin- 
ning of each scholastic year the sum of 25 franes ($4.83) to defray cost 
of supplies and materials used. Moreover, a deposit of 10 franes 
($1.93) is required as guaranty against abuse or loss of school prop- 
erty. This deposit is returned at the end of the term, deductions 
being made whenever proper. Boarding pupils pay 500 frances 
($96.50) per year, and day boarders 260 francs ($50.18). In the case 
of families having several sons in the school deductions are accorded 
as foHows: One-fourth of the cost of board for the younger of two 
brothers, one-half of the cost of board for the youngest of three 
brothers. Parents of pupils must provide them with the uniform and 
other equipments prescribed by the school. 

The following statement shows the distribution of students at the 
school on October 18, 1900, among the different years and departments: 


STUDENTS IN NATIONAL TRADE SCHOOL, BY DEPARTMENTS AND CLASSES, NANTES, 
OCTOBER 18, 1900. 


s ‘ommercial depart- 
| Industrial department. Co ment. Pp Two 


| marine Total 


Classes of pupils. 
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‘The school possesses two workshops—one for metal work and the 
other for carpentry. ‘The machine shop covers 300 square meters 
(3,229 square feet) and contains a full equipment of tools and machinery 
for all kinds of metal work. A steam engine of 5 horsepower fur- 
nishes motive power for the machinery and also propels a dynamo 
which lights the buildings. The woodworking shop covers 70 square 
meters (573 square feet) and contains 20 workbenches and a lathe. 


NATIONAL TRADE SCHOOL, VOIRON. 


This school is one of three institutions founded by the State under 
the law of December 11, 1880, to serve as models for other schools of 
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like character to be established by departments, communes, or private 
associations. The decree authorizing its creation was issued July 26, 
1882, but it was not until October, 1886, that the school was formally 
opened for the reception of pupils. Like those at Armentiéres and 
Vierzon, it was, until April 13, 1900, under the joint administration 
of the ministry of public instruction and that of commerce and indus- 
try. On that date it was, with the other two, placed under the juris- 
diction of the ministry of commerce and industry alone. 

The school comprises three departments, each of which is practically 
an independent school and is housed in a separate building. These 
are a kindergarten, an elementary primary department, and an ad- 
vanced primary trade department presenting a course of instruction 
lasting three years. 

A small amount of manual work is done in the elementary primary 
department, but it is of a most rudimentary nature and is intended 
merely to develop dexterity of hand. The shopwork really begins 
when the pupil enters the advanced primary department, or trade 
school proper, at the age of 12 or 13 years. Here it occupies about 
three hours a day during the first year, four hours during the second, 
and five hours during the third. No specialization is attempted in the 
first year, the pupil being occupied at the performance of manual 
work of a general nature only. At the beginning of the second year 
the pupil’s aptitudes and the wishes of his parents are considered in 
selecting for him a special branch of trade, and from that time forward 
his course is directed in conformity with that end. 

As at Armentiéres and Vierzon, the work done is made to conform 
largely to the special industries of the district in which the school is 
located. The trade instruction comprises work in joinery, turning and 
fitting, small mechanics, blacksmithing, weaving, and agriculture. 

The programme of theoretical studies is the oficial one prescribed 
for schools of this character, and includes the subjects of arithmetic, 
algebra, geometry, mechanics, penmanship, drawing, natural science, 
‘history, composition, grammar, reading, geography, bookkeeping, 
technology, singing, ond gymnastics. 

The faculty of the school consists of a director, an accountant, a 
general supervisor, an assistant supervisor for the workshops, teachers 
for the scientific and literary branches, a superintendent of shopwork, 
and foremen for each separate division. 

Admission to the trade school is by competitive examination, and 
is limited to those who have obtained the certificate of elementary 
primary education. Instruction is free, but a small annual fee is 
charged for the use of books, tools, and materials. Boarding pupils 
pay 500 francs ($96.50) a year.- There are a number of free scholar- 
sbips and partial scholarships provided by the State, which are obtained 
by competition. 
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The following table shows the attendance at the trade school proper 
on April 1, 1900: 


ATTENDANCE AT NATIONAL TRADE SCHOOL, VOIRON, APRIL 1, 1900, 


First | Second Third 


Masses of ils. Marte 

Classes of pupils year, year. year. Total, 
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Ce Usage <2 Serer SERRE Ee ane tee 99 85 60 244 


The number of pupils in the infant and primary departments aver- 
ages about 100 each. 

The entire ground and buildings belonging to the school cover an 
area of nearly 10 acres. The accommodations of the workshops are 
adequate. The carpenters’ shop is 420 square meters (4,521 square feet) 
inarea, with benches for 60 workers. The machine shop also covers 420 
square meters (4,521 square feet), and holds 104 pupils working at the 
same time. The forge shop, of 170 square meters (1,830 square feet), 
accommodates 20 workers. The shop for fine mechanics is a recent 
addition, and is fully equipped with all necessary tools and machinery. 
The weaving room, of 420 square meters (4,521 square feet), contains 
appliances for the practical study of hemp, linen, cotton, silk, and 
ramie weaving, and accommodates 25 pupils at one time. A small silk- 
worm nursery, annexed to this shop, affords pupils an opportunity of 
familiarizing themselves with the different processes employed in silk 
culture. The agricultural section comprises, in addition to various 
implements and machines used in the practical study of plant culture, 
a shop for the repairing of wagons and carts. A large number of the 
tools and machines used in the different shops are the work of pupils. 
The school is lighted throughout by electricity generated by its own 
plant, and possesses an excellent system of baths. 


TRADE SCHOOLS FOR SEVERAL TRADES. 


A practically complete list of trade schools for several trades (group 
schools) has been presented. This class, as previously stated, has 
been made to include day schools whose primary aim is theoretical and 
practical instruction in relation to definite trades or occupations. There 
is considerable difference shown in the organization of studies in these 
schools with regard to the relative importance attached to the theo- 
retical and the practical instruction. The character of the instruction 
has depended entirely upon the views of the different public or private 
bodies that founded the individual schools, but it is to be noted that 
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in all of them practical work is given a prominent place. In the fol- 
lowing pages several representative schools are described: 


MUNICIPAL SCHOOL OF WEAVING AND EMBROIDERY, LYON. 


In 1884 the municipal council of Lyon decided to establish a school 
of weaving. The beginning was made in 1885 when an evening theo- 
retical course and a Sunday practical course were organized. In 1887 
the school was reorganized and another year added to the evening 
theoretical course. In 1888 a practical course for day and evening 
instruction was opened. In 1889 a third year was added to the even- 
ing theoretical course and workshops were established. In 1890 a 
course in drawing and pattern card making was created, followed in 
1892 by a practical and theoretical course in St. Gall embroidery. 
The object of the school is to give young men practical and theoretical 
training for the silk-weaving industry of Lyon. 

The instruction is divided into the following courses: Day courses 
in theory and practice of weaving and St. Gall embroidery, an evening 
theoretical and practical course, a Sunday course in power-loom weay- 
ing, and a course in drawing and card making. 

The programine of instruction is as follows: 

Day course of practical instruction: Cloth weaving and cording; installation of 
various systems of looms; Jacquard, Verdol, etc., weaving; study of power looms; a 
course in St. Gall embroidery. The practical work in these courses is supplemented 
by a certain amount of theoretical instruction. 

Evening theoretical course: First year—description of preliminary operations, com- 
position and analysis of woven and corded fabrics. Second year—description of 
Jacquard looms, card making, ferruling, composition and analysis of figured fabrics, 
etc. Third year—analysis of figured fabrics. 

Sunday course in theory and practice of power-loom weaving: Setting up and tak- 
ing apart different kinds of looms, practical demonstration on power looms, descrip- 
tion of the constituent parts of looms and their relations to each other. 

Course in drawing and designing: Copying from models, making sketches, and 
blending the cording in them, preparing cards. 

The municipal council has direct supervision over the affairs of this 
school. The teaching personnel is made up of 12 instructors. 

The attendance on January 1, 1899, was 27 pupils in the day course, 
192 in the evening course, 47 in the drawing course, 23 in the Sunday 
course, and 5 in the embroidery course, making a total attendance of 
294. The number of graduates during the past five school years is as 
follows: 1894, 302; 1895, 303; 1896, 289; 1897, 276, and 1898, 2992. 

The school’s receipts for the year 1898-99 were 35,900 francs 
(36,929), derived principally from the contributions of the city, and, 
ina small measure, from tuition fees and the sale of products of the 
school. The total expenditures were 33,800 francs ($6,523). 
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BOULLE SCHOOL OF FURNITURE MAKING, PARIS. 


On June 30, 1882, the municipal council of Paris voted to purchase, 
for £00,000 francs ($77,200), two houses in the Rue de Reuilly (Nos. 
25 and 27), with the view of establishing a school of apprenticeship in 
furniture making. It was not, however, until 1886 that the school was 
formally opened at the place indicated under the name of Trade School 
of Furniture Making (Ecole Professionnelle @ Ameublement). 

Owing to the limited accommodations of the original school build- 
ing, the municipal council decided in 1889 that a new building should 
be constructed on a plot of ground in the Rue de Reuilly, Nos. 57 
and 59, the estimated value of which was 530,000 francs ($102,290). 
This ground, with an area of 4,000 square meters (48,055 square feet), 
answered all the requirements of the projected institution. The work 
of construction was begun in 1891 and the school was installed in the 
new building in 1895. The total cost of the building and equipments 
amounted to the sum of 1,341,635 franes (6258,936). 

In 1891 this institution received the name of the ‘‘ Boulle” school in 
honor of a famous engraver and wood carver. Bya ministerial decree 
of February 4+, 1891, it was put in the class of manual apprenticeship 
schools governed by the law of December 11, 1880. 

The school is governed directly by the city, through a commission 
composed of members of the municipal council and a delegate from the 
ministry of commerce. Each year 96 pupils are admitted, 60 to the 
department of furniture making and 36 to the department of artistic 
metal working, the latter having been founded within the last few 
years. 

Pupils must be of French nationality, residents of the Department 
of the Seine, and not less than 13 nor more than 16 years of age. The 
tests given relate to the subjects embraced in the certificate of pri- 
mary education. Great weight is given to the mark in drawing. 

Breakfast is served from 11.45 to 12.15 o’clock, and is free to pupils 
who are residents of Paris. Its price to others is 55 centimes (11 
cents). The city assists many of the students whose families are in 
poor financial circumstances. To such students money for their main- 
tenance is allowed in sums amounting to as much as 50 francs (89.65) 
amonth. Were it not for this financial aid many youths would find 
it utterly impossible to attend the school. 

The personnel consists of a director, a general overseer, an account- 
ant, a subaccountant, a storekeeper, five overseers, and two superin- 
tendents, one for furniture and one for metal (bronze) work, with 
instructors, attendants, cooks, and a janitor. Each of the two main 
departments—furniture and metal working—comprises a number of 


subdivisions. 
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The programme was greatly modified for the school year 1899-1909, 
particularly as regards the primary instruction. The supervisory 
committee deemed it expedient to increase the proportion of time 
allotted to the technical instruction. The primary instruction includes 
arithmetic, history, and geography. The technical instruction as- 
sumes three forms—scientific, technical art, and manual. The scien- 
tific course includes industrial economy, technology, linear drawing, 
and geometry. Under the head of “technical art instruction” are 
included: The history of art, art designing, modeling, water-color 
painting, anatomy, and industrial drawing. Lastly, the manual in- 
struction embraces molding in plaster, molding in sand, inlaying, 
smoothing, blacksmithing, turning, and the trades proper. 

Tn the furniture making department the chief trades taught are cab- 
inetmaking, upholstering, and wood carving. In the metal-working 
department the principal trades taught are: Metal chasing, with its 
application to furniture; art bronze work; goldsmiths’ work; jewelry 
work; mounting and engraving applicable to various purposes, but 
not including the printing industry. 

The following table shows the hours per week devoted by the pupils 
in the various general trades to each course of the technical instruc- 
tion: 

HOUR SCHEDULE FOR TECHNICAL INSTRUCTION IN THE BOULLE SCHOOL OF FURNI- 
TURE MAKING, PARIS. 
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During the first year, eleven hours per week are devoted to primary 
instruction in each department. : 
The courses are supplemented in the case of the best pupils by 
excursions, in which they profit by observations calculated to develop 
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their technical training. These visits are, in general, to manufactur- 
ing establishments and other works. This reward for the year’s work 
is greatly coveted by the pupils and appreciated by their families, 

The number of pupils January 1, 1899, was 248. They were divided 
as follows: Furniture department: First year, 45; second year, 48; 
third year, 45; fourth year, 30; total, 168. Metal-working (bronze) 
department: First year, 22; second year, 17; third vear, 23; fourth 
year, 18; total, 80. 

Occasional competitive examinations are given in decorative work, 
or in the industrial applications of drawing and modeling, and in order 
to arouse the ambition and zeal of the pupils prizes are distributed in 
the form of photographs of articles of furniture and works treating 
of subjects taught in the school. Upon leaving the school, the pupils 
completing their courses are allowed to take their tools, which facil- 
itates their entrance into shops, since for the most part they would be 
unable to bear the expense of a new outfit. 

Pupils of the Boulle school, like those of similar schools, are favored 
by the law providing that young men who, before entering the mili- 
tary service succeed in a certain competition may, after 1 year’s 
service, resume their artisan’s calling. From 1892 to 1898, 17 pupils 
were thus relieved from two years of military service. 

A diploma from this school is very highly regarded by heads of 
manufacturing establishments. Many prizes and other honors were 
carried off in various competitions by the pupils of this school from 
1890 to 1899. Its success is further emphasized by an examination 
into the destination and pay of the pupils after leaving the school. Of 
59 pupils leaving in 1898, 50 entered industrial workshops and 1 is an 
architect. The pupils obtain work at from 3 to 8 frances ($0.58 to, 
$1.54) a day, none receiving less than 3 francs ($0.58). The initial 
wage is soon increased when the apprentice becomes familiar with the 
particular requirements of the work in the shop. 

The cost of maintaining the school in 1899 was 282,670 francs 
($54,555). Of this amount 164,570 francs ($31,762) were paid in 
salaries. 


MUNICIPAL SCHOOL OF INDUSTRIAL PHYSICS AND CHEMISTRY, 
PARIS. 


This school was founded in 1882, after an agitation which lasted two 
years. During this period a commission was appointed to investi- 
gate the subject of the advisability of establishing such an institution, 
and upon its recommendation a credit of 412,000 franes ($79,516) was 
voted by the municipal council on July 21, 1882, for fitting up a build- 
ing and purchasing the necessary apparatus and supplies. The school 
was formally opened the following October. 


780 REPORT OF THE COMMISSIONER OF LABOR. 


The object of the school is to give scientific and practical instruction, 
and thereby to fit the pupils for practical work in establishments where 
chemical or physical knowledge is required. 

Admission to the school is obtained through a competitive examina- 
tion, held about the month of July. Candidates must be at least 16 
years of age, and not over 19, on Oeteber 1 following the examination. 
The number admitted each year is 80.. Pupils not resident in Paris 
are received, but only in small numbers. These follow the regular 
courses and may obtain certificates and diplomas of graduation, but 
are excluded from the benefit of the monthly allowance of 50 francs 
(69.65) genere ally accorded to Paris pupils 

The AS session is from 8.30 a. m. to 6 p- m., with 1 hour’s inter- 
mission at noon. The school is provided with a lunch room for the 
convenience of the pupils. 

The instruction relates mainly to physics and chemistry, but it has 
been necessary to introduce mathematics, as the candidates when 
admitted usually do not have sufficient knowledge of that branch of 
study. Mathematical studies, however, are treated as auxiliaries 
merely. 

The subjects in which candidates for admission are examined include 
arithmetic, elementary algebra; plane, solid, and descriptive geometry; 
physics in its several divisions; general one of mechanics, grav- 
ity, hydrostatics, pneumatics, heat, and electricity; chemistry; and 
natural history, teh however, ee been optional since 1898. It is 
on these same subjects that the final examinations occur at the close of 
the course. 

The pedagogical organization is well devised and skillfully adapted 
to the purposes of the school. The first three semesters are occupied 
in the general and scientific studies and manipulations in class. After 
the third semester all pupils continue in common the courses in phys- 
ics and chemistry, as well as the manipulations in electro-chemistry; 
but with respect to the other experimental work a division is made, 
the physicists taking their places in the physical laboratories and the 
chemists in the chemical laboratories. The work of the daily session, 
excepting the time reserved for lunch and recreation, is constant, con- 
sisting of lectures, study, recitations, and laboratory exercises. and 
experiments. Practical work in the laboratories takes up all time not 
devoted to recitations, etc. During the last three semesters attention 
is especially directed to technical applications. 

By vote of the municipal council on November 8, 1893, there was 
added to this school a laboratory for study and research. This was 
equivalent to the establishment of a fourth year. Pupils who hold 
either the diploma or the certificate of completed studies, which latter 
testimonial is given to all who have passed the final examinations in a 
satisfactory manner, are entitled to continue their practical training 
in this laboratory, or even to undertake private researches. 


TRADE AND TECHNICAL EDUCATION—FRANOCE. 781 


The equipment is complete, and the young chemists find everything 
that is necessary in the way of material for experiment. T hey can also 
avail themselves of the advice of the special director and of the fore- 
man of practical exercises attached to this laboratory. 

The number of students January 1, 1899, was 91. Of the 30 pupils 
graduating in that year, 25 engaged in industrial work. During the 
5 years from 1895 to 1899, 143 students left the school, of whom 111 
engaged in careers for which their school training had prepared them. 

From the character and value of its instruction, this school is said 
to hold the first rank among the trade schools of Paris. The pupils 
whom it sends out from either branch soon obtain lucrative situations 
in private establishments or in administrative offices, as, for instance, 
in the railway or the customs service. Their salaries at the beginning 
are never less than 150 francs ($28.95) a month. 

The number of candidates for admission is always considerable, 
being usually about three times as great as the number of vacancies. 

The municipal council has recently voted a credit of 1,300,000 francs 
($250,900) for the construction of a new building for the school upon 
ground belonging to the city. 


ESTIENNE MUNICIPAL SCHOOL OF PRINTING AND PUBLISHING, 
PARIS. 


This school was opened in November, 1889. Temporary accommo- 
dations were secured in certain outbuildings of the Rollin College and 
were utilized until a building especially constructed for the use of the 
institution was completed. Since 1896 it has occupied the new struct- 
ure, which is situated at Boulevard d’Italie and the Rue de Gentilly. 
The building occupies a plot of 5,600 square meters (60,278 square 
feet), of which 3,256 square meters (35,048 square feet) are covered 
by constructions having a total floor surface of 8,750 square meters 
(94,185 square feet). The total value of the ground and building is 
estimated at 1,727,830 francs ($333,471). 

The special aim of the school is to revive the industry of printing and 
publishing, in which the city formerly stood preeminent. Printing 
presses first appeared in Paris in 1470, and after considerable opposi- 
tion from the ‘“‘copyists,” whose occupation was threatened, the 
printing industry became firmly established. During the sixteenth, 
seventeenth, and eighteenth centuries it was in a very flourishing 
condition and for a long period the printers and publishers of Paris 
had no rivals. This superiority was due to the wise regulations of the 
guild, to the proofs of knowledge and skill required a: the printers, 
the workmen, and the apprentices, and also to the way the apprentice- 
ship was Vondneted: In the nineteenth century a retrograde move- 
ment occurred, and the commanding position occupied by the Parisian 
printers and publishers was threatened. The causes of this situation 
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were said to be the disappearance of apprenticeship and the special- 
ization in the various branches of the industry. For this reason 
the creation of an apprenticeship school became desirable, especially 
as it came within the general scheme of trade education adopted by 
the municipal council. On July 20, 1887, in an official report, the 
end to be reached by such a school was defined in these words: ‘* Your 
apprenticeship school of printing and publishing should turn out 
artistic workmen, who will be skilled not only in typography, but also 
in the arts related thereto.” Two days later, by a vote of the muni- 
cipal council, it was decided to create such a school. The institution 
was named after a famous family of Parisian publishers. 

Admission to the school is obtained by examination, which consists 
of a dictation exercise, two problems in arithmetic, and a drawing 
made at sight from plaster. In order to compete, the applicant must 
be not less than 18 nor more than 16 years of age on the 1st of Sep- 
tember of the current year. Candidates must furnish a certificate of 
primary studies, and must be of French nationality and residents of 
Paris. Boys living in the suburbs are admitted to the entrance com- 
petition upon the condition that their respective communes engage to 
pay 200 frances ($38.60), which represents the cost of maintenance of 
a pupil during the first year. 

The number of admissions varies, but it has not exceeded 90 for 
any year. The pupils are not placed in the various trades until three 
or four months after their admission to the school. In the meantime 
they are grouped, and each group passes a trial period in all the shops. 
During this period the work of the pupils is carefully watched with a 
view to their assignment among the trades. This period of trial does 
not retard the apprenticeship. The reverse, indeed, is true, since, as a 
result of it, the pupils are classified according to their special apti- 
tudes and make better progress because of the fact. 

The courses of study are of four years’ duration. Pupils in engray- 
ing, lithography, and photo-engraving may extend their work through 
a fifth year. 

The instruction given is both general or theoretical and practical. 
The general or theoretical instruction occupies the morning hours 
from 8 to 12 o’clock. The subjects taught include the French lan- 
guage, history, and geography, the reading of Greek, elements of 
mathematics and geometry, the physical and natural sciences involved 
in the arts and trades connected with the publishing industry, history 
of art and of printing and publishing, modeling, drawing, composi- 
tion, industrial drawing, gymnastics, and military drill. 

The general studies as arranged for the first two years are common 
to all students. For the third and fourth years, however, the studies 
are arranged in such manner as to form three special courses, each 
of which carries branches especially applicable to a certain number of 
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the various trades represented in the printing and publishing ind ustry. 
Thus under one course, in which drawing constitutes the principal 
branch, are grouped those students who intend to become engravers, 
lithographers, and gilders; in another course, in which French, history, 
and the elements of the sciences are the principal branches studied, 
are placed the future compositors, stereotypers, photo-engravers, and 
binders; while the third course, which carries chemistry and mechan- 
ics as the principal studies, is intended for students of type founding 
and of the various divisions of the presswork—typographic, litho- 
graphic, aud copperplate. 

Students in the third and fourth year classes receive this general or 
theoretical instruction but four mornings each week. The other two 
forenoons are devoted to practical work. The total hours per week 
given to each branch of general instruction during each of the four 
years are shown in the following table: 


HOURS PER WEEK DEVOTED TO EACH BRANCH OF GENERAL INSTRUCTION IN THE 
ESTIENNE MUNICIPAL SCHOOL OF PRINTING AND PUBLISHING, PARIS. 


Hours per week. 


Third and fourth years. 
_ Compos- ; 
shes, Engray- itors, ree 
eee First | Second | ers, lith-| stereo- | eee 
year. year, ogra- typers, ara aq ; 
phers, |photo-en-| He Ge 
and gravers, eet: 
gilders. and | 3 
binders. 
POT ONES. 2 o's a 'etcccis sles es aie Saray Sia ai sintstetatatnie tae toi totam 2 DUN Bee eho 2 2 
RTORy And DCOPTADD YS. <<< isc oom cen ee cie noc if iD [ees cca oo! ere ere eee 
History of art and of printing and publishing...---|........ ie, ee = 2 1 1 
UREN RENO ola cle Sia stay oin wee wt Shaina wd care ae clones 13) Bt | eis ree 1} iL 
Pinycreal and nse) SCIENCES... - - 2.5. jane ee oiemini om 2 2) 2 2 
Industrial drawing and decorative composition. -.. 2 2 3 1k iI 
IEE GIES aa ee eet SS re ae ere eee me pe 2 3 ib ab 
WOE SA ee ag EE eS ne erie er 1; 2 3 if 1 
TE SUPT TEE ICT CRS Se a a ne ee ee a ee eee ee a 1 1 we teeete selec eer sess] reser eens 
CRP CSS Re 18 ge eee a ae ecm ngec Teese 2) 1} 1 3e Bry 
ORGS 0 dG So oe nee ae a ee 142 153 142 133 yo. 


Practical instruction is given in all the arts embraced in typogra- 
phy, bookbinding, engraving, lithography, photography, ete. It is 
arranged in such a manner that the apprentice covers one trade in its 
entirety. It is said to be apprenticeship in its largest and most com- 
plete sense. 

The time given to practical work amounts, during the first year, to 
24 hours per week, during the second year to 30 hours per week, and 
during the third and fourth years to 36 hours. 

For the typographic trades the practical instruction includes type 
founding, composition and correction, presswork (both hand and 
machine), and stereotyping and electrotyping. For the bookbinding 
trades it includes bookbinding and leather gilding, in addition to 
which special teachers give instruction in edge gilding, marbling, ete. 
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In the engraving trades the practical work includes wood, copper, 
and steel engraving and copperplate printing. In the lithographic 
trades it includes lithography, chromo-lithography, lithographic writ- 
ing, lithographic designing, and presswork (hand and machine). In 
the photographic trades it includes photography and the processes 
derived from it (photo-engraving, photo-typography). 

All the pupils breakfast at the school. Those living in Paris are 
entitled to gratuitous breakfast and lunch; those living outside pay a 
small charge, though the gratuity is provided for some of them out of 
departmental funds. 

In addition to the regular day classes evening courses are given from 
October 15 to June 15. At first the evening programme was the same 
as that of the day school, but it has been much shortened, only those 
courses attended by a sufficient number having been retained. . For 
admission to these courses the applicant must be at least 13 years of 
age, or 12 if he holds the certificate of primary studies. 

The total number of students enrolled on January 1, 1899, was 228. 
Of this number 78 were first-year students, 61 were second-year 
students, 52 were in the third year, and 37 were in the fourth year. 

In the five-year period, 1895 to 1899, 406 students had left the 
school, 205 having been graduated with a certificate of apprenticeship 
and 201 having left before terminating the apprenticeship. All of 
those who received the certificate were placed as journeymen in the 
trades learned in the school. Of the 201 who left before graduating, 
138 did so to enter the shops at less than journeymen’s wages and the 
other 63 left to find more suitable employment. 

The expenses of the school have been heavy and are increasing each 
year. In 1900 the cost was 253,205 francs ($48,869), distributed as 
follows: For salaries, day courses, 161,000 francs ($31,078); for sup- 
plies, day courses, 85,455 franes ($16,493); for salaries and supplies, 
evening courses, 6,750 franes ($1,303). 

The city does its best to attract students to the school and to induce 
them to remain. Scholarships, premiums, and every sort of rewards 
are accorded them. Every year an excursion for study and observa. 
tion is arranged for the better students. In 1899 the 12 pupils of 
the fourth year standing highest in the class were taken to Belgium, 
where they visited Bruges, Ghent, Antwerp, and Brussels. 

Pupils of this school have on numerous occasions distinguished 
themselves in competitive examinations arranged by the city, the State, 
or organizations, etc. Some of the brightest students have obtained 
very high prizes, but it is less by achievements of this nature than by 
the total and average results that the services of the school are properly 
to be judged. 

The average wages received on leaving the school form a better basis 
for estimating the results of the instruction. The first class was gradu- 
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ated in 1893, Ina report for that year it was stated that the average: 
wages of the 57 members of the graduating class were 4 franes ($0.77) 
aday. Theaverage age was 17 yearsand 7 months. In 1894 the aver- 
age wages carned by the class of that year rose to 4.25 francs (80.82). 
In 1895 the average wages again rose to 4.75 francs ($0.92), but the 
average age of the graduates fell to 17 years. For the class of 1899 
the average wages were reported as 4.90 francs ($0.95), the lowest and 
highest wage being 3 and 9 francs ($0.58 and $1.74), respectively. 

The city governs the institution through a commission composed of 
municipal councilors and delegates of the ministries and interested 
associations, 


DIDEROT SCHOOL OF WOOD AND METAL WORKING, PARIS. 


This school was founded by resolution of the municipal council on 
May 27, 1872, as an apprenticeship school for the wood and metal 
working trades. It was located at 60 Boulevard de la Villette, in a 
district inhabited chiefly by working people, and where conditions 
were such as to reduce the cost of operation to the lowest figure. The 
school was formally opened January 6, 1878, with two departments, 
one for ironworking and the other for woodworking. On November 
4, 1873, there was an attendance of 121 pupils. As early as 1879 the 
reputation of the school was such that graduates experienced no diffi- 
culty in securing good positions in establishments of the first rank. 

y reason of the increase in attendance the capacity of the school 
soon became inadequate, and for the purpose of enlarging it there was 
placed at the disposal of the administration in 1877 a supplementary 
credit of 273,000 franes ($52,689). 

The course of study is of three years’ duration. Admission is by 
competitive examination. Competitors must not be less than 13 nor 
more than 16 years of age, must furnish certificates of primary instruc- 
tion and proof of nationality and of residence in Paris or in the Depart- 
ment of the Seine. Pupils from the suburbs who pass the examination 
are not finally admitted unless the communes in which they live will 
undertake to pay the charge of 200 francs ($38.60) per pupil for the 
first year. The same is true of the other municipal schools of Paris. 
The examination consists of a dictation exercise, a composition on a 
technical subject, two problems in arithmetic, a problem in plane 
geometry, and free-hand drawing. This examination is held at the 
school in the month of July. The number of candidates in 1899 was 501. 

The shops are nine in number, as follows: Blacksmithing, metal 
turning, machine and electrical fitting, making instruments of precision, 
pattern making, coppersmithing, joinery, locksmithing, and sanitary 
plumbing. Each shop constitutes a single department, with the excep- 
tion of the shop for machine and electrical fitting, which is divided into 
three departments. Each department is in chargeof a foreman. The 
technical instructors or foremen are under the supervision of the 


director of the shops. 
9257—02 50 


786 REPORT OF THE COMMISSIONER OF LABOR. 


Practical instruction occupies the larger portion of the time. Con- 
siderable time, however, is given to technology and drawing. 

An important change was introduced some years ago in the operation 
of the school in regard to the conditions ef apprenticeship. First- 
year students were, on entering, put through a preliminary trial, pass- 
ing from shop to shop in rotation. It was hoped by this process to 
ascertain their aptitudes and guide them better in the selection of a 
trade. In the practice of this rotation, however, there were some 
quite serious inconveniences, the chief of which was the loss to the 
boy of about four months’ time without any gain in his technical in- 
struction. That trial has been replaced by a restricted rotation, applied 
only within the limits of a definite industry. 

Work in the departments is ingeniously combined. A first-year 
student is stationed between one of the second and one of the third 
year students, thus profiting from the experience of his two compan- 
ions. The learner produces from the start. He turns out a finished 
article to be supplied to outside order. Thus the apprenticeship is so 
conducted as to be the least possible tax on the city. 

The application and willingness of the student are encouraged. 
Twice during the year the boys make the same kind of article, with- 
out advice or preliminary explanations. A commission of manufac- 
turers and workmen examines and marks the work. Money prizes 
are awarded to the students whose work is adjudged of highest rank. 
The supervisory committee of the school arranges visits to large fac- 
tories, under the conduct of the shop foremen. These visits have an 
excellent effect and permit a comparison with the work at the school. 

On completing their courses the students are not left to themselves. 
The management of the school concerns itself with securing places for 
them. It communicates with the heads of establishments, soliciting 
positions when necessary. Wages are generally low the first few 
months, and this is to be expected, taking into consideration the boys’ 
ages. 

The following table shows the occupations of the pupils leaving the 
school in 1895 and 1899, respectively, and the average wages received 
by all pupils-in each trade: 


OCCUPATIONS AND AVERAGE WAGES OF PUPILS LEAVING THE DIDEROT SCHOOL OF 
WOOD AND METAL WORKING, PARIS, IN 1885 AND 1899. 
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TRADE SCHOOL AND TRADE COURSES OF THE INDUSTRIAL 
SOCIETY OF SAINT-QUENTIN. 


This society was formed in 1868, for the encouragement of com- 
merece and of the agricultural and manufacturing industries of the 
locality, and to improve the condition of the workingman. For the 
education of the laboring classes the society maintains a trade, school 
of iron and wood working, which fits pupils for positions as skilled 
workmen and factory superintendents in the local industries, and an 
apprenticeship course for weaving, an industrial museum, and a large 
number of separate trade courses. The duration of instruction varies 
from a few months to several years, according to the nature and 
importance of the subjects taught. 

In the trade school of iron and wood working the course of study 
covers three years and comprises machine fitting, forge work, pattern 
making and joinery, lathe work, industrial drawing, a course of general 
instruction, and exercises in gymnastics. The daily session lasts from 
7 a.m. in summer, and from 8 a. m. in winter, till 8 p. m., the day’s 
work generally comprising six hours of practical and four hours of 
theoretical work. All instruction is gratuitous. Candidates for 
admission must be not more than 16 nor Jess than 12 years of age, 
except in case of those holding certificates of primary education who 
are admitted regardless of age. Accommodations for 100 pupils are 
provided in the workshops. , 

The following table shows the subjects taught, the number of hours 
per week devoted to each, and the attendance on January 1, 1899, in 
the several schools and courses maintained by the society: 


HOURS PER WEEK DEVOTED TO EACH SUBJECT AT THE TRADE SCHOOL AND TRADE 
COURSES OF THE INDUSTRIAL SOCIETY OF SAINT-QUENTIN, ALSO ATTENDANCE 
JANUARY 1, 1899. 
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The teaching personnel consists of the director of the trade school 
and 28 instructors distributed among the different courses. 
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Upon their graduation, pupils who pass a satisfactory examination 
receive certificates which usually enable them to obtain good employ- 
ment in the local industries. 

The society receives annual subsidies from the central Government, 
the department of Aisne, the city of Saint-Quentin, and the local 
chamber of commerce. Its total receipts for the year ending in 1899 
were 74,918 franes ($14,459), of which 41,700 francs ($8,048), were 
received from the above-mentioned sources. 


DE LEWARDE SCHOGCL, DOUAI. 


At Douaithe Brothers of Christian Schools (7/réres des Ecoles Chréti- 
ennes) direct a trade department which was annexed in 1878 to a pri- 
vate primary school endowed by M. Deforest de Lewarde in the early 
part of the century. This institution was intended to furnish a Chris- 
tian education to poor children not on the list of indigents. It is 
conducted by a self-perpetuating council of four. It was originally 
designed to accommodate 150 pupils, but the attendance in 1899 was 250. 

The trade courses are intended to form for the wood and metal 
working industries intelligent workmen who will be able to take places 
in the shops of the locality, not necessarily as finished workmen, yet ° 
capable of developing into chiefs of sections, foremen, and even small 
proprietors. Upon their organization the trade courses were attended 
by only 12 pupils; now they are attended by 42 pupils, 25 in iron- 
working and 17 in woodworking. 

The duration of the regular course of instruction is 3 years, but 
some leave at the end of 2 years to begin earning wages. The school 
day includes 8 hours’ shopwork and 14 hours of class instruction. In 
addition to the technical lessons in relation to their shopwork, the 
apprentices have a course in drawing of 1 hour a day, and a daily 
lesson of a half hour in ethics and religion. 

The school equipment comprises: In the fitting shop, 5 lathes for 
thread cutting, 5 ordinary lathes for beginners, 8 boring machines, 
1 planer, 20 vises, and a forge; in the joiners’ shop, 3 wood lathes, a 
band saw, a cutting machine, and 14 workbenches, etc. The machinery 
is driven by a 5-horsepower steam engine. The raw material is pro- 
vided by the institution, which keeps the proceeds from the sale of 
the pupils’ work. 

ST. NICHOLAS SCHOOL, PARIS. 


This school is one of a group of institutions known under the col- 
lective term “0? Heuvre de Saint-Nicolas.” It is directed by the 
Brothers of Christian Schools, and is one of the oldest and most. im- 
portant of their institutions. It owes its origin, in 1827, to the efforts 
of the Abbé Martin de Bervanger, who used his personal means in 
furthering the project. A short while after the school was founded 
it suffered from a lack of money and the work very nearly resulted 
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in failure. At this juncture the Count Victor de Noailles became 
acquainted with the aims and purposes of the institution and gave it 
his financial aid. He became one of its administrators and for a few 
years following the revolution of 1830 was its active director. The 
school was moved in 1833 to what is now No. 92 Rue de Vaugirard, 
the location it occupies at present. The original idea of establishing 
apprenticeship shops in the school was now carried out. Six shops 
were organized, one each for shoemaking, tailoring, typesetting, cop- 
perplate printing, pocketbook making, and label and shipping tag 
making. It is said that this was the first school for manual appren- 
ticeship to be established in Paris. The Count de Noailles died in 
1837 and the direction again devolved upon Mer. de Bervanger, who, 
in order to obtain a satisfactory teaching personnel, instituted an order 
ot lay brothers named for St. Nicholas. In 1858 the direction of 
the institution was assumed by the cardinal archbishop of Paris and 
the administration was intrusted to a council whose members were 
chosen from the nobility, the judiciary, the French Academy, the bar, 
commerce, and industry. In 1859 the archbishop requested the 
superior general of the Institute of the Brothers of Christian Schools 
to furnish teachers to take charge of the studies. In the latter year 
the Government recognized the public utility of ‘‘? Quwure de Saint- 
Nicolas.” 

Of the several institutions at present comprising this group the St. 
Nicholas school is the only one that is of special interest in connection 
with this report. The institution is capable of accommodating a large 
number of pupils. Boys are admitted at 9 years of age, and until the 
age of apprenticeship is reached they are given a primary instruction. 
Apprenticeship usually begins at 14 years of age. After the primary 
studies are finished the pupil may, if his parents or guardians request 
it, enter the industrial section in which he serves an apprenticeship to 
some trade. At the same time he receives a general or theoretical 
training in accord with the nature of the trade. The attendance of 
the school in 1900 was something over 1,000. Most of this number 
were in the primary classes, about 260 apprentices being at work in 
the various shops. 

There are 12 shops now in operation. They are as follows: A 
double shop for iron and copper turning and machine fitting; an elec- 
trical-working shop; a printing shop; a bookbindery; a shop for map 
engraving and lithography; one for cabinetmaking; one for wood carv- 
ing; one for fine mechanical work (instruments of precision); one for 
metal carving and bronze mounting; one for optical instrument mak- 
ing, and one for trunk making. 

The manner in which these shops are operated constitutes the char- 
acteristic feature of the St. Nicholas school. The council of adminis- 
tration deals directly with skillful and honest proprietors, to whom it 
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furnishes the workroom free of cost. The proprictors furnish their 
own material, their equipment of which they retain possession, and 
meet all the expenses of lighting, heating, and maintenance, and dispose 
of the finished product at their own profitand risk. In return the differ- 
ent proprietors engage to teach the apprentices placed under their care 
all the processes of a trade and to form them into good workmen at the 
end of three or four years, according to the nature of the trade. The 
proprietors must be present all the time during working hours, or 
leave responsible and acceptable foremen in charge during their 
absence. They are bound to observe the public regulations as well as 
those prescribed by the direction of the school. They are held respon- 
sible for accidents. 

Supervision is also exercised by the Brothers, one being stationed 
on each floor to observe the conduct of the work and of the appren- 
tices. Each apprentice is generally required to furnish his own kit of 
small tools. 

From his entrance into the shop the apprentice does useful work. 
It is the aim of the management. to make conditions as nearly as pos- 
sible like those found in regular industrial establishments, without, _ 
however, the loss of time to the apprentice from running errands, 
etc. He must be given work proportioned to his strength and degree 
of advancement. The proprietor is required to tell him the piece 
price for making the object which is given him to do, and how long 
it would take a good workman to do it, thus enabling him to know his 
degree of advancement. Proper safeguards are provided to prevent 
the too frequent repetition of the same work, that is, specialization. 
The most profitable work is that which can be done only by pupils 
who have advanced farthest in the trade; hence it is to the propric- 
tor’s advantage to make the instruction thorough. The aim is to fit 
the apprentice so that when he begins work in the manufacturing 
establishments, etc., he will be prepared to go ahead as if he had 
served his apprenticeship there, but with a more complete knowledge 
of his trade. 

Strict discipline is maintained, but there are, properly speaking, no 
punishments. If certain requirements are not met tke apprentice is 
refused his monthly leave of absence. This and the threat of dismis- 
sal are the only forms of restraint in use. By way of encouragement 
the proprietors generally allow a small money gratuity, which, as the 
apprentice becomes proficient, amounts to 4 or 5 francs (80.77 or $0.97) 
aweek. Kight hours constitute a day’s work in the shops. Besides 
shopwork under the proprietors the pupils receive instruction in gen- 
eral or technical subjects, drawing, ete’, which is given by the Brothers. 
Two hours a day is devoted to this general instruction. 

The institution is conducted on the boarding-school principle. The 
fees are 50 francs ($9.65) for entrance and a monthly payment of 35 
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francs ($6.76), the latter covering the cost of lodging, board, clothing, 
washing, books, medicine, and medical attendance. If the pupil con- 
tracts a contagious or chronic disease, however, he is sent home. The 
principle of contracting with employers to furnish a trade education 
to apprentices is very similar to the system followed in the industrial 
school at Tournay, Belgium. In the present case, however, with two 
exceptions, the workshops are located in the school building and the 
apprentices are under a closer supervision by the school authorities. 
Each shop, which may be said to constitute a separate institution, will 
be examined in detail. 

The machine shop occupies a space of about 400 square meters 
(4,806 square feet) on the ground floor, but two gas engines each of 
15 horse power and the gas generators are placed in the basement. 
The shop is divided into two parts by a partition wall. One division 
is used chiefly for work in copper and its alloys, the other for iron- 
working, etc. They are well equipped with the necessary machinery, 
etc. Both divisions are under the direction of one firm. Their man- 
agement, and that of the engine rooms, is in charge of a competent 
overseer. The proprietors themselves are frequently on the ground 
and keep in close touch with the work. 

The apprentices in the machine shop are separated into three classes— 
copper turners, iron turners, and fitters. In 1900 there were 14 
apprentice turners—6 in copper work and 8 in ironwork—each class 
having itsownforeman. ‘The fitters numbered 38 or 40. These work 
alternately in copper and iron, and.are under two foremen, one for 
each specialty. Apprenticeship in these shops is of four years’ 
duration. 

The apprentice proceeds by easy stages from the most ordinary 
labor to that requiring a high degree of skill. This gradual develop- 
ment of the apprentice is well outlined by M. Emile Cail in his report, 
previously mentioned, on the private Catholic institutions. Speaking 
of the apprentice fitters, he says: 

At first the apprentice is required to take the rough edges off 
machine pieces, partly with a mortising chisel or a graying tool, partly 
with a file. Thus he becomes acquainted with the forms of the parts 
and, aided by explanations, with the processes of their manufacture, 
whether cast or forged. Next he will dress some surfaces which do 
not require a very fine adjustment. Thus he gradually acquires pre- 
cision in the use of the file. Meanwhile he becomes acquainted with 
the use of the drilling machine and the polisher and with the processes 
of screw-cutting, etc. At the end of his first year he will have a 
thorough knowledge of his tools and the ability to do simple fitting. 

Tn his second year the apprentice undertakes the fitting of somewhat 
complicated parts; spends more time in making tracings of parts after 
plans and side sketches, and extends his knowledge of the machinery, 
operating, when necessary, the planer, mortiser, filing machine, and 
corrugator. In regular industry these machines are generally placed 
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in the hands of a particular class of workmen, while the fitters have 
only to finish the parts by hand, assemble them, and set them up in 
place. 

In the third year more precision and finish is required in the appren- 
tice’s work, as he has to fit parts that are to move one upon the other. 
He begins to assemble the different parts of a machine in such man- 
ner as to secure the greatest possible regularity in their combined 
operation. 

Finally, in the fourth year he undertakes the fitting of the most diffi- 
cult parts and the most complicated machinery and acts as guide to 
his less advanced fellows, thus proving and perfecting his knowledge 
by teaching. 

The stages in the apprenticeship of the turners in iron and copper 
are analogous to those of the fitters. 

In each division of the machine shop the apprentices are taught the 
processes of forging, tempering, and annealing and sharpening their 
tools. The making of automatic lubricators, steam gauges, etc., con- 
stitutes the principal manufacturing enterprise that is undertaken in 
this shop, but the establishment is also able to produce machine tools 
for various uses. A part of the equipment of the shop is the work of 
the apprentices; thus a large drilling machine and three lathes were 
entirely built by them and turned out with accuracy and finish. They 
also constructed the two gas engines in use. Repair work for outside 
parties is done in this shop and constitutes a means of increasing 
the students’ knowledge. Such work is intrusted only to the most 
advanced pupils. 

The electrical shop was organized by the proprictors of the machine 
shop in 1898. It is well equipped with modern machinery. In 1900 
12 apprentices were at work, under a special foreman, making various 
parts of electric-lighting apparatus. Apprenticeships last four years. 

The printing shop is organized and operated exactly like an ordinary 
printing establishment and is equipped for executing every class of 
work. Its chief product, however, consists of bookwork. 

All the work is executed by the apprentices under the direction 
of 2 foremen, i pressman, and 1 proof reader. The apprentice is 
instructed in all that pertains to composition and presswork. The 
beginner sets type from printed copy until he has acquired rapidity. 
After one or two years he is allowed to enter upon the work of making 
up, and later of imposing the whole form. After each set of proof 
sheets has been read and corrected by the proof reader and author the 
apprentice is required to make the indicated changes on the galleys 
or pages. Successive revisions are made until the author signifies 
that the work is in condition for the press. 

For the actual work of printing the equipment includes several 
presses of modern type, among which are three perfecting presses. 
They are operated by a gas engine which is installed in the basement. 
The apprentices acquire a knowledge of all the details of operating 
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these machines—preparing the form and making ready for the press, 
ete. Whena large number of copies are to be printed, electrotype 
plates are used. The plates are prepared by outside establishments, 
but the operations are explained to the apprentices. 

In 1900 there were 36 apprentices in the printing shop, 22 of whom 
were engaged more particularly in composition, 10 in presswork, and 
4 (selected from among the most skillful pupils) in making up and 
imposing. In both divisions (composition and presswork) the appren- 
ticeship covers three years. 

Apprenticeship in the bookbindery covers three years. 

Although the sewing of the signatures is generally done outside the 
establishment, the apprentice is, nevertheless, instructed in this oper- 
ation. He may begin the apprenticeship by working either on new 
work or by rebinding old volumes. He is gradually taught the differ- 
ent steps in the process—the rolling, pressing, sawing, sewing of the 
volumes, etc. By the end of the first year he is working on ordinary 
editions. During the second year he learns to round, shape, and glue 
the backs, ete. He is then given work of a higher grade and is taught 
something about gilding on leather and gilding the edges of hooks. 
While the apprentice will rarely find occasion to perform these latter 
operations in Paris, where they constitute a special trade, his knowl- 
edge of them will be an advantage should he go to the provinces. 

In the third and last year the apprentice perfects himself in the 
several parts of the trade of bookbinding. He begins to bind editions 
de luxe in the different styles, the principles of which are explained to 
him in full detail before he proceeds to apply them. 

The graduates easily find employment, either in Paris or in the prov- 
inces. Some have become foremen in large establishments and some 
have become proprietors. The number of apprentices in this shop in 
1900 was 14. 

In the map-engraving and lithographing shop the apprentices work 
under the same direction. They employ in great measure the same 
principles, notwithstanding the different application of them. Both 
groups begin in the same manner, at first copying samples of penman- 
ship and guiding themselves by the use of a mirror. They learn the 
properties of the stone on which they are to operate. The stones are 
prepared sometimes by the ordinary engraving process, while at other 
times the design is raised on the surface of the stone by tracing over it 
with a special kind of ink or ink crayon, then washing ina preparation 
which fixes and renders the ink insoluble in water. The latter is a 
much cheaper process. 

The distinction between the two trades is based, not on the method 
of operation, but on the kind of drawing to be traced. The map 
engravers are given exercises in reproducing to a different scale, in 
the conventional forms of and variations in letters, and in representing 
mountains, etc. 
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The lithographers, in preparing for commercial work, learn the 
different styles of handwriting in current use; the make-up of the 
vignette, both by engraving and the other process above mentioned, 
the arrangement of letter heads and billheads, and stippling for 
chromo-lithography. 

The apprentices learn by practice how properly to manipulate the 
sheet at each successive impression when more than one color is used. 
Apprenticeship in each trade is of four years’ duration. In 1900 there 
were 16 apprentices in this shop—5 in map engraving, and 11 in 
lithography. The map engravers generally find employment in Paris 
or in some other large center. The force in the cartographic office of 
the ministry of war is composed largely of former St. Nicholas ap- 
prentices. They generally begin work at a wage of 4% or 5 francs 
($0.87 or $0.97) a day, but soon afterwards obtain from 8 to 10 francs 
($1.54 to $1.98), according to individual skill. The lithographers, it 
is said, receive about the same wages, but they find employment 
much more readily, as their knowledge qualifies them for service in a 
greater number of establishments. 

The shop for joinery and cabinetwork is one of the two shops not 
located in the school. The apprentices are placed with a firm that 
manufactures furniture, carved chairs, etc. The length of the appren- 
ticeship is three years. It is the director’s duty, besides giving the 
technical instruction and correcting the pupils’ work, to train them 
in reading plans and to cultivate in them the appreciation of the forms 
adopted in the different styles of furniture. The programme is as 
follows: 

During the first year the apprentice becomes familiar with the tools, 
and is exercised in sawing and rough planing wood and in making 
joints. During the second year he passes to plain searfing or jointing, 
working on chairs, frames, drawers, small tables, etc. In the third 
year he does work requiring greater skill, such as the mounting and 
finishing of furniture, tables, sideboards, credences, beds, cupboards, 
wainscoting, ete. 

The number of apprentices in this shop in 1900 was 20. On termi- 
nating their apprenticeship they very easily obtain-employment in 
Paris at a wage of 60 centimes (12 cents) an hour. 

The wood-carving shop is also located outside the school building 
and is managed by the same proprietors that train the apprentice cabi- 
netmakers, but a special foreman is placed in charge of the carvers. 
The programme of apprenticeship, the full term of which is four years, 
is as follows: 

The first six months are occupied in acquiring a knowledge of the 

‘general principles of the trade, and in learning to handle the tools, 
waste pieces of wood being used for the purpose. During the next 
six months the pupils begin productive work on plain moldings deco- 
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rated with heart-shaped leaves, beads, or ribbons, and also attempt 
simple corbels in rose work. In the second year they undertake more 
complex moldings, such as godroons, shellwork, and leaves of acan- 
thus, laurel, or oak; then rose work, plain work on chairs, ete. In 
the third year they begin on the more difficult parts of chairs—arms, 
curved back pieces, and crooked feet; then openwork gallery trim- 
mings and elaborate consoles, passing finally to the execution of 
more advanced work, outlined by the pupils of the fourth year. In 
the fourth year the work is principally on friezes, plasters, panels, 
wainscoting, columns, and capitals. 

Ornamental design constitutes an important part of the instruction. 
In the workshop the apprentices are surrounded by numerous well- 
selected models which serve as a means in the development of taste. 
Most apprentices remain in the trade of wood-carving. Some, how- 
ever, take up carving on stone and after a little practice become pro- 
ficient in the art. 

The graduates readily find employment. The wages received on 
leaving the shop are never less than 60 centimes (12 cents) an hour. 
Those apprentices, however, who have an artistic gift in addition to 
their technical knowledge soon obtain better remuneration. Some of 
the more gifted graduates have become, when quite young, foremen 
in large establishments. The number of apprentice carvers in 1900 
was 25. 

In the metal-chasing and bronze-mounting shop the apprentices are 
divided into three classes—metal chasers, bronze mounters, and lathe 
workers. The metal-chaser’s work, briefly stated, consists in finishing 
castings of bronze or brass in the form intended by the designer. It 
requires the removal of the seams, tap holes, air holes, etc., from 
the casting and the finishing of every part and detail in an artistic 
manner. 

The bronze-mounter’s work consists in assembling the separate casts 
or pieces of which an object is composed. During the apprenticeship 
the boys learn to trace out and prepare the surfaces which are to be 
joined; the method of heating the parts and the care to be taken to 
guard against deforming them; the proper method of applying the 
solder, and the filing down, tempering, and flushing of joints neces- 
sary to secure a perfect finish. In this work a thorough knowledge 
of linear drawing is a great aid to the apprentice. Some of the 
mounters engage in electrical and automobile work after terminating 
their apprenticeship. 

A three years’ apprenticeship is required in each division. It is 
said the apprentices, although often far from being accomplished 
workmen, are so well prepared when they leave the shop that they 
readily become good workmen. The metal chasers are able to earn 
4 to 5 francs ($0.77 to $0.97) per day, while the bronze mounters are 
said to earn 4 to 6 francs ($0.77 to $1.16) per day on leaving the shop. 
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In 1900 there were 18 metal chasers, 8 bronze mounters, and 3 lathe 
workers serving an apprenticeship in this shop. 

The shop for instruments of precision or fine mechanics is directed 
by a firm that manufactures and perfects scientific instruments and 
instruments of precision which, by reason of the delicacy of their parts 
and the accuracy required of them in their operation, call for perfect 
and careful adjustment. 

In 1900 the shop contained 22 apprentices. Aside from the equip- 
ment of large tools with which the shop is supplied by the contractors, 
each apprentice has an individual kit of tools for which he is held 
responsible. Part of these hand tools are made in the shop by the 
apprentices. The processes of instruction are much the same as those 
mentioned in connection with the description of the machine shop. 
An important difference is that whereas in the machine shop the fitters 
and the turners form two distinct classes, in this shop the apprentice 
learns both the fitting and the turning. He is also taught to polish, 
to nickel plate, and to varnish the parts that he makes. 

The apprenticeship is of four years’ duration. Upon its completion 
the graduate knows the trade well enough to practice it in any 
branch, which makes it easy for him to obtain employment. He is 
qualified to enter an establishment for the manufacture of telegraphic, 
electrical, or optical apparatus, telephones, water, gas, or electrical 
meters, registers, or recorders, photographic apparatus, cinemato- 
graphs and phonographs, and laboratory instruments, such as_ sac- 
charimeters, spectroscopes, microscopes, or instruments used in 
astronomical work and nayvigation—sextants, compasses, ete. 

The wages obtained by the graduates immediately after leaving the 
school are rather low, being generally only 40 centimes (8 cents) an 
hour, but they are rapidly increased, and often reach from 75 cen- 
times to 1 franc (14 to 19 cents) per hour. 

Apprentices in this shop are included in the class of artisans who 
may compete for exemption from two years of military service. 

It has been seen that apprentices in this shop do all the opera- 
tions necessary in the production of a completed instrument. While 
they do not specialize in the school as do the apprentices in the 
ordinary machine shop, specialization is often required in actual busi- 
ness. This is particularly true of the turning required in the manufac- 
ture of optical instruments; hence the need of a shop for the special 
training of optical turners who become specialized in this particular 
branch of fine mechanics. 

Apprenticeship in the optical instrument turning shop lasts four 
years, and the apprentice is developed in the same manner as in 
the other shops. He begins by making the springs, then the screws, 
eyepieces, parts for receiving the lenses, etc. He is also instructed 
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in making his own tools. He begins with the bar of steel, forging it 
in the (oem of the tool desired, which he then tempers, anealat and 
sharpens. In his last year he is intrusted with putting together the 
separate parts of an article. 

Although especially trained for one class of work, the graduates 
can do various kinds of work outside their specialty, The processes 
being identical, they can make the separate parts in many sorts of appa- 

ratus used in physical laboratories, in telephone work , telography, pho- 
Beachy. electrical installation, the utilization or measuring of gas, 
etc., or they can apply their special skill in an instrument manufactory. 
On leaving the school, they can obtain 5 or 6 francs ($0.97 or $1.16) 
aday. If they have aptitude, however, this wage is gradually raised 
to 9 or 10 francs ($1.74 or $1.93). This shop has been nearly thirty 
years under the direction of one firm. It contained 12 apprentices 
in 1900. 

The trunk-making shop was established previous to 1859. It was 
reorganized in 1899, and is occupied exclusively in the finishing of 
a and valises. The valise frames and trunk boxes are bought 

eady made and are trimmed and finished in the shop. 

The apprentice begins his course by sewing leather handles. Then 
he pastes and makes up the cheapest sort of valises, then jointed 
valises with iron or leather corners, then successively leather hat- 
boxes, cloth valises, leather valises, etc. In the second year he takes 
up all kinds of fine valise work, as trimmings of pigskin, sheepskin, 
or parchment, and the making of ordinary leather trunks. In his 
third and last year he works on fine leather trunks and various fancy 
articles belonging to the industry. 

Wages in eae trade are not very high; yet it is not difficult for 
graduates to obtain a wage of from 40 6 55 centimes (8 to 11 cents) 
an hour on leaving the school. In 1900 the number of apprentices in 
this shop was 20. 

Aside from the regular eight hours’ shopwork, the apprentices are 
required to spend two hours a day in class exercises. These exercises 
are arranged in such manner as to afford as nearly as possible a suit- 
able complementary instruction to the apprentices of each shop. The 
instruction is chiefly in drawing applicable to the various industries 
or groups of industries represented in the shops, but other subjects 
are touched upon. The apprentice has previously been more or less 
prepared for the apprenticeship, in so far as the theory is concerned; 
hence it is only necessary to emphasize during the first year of appren- 
ticeship some elementary principles that are particularly involved in 
the practice of the trades taught. 

There are three drawing courses, each covering three years. They 
are—(1) a course in mechanical drawing for the apprentice machinists, 
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instrument makers, optical turners, and electrical workers; (2) indus- 
trial drawing intended more particularly for the apprentice cabinet- 
makers; and (3) a course in decorative and art designing for the 
apprentice lithographers, map engravers, wood carvers, metal chasers, 
and bronze mounters. The apprentice compositors, printers, binders, 
and trunk makers each join the course best suited to their individual 
aptitudes. There is also a more elementary course for those who can 
not take one of the courses above enumerated. 
The detailed programmes of these courses are as follows: 


Mechanical drawing: First year—Sketches and outlines taken directly from 
machine parts. Elements of kinematics. Exact drawing to scale from sketches. 
Second year—Kinematics continued. Plans and drawings of working parts of 
machinery. Strength of materials. Third year—Outlines of engines. Steam 
engines, gas engines. Machine tools. 

Industrial design for woodworking: First year—Object drawing, using customary 
wooden objects. Simple groupings (assemblages). Exact drawings to scale from 
sketches. Second year—Deseriptive stereotomy. Studies of furniture. Sketches 
of furniture. Third year—Stereotomy applied to carpentry. Sketches from nature 
and from drawings (furniture, staircases, etc.). Composition according to specifi- 
cations. 


Art and decorative design: First year—Drawing from copy, plaster casts, and 
engravings. Elements of decorative composition. Second year—Drawing from 
busts. History of ornamentation. Elements of decorative composition. Third 
year—Study of the human form and of decorative figures. Study of the classification 
of styles. Ornamental composition with reference to modern house furnishing and 
to the decorative arts. ; 

While there are no regular courses in theory, special lessons in the 
technology of their trade are given the apprentices at different times, 
as required in the development of their work. 


MARTIN SCHOOL FOR GIRLS, LYON. 


The institution known as 7’ Heole la Martiniore des filles was founded 
in 1879 in accordance with the testament of Major Martin, who left a 
legacy for the establishment of an institution for educating children 
of the city of Lyon. Its object is to give a superior primary and trade 
education to girls graduating from the primary school. 

The school term lasts from October 1 to July 15. 

The regular course of study covers a period of three years and is 
pursued uniformly by all the pupils, the forenoons being devoted to 
general and the afternoons to technical instruction. Pupils who com- 
plete the three years’ course may spend a fourth year at the school, 
devoting the entire day to the practical work. 

The branches of general instruction are reading, grammar, French 
language, history, geography, drawing, mathematics, physics, chem- 
istry, and domestic economy. The special courses are commer 2, 
stenography and typewriting, industrial drawing, embroidery, and 
dressmaking. 
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The following table shows the number of hours per week devoted 
to each trade course: 


HOURS DEVOTED TO EACH TRADE COURSE IN THE MARTIN SCHOOL FOR GIRLS, LYON. 


Hours per week. 


e ¥ Fourth 
Trade course. First Second Third year 
year, year, year. (op- 
tional). 
EMER CA WRN: Soo i Sd a Scie chwcnowe chem diab 173 174 17} 35 
Embroidery: 
LESS ECS a a 103 103 104 21 
Embroidery wn tL eh en RED eT Ee Se ire SR pe 102 104 104 21 
“DU ETE SS 8 0 ee ee eee a 173 173 173 35 


The hours per week devoted to the other special courses are—to 
commerce, 17} to 194 hours; to stenography and typewriting, 174 
hours. 

The school possesses a very complete equipment of materials for 

nstruction and an Sale, fork library. 

The board of administration of this school is composed of the mayor 
of Lyon and four associates. The teaching personnel consists of nine 
instructors. At the end of the third year examinations are held before 
a board made up of professors and persons engaged in business and 
industry in Lyon, and diplomas are given the pupils who obtain a 
good general average. Prizes and bank accounts are awarded at the 
end of eodk year. 

The attendance figures for the five years ending January 1, 1899, do 
not show much variation. On that date the total oe was 182, 
Of these pupils 106 were in the commercial and 76 in the industrial 
courses. 

The expenditures of the school for 1899, amounting to 40,000 francs 
($7,720), were entirely covered by the legacy of its founder. 


MUNICIPAL TRADE SCHOOL FOR GIRLS, RUE FONDARY, PARIS. 


This school was established in 1881. Its object is to teach young 
girls certain trades suitable to their sex, = at the same time to instruct 
them in the duties of housewives. 

The regular programme of instruction covers three years and com- 
prises courses in dressmaking, linen needlework, millinery, embroidery, 
corset making, artificial-flower making, garment making for children, 
and ironing, the last-named course being of two instead of three years’ 
duration. The number of hours per week devoted to each of these 
courses is 30 for the first year, 35 for the second year, and 41 for the 
third year. The course in ironing consumes 30 hours per week 
during the first and 41 hours per week during the second year. There 
are besides special courses in cutting and fitting, embroidery work 
for under-garments, and shirt aoe In addition to these special 
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trade courses there is a general course which all pupils must take and 
which comprises advanced primary instruction, bookkeeping, draw- 
ing and water-color painting, and cooking and practical instruction 
in domestic economy. The school possesses a full equipment of all 
materials needed for instruction. Its affairs are administered by a 
commission composed of members of the municipal council, persons 
engaged in industry, and a representative from each of the ministries 
of commerce and of public instruction. 

Pupils must be not less than 13 nor more than 15 years of age, except 
in the case of those holding certificates of primary education, who are 
received at 12 years of age. An entrance examination is taken by all. 
Tuition is free to residents of Paris of French nationality. The attend- 
ance upon the various trade courses of the school on January 1, 1899, 
is shown in the following table: 


PUPILS ATTENDING EACH TRADE COURSE IN MUNICIPAL TRADE SCHOOL FOR GIRLS, 
RUE FONDARY, PARIS, JANUARY 1, 1889. 


7 e First Second | Third 
Trade course. year. year. year. Total. 
| 
re seriney kd Sie, a stem ierstetotersysretsieselare stetsiaietatata ave stacstatatetoimia a mteteteetatatetetare 43 | 37 30 | 110 
TAME TANT COOLS NT OL ers cp reree crsra lets ocatctc leis eiatale aveloiminnctere ic tale miner eisteteters 11 4 3 | 18 
MDT OLM ERY sce aste weretase te iors siete orcialotarzlo refers /ajsisieveive. sje aicYateher ses reverets 5 8 3 16 
Ar tG eT ANE RON eI oka eee mee aemisieee cake Aa cecesieemeeieas 3 4 4 | il 
Corset making 5 4 5 5 14 
STROM S Weta ee yofate eit e = 2 3 2 7 
INIA TN S Tay eect ne oielersia/~ eis cicraae etnsteie ee cniciaten ine ee olaioeeeiae) ec 8 11 6 24 
Garmmentunakinevtorehildremis. sccmecesctenicocieenceeees serene 10 10 7 27 
Ota Ree tie eae aw siccesecivine adc clewelditas oe men isos mantener 86 82 59 227 


The number of pupils graduated in 1898 was 62. 

The revenues of the school are derived from subsidies granted by 
the city of Paris, from departmental and communal appropriations, 
and from the sale of articles made by the pupils. In 1899 the receipts 
were 102,155 francs ($19,716) from the city, 208 francs ($40) from the 
department, 5,048 francs ($974) from other communes, and 10,063 francs 
($1,942) from work of pupils, making a total of 117,474 francs ($22,672). 


THE ELISA LEMONNIER TRADE SCHOOLS FOR GIRLS, PARIS. 


The Society for the Maternal Protection of Girls was organized in 
1856, with Mme. Elisa Lemonnier as pr esident. Its aim was to secure 
fines for young girls in indigent circumstances and to teach them a 
trade by which they might make a living. It placed several children 
in Paris and others in Germany, but, having nowhere found homes that 
fully met their views, the members of the society determined in 1862 
to open special training institutions. At that time the society enlarged 
its sphere of activity and took its present title of Society for the Trade 
Education of Women. It founded in the Rue de ia Perle the first 
trade school for women in France. This school had great success, and 
others, modeled exactly after it in programme and details of organiza- 
tion, were opened one after another. Later the society adopted the 
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plan of developing especially two of its schools and giving these an 
equipment and programmes which would make them model schools. 
The first of these was founded in 1864 and is located in the Rue 
Duperré; the other, founded in 1870, is in the Rue des Boulets. The 
society owns the buildings in which both schools are installed. 

In these schools the courses open on the first Monday in October 
and close August 2. In addition to the industrial and commercial 
courses proper, each school gives general courses, covering the follow- 
ing subjects: French, arithmetic, geometry, history, geography, sci- 
ences, writing, and sewing. The direction of each school is intrusted 
to a woman, and most of the teachers are women. The curriculum of 
trade education covers four years, the commercial three years. Fol- 
lowing is a list of the branches taught in the industrial department of 
each school and the number of hours per week devoted to each: 


HOURS PER WEEK DEVOTED TO EACH SUBJECT IN THE INDUSTRIAL DEPARTMENT OF 
THE ELISA LEMONNIER TRADE SCHOOLS FOR GIRLS, PARIS. 


Hours per week. 
Subjects Rue Duperré School. Rue des Boulets School. 
| First /Second| Third | Fourth} First |Second| Third | Fourth 
year. | year. | year. | year. | year. | year. | year. | year. 
| 

PE ANI wre wu vlc pte iainle eae ain anne nia 18 | 18 18 18 14 9) 9 18 
IS eS OG 2 a5 Se eS ee eae rey 3 3 Dial emcee 2 2 4 
RFCOMCDI i coeh ane cle sees. 02 seeees 1 | 1 a 1 CM Mc anpp| PSapeadd Aanooac 
Descriptive geometry .............-. (aoRaoade | if 1 RIF Ran Aoaho Senne sc raced 3 
PROTO s soee Oe ee eas Vee Eset | 2 2 de ORS 5 HRA ey 3 3 
Decorative composition............- Qe 2 4 4 6 6 6 6 
TEIISEe ee (ABT of AO Re pe eo Se Pee ee | 1; 13 Ae es sintaieln o {ine emisis cle 2 2 
Pema ities eae ee A, hanes 4 4 HU Gendecaa aaBbdeT leaaoeogelaAgacon. 
SIMgM he nre WOLkK se. ce coc ~ vst eee nes eects 4 4 ye AC Ape 2 2 2 
ish alte Kerkase in te\ eas Saar es Pe ices af a 2 2 2 3 3 8 3 
MEDI BMITE WOLK.= cy 2scisisecse wen scee foo eita= 3 3 Bl oat area idtlenates | saeiere = 6 
aber COLORWONK 22. closes aca 2e enc ar | wien velna'n 2 2 Dees sie 3 3 3 
Enamel and ceramic decoration....)....--.- 2 2 Dil emia nies 2 2 2 
AR HIS CMCOUNET W OEMs sees ek eos saeic a] es sistian| = ~:<lererein sila a ginieew webs noe 2 2 2 |. --- ne 
ab OU PIASS. cont Sec seein o le doxtense eogeeces Hen csaee Pace sare 3 3 Sid ose ath cre 
PaO NOMUCLY oon nas aa ee a= |omie so = =! Ison Bas apo age |e ccnaue 27 27 27 27 
Sewing 16 | 22 Ce ee Sateage 22 22 DD || ore roe 
Cutting . 3 5 i Serer 3 je-ssees- B |... s esse 
Pattern making 1 3 bi enor 2 2 2 Nass /ericr 
PuPLOIGeNy PAbLErM WAIN Eo ae ole ae = am ntall = noice e sce heen asics s cine 2 2 Deere le 
Arithmetic and geometry........... 4 | 4 AN pone re ate 4 4 rs eee ae 
Physical and natural science ......- 2 4 Sil teers ate 2 3 See Shean 


The attendance on January 1, 1899, was 422 pupils, distributed as 
follows: Industrial course, 266 pupils; commercial course, 92 pupils; 
preparatory course, 64 pupils. 

The general studies are taken by all the pupils alike. 

The Society’s eis for the year 1898-99 are reported as follows: 


Subsidies: 
iron GeO. ok cao 22 556 5500 545g a BORD RIED EEE Deans aaa See $2, 026. 50 
Eoin mtln Cle lty Ola AnS meee eet eels sian <lc\o nm orieeecina is a= == © 4, 632. 00 
Btwn HAL TROON poenococeeoson 26 He sea eee eee oan eae 19. 30 
ingen AlOUSsASSOCIlaLlOn Camere mrenianies sate cis le neeaciecias 2s -s ea 376. 35 
Stearman ThvelniGltalSs 45 snogaS aoe or oC ORD ED DOOR ERO De noe Sea 4, 059. 76 
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Gitte-for panticular ends. aas=eee se-5 ot. nana hae ate es ee ee $559. 87 
Assessments of the 368 active members —....- 2... -- anew enon a eee ne 1, 980. 47 
Bugis eed eeenes Soares eee mee oa. nian tnt Sele simerae eo nitere een 4,952.17 
SEL ee ee ee eT ree ape OI ee Oh os chaz ta arene encanta oe PRR LE SRW ate IRC ct 5, 487. 74 

Scholarship fondé: 
IDS RRNA le eee nace: ce Eon nee pee ene eee ee Beep One ae 234. 50 
Gigi hh begs ears ee aa Sa ae tac a oe eer oer ee eierne Peer 911, 92 
INNS CHLOE ONG etm cas Se aee sie oie ecco ncn a ee le ee 244, 68 
ANOY i Nae Sant SEE iE Re ree Ee Abs ESN AE Oe CE Ba AEC PBN eee Rie Bem Ie ee 25, 485. 26 


The expenditures exceeded the total receipts by 2,993 francs ($578). 

Each year general competitions are held, open to the pupils of the 
two schools. They enter other contests also, such as those of the 
Central Union of the Decorative Arts, those held under the ministry 
of fine arts for the different degrees of professor of design, and art or 
industrial expositions, etc. 


TRADE SCHOOLS FOR SINGLE TRADES. 


There are comparatively few genuine trade schools in France in 
which the instruction is limited to a single trade. A list of them has 
already been given. It is undoubtedly true that the instruction in 
some of these schools relates to an industry in which, in actual prac- 
tice, the work is specialized, but this specialization does not exist in 
the instruction given at the schools. It is considered better to have a 
wide general knowledge of the trade to which the instruction relates 
than a specialized training in some particular branch of it. Several 
representative schools belonging to this class are described in the 
following pages in the alphabetical order of the occupations taught: 


APPRENTICESHIP SCHOOL OF THE ASSOCIATION OF CARRIAGE 
WORKERS, PARIS. 


This school was established in 1888. Its aim is to take boys finish- 
ing their school education and give them an apprenticeship which will 
make of them skilled workmen in the carriage-making industry. The 
instruction comprises five distinct departments—joinery, wheelwrights’ 
work, fitting and blacksmithing, carriage upholstering and trimming, 
and painting. Instruction is given each day in all these branches by 
five teachers, each having one department. Apprentices devote two 
hours per day to theoretical and practical work in each department, 
or a total of sixty hours per week. The term of apprenticeship is 
three years, and for the services they are able to perform during 
this period the young men receive a remuneration of from 1.50 to 8 
francs (29 to 58 cents) a day. 

On January 1, 1899, the total number of apprentices at the school 
was 15. Since 1895 employment has been found for an average of _ 
5 apprentices each year. / 
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The receipts for 1899 consisted of a subsidy of 3,000 franes ($579) 
from the city of Paris and assessments of members of the association 
amounting to 1,692 franes ($327), to make up the balance of a total 
expenditure of 4,692 franes ($906). 


FRENCH SCHOOL OF HOSIERY, TROYES. 


This school was founded in 1888 by the local chamber of commerce 
and the association of hosiery manufacturers-and employers in related 
industries. It receives aid from and is under the control of the 
National Government and the general council of the Department of 
Aube. At first the school was subsidized by the municipal council of 
Troyes, but since 1896 it has received no support from the city. By 
means, however, of the subsidies from other sources this school 
renders important service to the local industry by educating persons 
for positions such as overseers and superintendents of mills. It does 
not aim to train operatives. 

The administrative board is composed of members of the chamber 
of commerce and of hosiery manufacturers of Troyes. 

The school term opens at the beginning of October and closes at the 
beginning of August. The curriculum covers two years. The pro- 
gramme of studies and hours per week are as follows: 

First year: Elementary study of textiles, first principles of spinning, of weaving, 
and of the technology of hosiery manufacture, 2 to 3 hours; mathematics—elemen- 
tary geometry, arithmetic, including progressions and logarithms, 4 hours; drawing— 
geometrical drawing, sketches and drawings of machine parts, 6 hours; practical 
work in hosiery manufacture, 20 hours; practical work in’machine fitting, 10 hours; 
history and geography, 1 hour. 

Second year: Technology of spinning, weaving, and hosiery manufacture, 2 to 3 
hours; mathematics applied to industry, 11 hours; industrial drawing, 6 hours; prac- 
tical work in machine fitting, 10 hours; shopwork in hosiery manufacture, 14 hours. 

The programme of most of this second year’s work is given in fuller detail, as fol- 
lows: 

‘Technology: Elementary, principles of cotton and wool spinning; visits to shops in 
connection with technology of hosiery manufacture. 

Mathematics and physics: Summary of elementary algebra, including equations 
of the second degree and their discussion; elementary geometry; elementary 
descriptive geometry and its applications; kinematics, as complete as possible; 
general precautions to be taken in operating machinery; principles of industrial 

~mechanics, mechanical work, levers, strength of materials; general principles of 
industrial physics; elementary principles of the industrial applications of electricity; 
steam generators and engines, gas engines, gasoline engines, hydraulic engines. 
- Industrial drawing: Drawing from outlines made by the pupils, or following . 
specifications given. 

Attached to the school is a knitting mill with a complete equipment 
for instruction in hosiery manufacture, a machine shop containing 
vises, a forge, a foot lathe, and a hand boring machine, besides 
numerous smaller tools, and a library. 

Examinations are held at the close of each semester covering all 
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the subjects taught. A pupil whose work is unsatisfactory at the 
end of the first year is not admitted to the higher division. ‘Those 
who pass the final examinations receive diplomas. 

The number of pupils attending the school varies from 14 to 18. 
Young men without means are received gratuitously, and the four 
obtaining the highest averages on a competitive examination receive 
an allowance of 200 francs ($38.60) the first year and 250 franes 
($48.25) the second. These allowances are called residence scholar- 
ships (bourses de séjour), and are intended to assist the families of the 
holders to supply their needs during their attendance at the school. 
They also partially compensate the young men for the loss of wages 
they might carn during that period. 

The total receipts of the school for the year 1899 were 14,022 franes 
($2,706). Of this amount, the principal items were 3,000 francs ($579) 
from the State, 2,000 francs ($386) from the Department of Aube, 
2,500 francs ($483) from the chamber of commerce, and 4,730 francs 
($913) from the association of hosiery manufacturers. 


SCHOOL FOR MINE BOSSES AND FOREMEN, ALAIS. 


The idea of a school for the training of mine bosses originated with 
the mayor of Alais, who laid before the common council of the city a 
proposition to establish a school of such character. The subject was 
afterwards taken up by the general council of the Department of 
Gard, and the creation of the school was finally authorized by a royal 
ordinance issued September 22, 1848. On July 25, 1845, the minister 
of public works promulgated the regulations that should govern the 
school, and in November of the same year the first students, 13 in 
number, were admitted. 

The organization of this school has received but unimportant modi- 
fications since its creation. The idea of preparing men who should 
engage in the actual operations of mining as bosses rather than engi- 
neers or directors has never been lost sight of, and the instruction 
given has consequently always been thoroughly practical. The school 
is now governed in accordance with the decree of July 18,1890. The 
most important changes introduced by this decree over the provisions 
of the ordinance of 1843 relates to the composition of the teaching 
staff and the minimum age of admission. Under the regulations now 
in force the director of the school must be a chief engineer of mines. 
He has under him two special teachers, a master overseer (mattre sur- 
veillant) and a steward (économe). All four of these assistants must 
be selected from the class of mine controllers (contréleurs des mines) 
and be appointed by the minister of public works. There is also a 
teacher of French, who is appointed by the prefect of Gard. 

The school is supported in part by the State, the Department of 
Gard, and the city of Alais, as the tuition fees received are wholly 
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inadequate. The tuition fee, including board and lodging, is 400 
francs ($77.20) a year. Most of the students, however, are in receipt 
of scholarships. The minister of public works has five at his disposal, 
and the Department of Gard has eight. Others are given by different 
departments and mining companies. 

The students of the school are recruited mainly from among the 
mining population of the district in which the school is situated and 
to a less extent the other mining districts of France. Their ages at 
entering vary from 18 to 25 years, and they must have had at least 18 
months’ actual work in coal mines. As the number of students is lim- 
ited to about 45, and not more than from 20 to 25 students can be 
admitted each year, a selection of the’ persons to be received is made 
by means of a competitive examination. 

During the month of July all candidates are first examined in the 
arrondissement in which they reside. Those who are successful in this 
examination can take the final examination for admission, which is 
held at Alais. This latter examination includes a test of the candi- 
dates’ ability in reading, writing, and arithmetic, but particularly 
relates to their practical knowledge of mining operations. Candidates 
can also request to be examined concerning their knowledge of algebra, 
geometry, trigonometry, physics, and chemistry. Preponderating 
weight, however, is given to their knowledge of practical mining oper- 
ations. Usually about 55 to 65 persons take the preliminary exami- 
nation. Of these, from 40 to 45 are permitted to take the Alais 
examination, and from 20 to 25 are admitted as students. The official 
reports note that during the past ten years there has been a distinct 
rise in the level of the intellectual attainments of the candidates. 

The course of instruction lasts two years. Its most significant fea- 
ture is that the students are not taken entirely out of the mines during 
this time, as it is believed to be very desirable that they should con- 
tinue in the closest touch with mining work. ‘The students thus pass 
but 6$ months of each of the yearsat the school. During the remain- 
ing 54 months they are sent as ordinary laborers or mine measurers. 
The instraction given consists of the French language; the elements 
of algebra, arithmetic, and geometry, as far as these studies are neces- 
sary foran understanding of practical mine operations; special courses 
in topography, physics, and chemistry; mechanics, mineralogy and 
geology, and the exploitation of mines; linear drawing, as well as a 
certain number of practical exercises relating to topography, geology, 
and industrial drawing. 

In addition to these regular courses, there is a special course open 
to the ten students passing highest in the examinations. This course 
is given by a mine controller residing at Alais, and consists of one 
lecture a week upon the law of mines, quarries, steam boilers, ete. 


806 REPORT OF THE COMMISSIONER OF LABOR. 


The purpose of this course is to fit the student for the duties of mine 
controller, though the information imparted is of use to all classes of 
mine workers. 

The 64 months of each year devoted to studies are broken up into 
two periods, one of 44 months during the winter and the other of 2 
months during the summer. During these months the students board 
at the school. They rise at 5 o’clock in the morning and retire at 9 
in the evening. Each day they have two sessions, one of 3 hours and 
the other of 14 hours, in addition to three lessons in French of an 
hour each during the week. The remainder of the time is passed in 
study, recreation, and meals. 

Following is a more detailed statement of the character of the tech- 
nical courses: 

The course in surface and underground topography consists of 20 
lessons. The study is pursued entirely with reference to its applica- 
tion to mining. Twice a week, during the summer months, the 
students go into neighboring mines, where they pass through all 
operations relating to underground surveying. Once a week they 
have practical work in surface topography. Reports of plans are 
subsequently considered in the class-room exercises. 

Physics and chemistry are taught entirely by the experimental 
method. The course includes 16 lessons in physics and 20 lessons 
in chemistry. In physics especial attention is given to natural forces 
and to principles made use of in mines. In chemistry the study is 
restricted to a rapid survey of the principal properties of the metals 
and metalloids and the description of the methods of analysis of com- 
bustibles, of fire damp, and of the principal metals. The study of 
each metal is accompanied by instruction regarding metallurgical 
operations involved in its transformation from the raw ore to the fin- 
ished product. 

The course in mechanics and machinery embraces 29 lessons. The 
first few lessons consist of a study of the theoretical elements of 
statics, kinematics, and dynamics necessary to understand simple 
machines and steam engines. The subsequent exercises relate to the 
description of machines and engines. Two lessons are devoted to 
the strength of materials. Once a week the scholars go to industrial 
establishments of the neighborhood where they study and make 
sketches of machines or parts of machines. They also make drawings 
of mine machinery, ete. 

Instruction in geology and mineralogy is given in 28 lessons, numer- 
ous examinations of the collections ordered by the school, and eight 
days spent in field work. The course is divided into four parts. The 
first includes the indispensable general ideas of geology; the second, the 
study of rocks and minerals; the third, an elementary study of strata; 
finally, the fourth, a study of the principal coal basins of France 
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and of the different kinds of coal deposits. Use is made of numerous 
photographs in this course. 

Thirty-eight lessons are devoted to the subject of the exploitation 
of mines. This course is purely descriptive. Only practical mining 
operations are considered, and work being carried on in the neighboring 
mines is constantly referred to by way of illustration. 

During the months that the students are working in the mines they 
are given different classes of duties to perform. On returning to the 
school they are required to make a report on what they have done. 

By means of frequent examinations and other tests the relative 
standings of the students are carefully recorded. Four-fifths of the 
graduates highest in rank are exempted from two years of military 
service. A decree dated January 2, 1883, permits the three students 
standing the highest to be appointed mine controllers without passing 
any other examination. 

There can be no doubt that the school bas admirably fulfilled the 
purposes of its establishment. During the period from the date of its 
foundation to the close of 1899 it has prepared 852 students. Of these, 
116 are dead, and no information is obtainable concerning 193. The 
careers of 543 are definitely known. Of these, 197, or 36.3 per cent, 
occupy the post of boss miners or directors of particular services; 98, 
or 18 per cent, are mine measurers; 165, or 30.4 per cent, occupy various 
positions of responsibility—assistant engineers, directors of small 
_ works, etc.; 40, or 7.4 per cent, are engineers or directors of important 
works; 41, or 7.5 per cent, are controllers of mines or superintendents 
of roads and bridges; 2, or 0.4 per cent, are officers in the regular 
army. Fourteen per cent of these persons reside in foreign countries, 
of whom one-third are in Algeria and Tunis, one-third in Spain, and 
the remaining third scattered throughout the world. 


SCHOOL FOR MINE BOSSES AND FOREMEN, DOUAI. 


The school for mine bosses and foremen at Douai was created by 
decree of March 27, 1878, in response to the request, and promise of 
financial aid, of the two great mining departments of the Nord and Pas- 
de-Calais. The purpose of this school is strictly analogous to that of 
the school at Alais that has been described. To carry out that purpose 
almost the same scheme of organization and programme of studies 
has been adopted. The following description of this school is taken 
from the very interesting account prepared for the Paris Exposition 
of 1900, and published in the Journal Officiel of July 30, 1990. It 
shows not only the organization of the school but the intensely prac- 
tical spirit in which itis administered and the happy results that have 
been obtained. 

The purpose of the school is to take young men who already have 
an acquaintance with the practical features of mining and give to 
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them the training fitting them to occupy the positions of mine bosses, 
mine measurers, ete. A few of the more intelligent students continue 
their studies after graduation and rise to higher posts in the state 
service or private industry, but the great majority have no other 
expectation than to become subordinate officers in mines. 

Candidates for entrance must be at least 18 years of age, have had 
eighteen months’ experience in coal mines, and be in possession of a 
satisfactory primary education. The school receives only boarders, 
the cost of tuition, including board and lodging, being 500 franes 
($96.50) a year. 

The school is directed by a chief engineer of mines, and instruction 
is given by three teachers who must each have the grade of controller 
of mines. The duration of studies is two years, and, as at the school 
at Alais, about half this time must be spent in practical work in the 
mines. The greater part of the theoretical instruction is given during 
the first four and a half months, from October 15 to March 1. The 
students then perform mine work for two months, returning to the 
school May 1. Here they remain for two months reviewing their pre- 
vious work and studying the results of their mine experiences. They 
then return to the mines for the three and a half months, from July 1 
to October 15. 

Of this union of theory and practice the director of the school says: 
‘‘The practical instruction that the mines in active operation give to 
students of the school of Douai has this immense advantage, that it 
is constantly in touch with the progress of the art of mining. It is 
extremely profitable to the students without costing anything to the 
school. The rule according to which the companies employ them, 
which is that they are paid according to the work done and not , 
according to the wage scale in vogue, renders their employment easy. 
It has this additional advantage, that it does not permit the students to 
have any illusions concerning the real services which they are capable 
of rendering.” 

The programme of studies is practically identical with that of Alais 
which has already been given, and need not therefore be repeated. 

The school accommodates about 45 students. During the last nine- 
teen years, or from 1880 to 1898, 248 students have completed the 
course. The situation of these students in 1899 was as follows: 14 
had died, the occupations of 7 were unknown, 13 occupied various 
positions on tramways, railroads, etc., while 214 were engaged inactual 
mining operations. Of these 214, 12 were controllers of mines in the 
Government service, 117 were bosses, foremen, assistant engineers, 
engineers, or directors in mining companies, and 47 were mine meas- 
urers, chief mine measurers, or office employees. With rare exceptions 
the students upon graduation enter the mines as ordinary miners or 
laborers and work their way up. This, however, on account of their 
training, usually requires but two or three years at the most. 
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TRADE SCHOOL FOR SHOEMAKERS, PARIS. 


This school was founded in 1891 by private initiative. Its object 
is to give to young men desiring to devote themselves to shoemaking 
a practical training in that occupation and to offer to young workmen 
from the provinces instruction that will better fit them for the class 
of work required in the city. 

Two courses of study are provided—a practical course in shoe- 
making, extending over the entire year and lasting from 8 a. m. to 
7 p.m. each day, anda general evening course in cutting from Decem- 
ber 1 to August 20, which consumes two hours per week. Appren- 
tices of the shoemaking school also receive general instruction at night 
in a communal school. 

A limited number of these are day pupils, some of them being 
boarders. On January 1, 1899, the attendance upon the school was 
30 pupils, of whom 18 were regular apprentices and the remaining 12 
special students. 

The school receives subsidies from the State, the city, GE unions, 
etc. Tuition fees and the proceeds from the sale of work ee 
by the pupils also go to swell the receipts of the school. The expendi- 
tures for 1899 were 5,147 franes ($993); the receipts for the same year 
were 4,477 francs ($864), leaving a deficit of 670 frances ($129). 


SCHOOL OF THE APPRENTICE TAILORS’ PATRONAL COMMITTEE, 
PARIS. 


This school was founded in 1893 by a committee of the Employers’ 
Association and of the Benevolent Society of Master Tailors of Paris. 
The object of its founders was to give to the class of employees called 
pieceworkers such practical instruction as would better fit them for 
their work, thus proving of mutual benetit to employers and employed. 
The practical course in garment making covers three years and con- 
sumes 60 hours per week. 

In addition, the committee has established courses in cutting and 
technics, which occupy 2 hours on Monday and Friday of each week. 
In these the young men receive technical lessons in measuring, cutting, 
trying-on, fitting, lining, etc. These courses open at the beginning 
of November and close at the end of April. The programme in detail 
comprises the preparation, lining, padding, etc., of garments; needle- 
work and stitching; lining, Joining, and sae eee in work depend- 
ing upon the kind of cloth used; geometrical relations in the cutting and 
making-up of garments; study of methods of making alterations, ete. 

The teaching personnel consists of 2 teachers in the workshops, 2 in 
the technical course, and 2 in the course in cutting. The school is 
equipped with all the necessary tools and has a permanent exhibition 
of work done by the pupils, which serves for models, ete. 
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Each year the apprentices are examined by a jury of tailors. The 
number of pupils attending this school in 1899 was 25. The receipts 
and expenditures for that year were as follows: 


RECEIPTS AND EXPENDITURES OF THE SCHOOL OF THE APPRENTICE TAILORS’ 
PATRONAL COMMITTEE, PARIS, 1899. 


Receipts. Amount. Expenditures. Amount. 
Subsidy from the State.........s.00=s.-- $57.90 || Personnel ...-...-----<0--<5- 22-0 --2-{ $185. 28 
Subsidy from trade organizations. .....- 96.50 || Compensation to teachers, supplies, 

Subsidy from individuals ..............- 189, 14 lighting, examinations, and presents. 276.69 

Proceeds aceruing to school from sale Surplus Of Teeei pts s- 2 ae ee ase cee=e 93. 87 
OURWVOL Barre ac geo ie ei Sais, es a eiesioe eee 154. 40 
PSP OM AT COUS = wectte iis ere ceisiaas oincloniniee 57.90 

PEO LR a ree sae eee te tara acid =nras 505, 84 DWOUL oci- arciciceld Ses ene eee ee 555, 84 


INDUSTRIAL SCHOOL OF TEXTILES, TOURCOING. 


This school was founded in 1889, to meet the requirements of the 
local spinning and weaving industry. It undertakes to give young 
workmen and employees such theoretical and practical instruction as 
will fit them to become overseers, master workmen in spinning and 
weaving, bookkeepers, heads of offices, etc., in textile establishments, 
and to give to the sons of textile manufacturers and merchants such 
complete technical instruction as will enable them to assume the man- 
agement of their fathers’ establishments. 

The instruction comprises two divisions—a day school and evening 
courses. The latter are for persons who are employed during the 
day and hence have only the evenings for study. The day courses 
are for the sons of manufacturers and merchants who can devote their 
entire time to their studies. 

Each of the evening courses covers a period of from one to three 
years, according to its importance. The studies in each of the day 
courses cover one year, but the weekly hours are arranged so as to 
permit pupils to take branches in more than one course, and thus 
complete the programme of instruction in two years. The school 
year begins October 1, and ends July 15th or 20th. 

The programme of instruction for the day as well as for the even- 
ing courses comprises spinning, weaving, mechanics, and commerce. 
The number of hours per week devoted to the work of each course 
is as follows: 


HOURS PER WEEK IN EACH COURSE OF THE INDUSTRIAL SCHOOL OF TEXTILES, 


TOURCOING. 
Hours per week. 
Opies Evening classes, 
: Day 

First Second | Third | classes. 

year. year. year. 
i PD MODAL Oy een mean ate cyareetea rele nse) sin's aca ala nce: alc tammiatatataa meters eterna checstorateae & 3 
STE TY ape AB 2 HORRY CP 8 OE 43 aay. ow 5 2 
IMIG CHIEN OSs crate srareteictok ote cole teceeicls 1a cigs sialn'e. vine bin eae co tan Surceemen 4 es Er fi 
COMANINCT. CO Betoenretrlactisere ate cenisicinc eiceinn -felciisclstcine ea ce meem erm dislee ace ek dS eee 4 
Decorative art applied to weaving (optional) ................ 6 (i | Resaassosallkpacaucacc. 
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Pupils of the day courses generally enter the school for the purpose 
of taking certain studies which they can finish in one year, after 
which they enter upon the occupations of their parents. About one- 
half the pupils who matriculate in the evening courses do not finish 
them on account of bad health, change of employment or residence, 
military service, ete. Those who complete the courses generally 
remain in their present occupation and often obtain advancement on 
account of work done at this school. 

The board of administration of the school consists of the president 
of the chamber of commerce and three associates. The teaching 
personnel consists of a director, 7 instructors, 3 assistant instructors, 
and 3 foremen. 

The attendance on January 1, 1899, was as follows: 


ATTENDANCE IN EACH COURSE OF THE INDUSTRIAL SCHOOL OF TEXTILES, TOURCOING, 
JANUARY 1, 1899. 


ie Evening Day 
Courses. classes. classes. 
PO ARIMERANES Se tated Some arn Hin me ate ten Sie mee sie sige min we sine ni Sate alesse Sete sais aisle 41 9 
ae ane SE on wees oie a eele epie wcivanie wie w cliniaeisiae a'vn 5 62 R eae 89 6 
ES AACR ee ere SEE orm chai pe lee aes) = 5 Seopa Silene wiaisiol te wis 2 ciolaitiigla we cie 78 9 
OU REED 6 ENS 2 gn = eR ee ee eee 48 4 
Teak de Rg Eee ge aR ee 256 | 28 


The number of graduates during the past five years is as follows: 


GRADUATES OF THE INDUSTRIAL SCHOOL OF TEXTILES, TOURCOING, 1894-95 TO 1898-99. 


Jin Evening Day 
ae courses, courses. 
eg ce hk fore atk Spa coped a! agate. © (wn Jus B toils Nolo ws lara a eaten s laya'e 0 a\atein'a om 70 8 
Cah is Lien Sea SR eae oS SRR SR Cr ori ea ros or ie ree ar ere 88 8 
Se ie I oe re Se ance pais etans amend Se aw a civlalele oW aeomiad 89 9 
TRE SES le on Sat Goan eee e Hn AP Be Soe SER EC CR SSO or eB R aCe CE Emre oer errr rte 124 9 
9 ee ie et ele Coo x more tant = ae on mee eine a Plamcie ww aclemsinieces tems ae)s uk sana mee 132 13 


The receipts and expenditures for 1898-99 were as follows: 


Receipts: : 
Contribution from the chamber of commerce.......-..-.--.--------- $714. 10 
Genumputions trom: imdsyidaals = 2. 2 sc.cs a oes eee rose selene cewn vce = 3, 088. 00 
ONTCeS TOM VNC ai nCOULAG aise nine elms = ore cei wine =n 955. 35 
Mannionmecs tron tie CVveNnINCKCOUNSES: o-oo. = 2-2 - sce = sees enin= == 104. 22 
“tons ole aan eS Ee 4, 861. 67 
Expenditures: : 
eta Stag ate ee Sao csa\~ ania wie, clots aii ine sininisiseieiarars’= = 2, We: 00 
Matenmalsand ofiermext CNdnures .o..-2----2----csecenerenc-------- 1, 447. 50 
Surplus from receipts. .-------------+--- +222 eee eee eee eee ee eee eee ee fee i 
Thole Sond bed bas aoe s 22 ASS asce Ane One Soe eee 4, 861, 67 
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GUTTENBERG TYPOGRAPHICAL SCHOOL, PARIS. 


This school was founded in 1886 under the patronage of the Master 
Printers’ Association. It is governed by a board composed of the 
executive officers of that organization. At first the pupils were 
recruited from among the apprentices of the various printing estab- 
lishments, who came twice a week to attend the courses. This 
arrangement was inconvenient, and the association decided that the 
apprenticeship should be served entirely at che school and should last 
three years. To be received in this school boys must be at least 13 
years of age and be provided with a certificate of primary education. 
The courses of instruction are free. 

The instruction given is in two divisions: (1) Technical and practi- 
cal; (2) supplemental instruction designed to improve the general 
education of the pupil, with particular reference to his trade. 

The technical instruction comprises: (1) Ordinary typesetting; tables; 
job work; Greek characters and algebraic notation; paging and impos- 
ing; geometrical rule cutting; proof reading and correction. (2) 
Presswork in black and in colors. (8) Stereotyping; making the 
molds and setting the plates. (4) Electrotyping; its applications to 
typography. (5) Making of estimates; accounting and general man- 
agement of a printing establishment. 

The supplemental instruction comprises: (1) French language; (2) 
history and geography; (8) history of book manufacture and printing; 
(4) arithmetic, geometry, algebra; (5) elements of mechanics, physics, 
and chemistry applied to the typographic arts; geometrical and object 
drawing. 

The time devoted to typographical work (composing and printing) 
is 387 hours per week; to stereotyping and mold making, 4; to supple- 
mentary instruction, 11; a total of 52 hours. 

The school possesses a complete equipment of the most improved 
apparatus and materials for instruction, and the kind of training 
imparted to pupils is of a most practical and substantial character. 

The attendance at this school on January 1, 1899, was 18 pupils, 
distributed over the three years’ course provided by the curriculum. 
The courses are common to all, and are so arranged that during his 
attendance each pupil completes the whole series. 


NATIONAL SCHOOL OF WATCHMAKING, BESANCON. 


The National School of Watchmaking, of Besancon, was founded in 
1861 as a municipal institution. At first it was a day school intended 
for students living in the city. Shortly after a boarding department 
was added, in which students are boarded and lodged for a payment 
of 67.60 francs ($13.05) a month. These students, however, pay a 
tuition fee of 200 francs ($38.60) a year. In 1891 the school was made 
a State institution and consequently is now under the control of the 
ministry of commerce. 
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The purpose of this school is analogous to that at Cluses, hereafter 
described. Pupils must be at least 13 years of age and have com- 
pleted their primary studies or equivalent instruction. Persons who 
are over 20 years of age and have exercised the trade of watchmak- 
ing are exempt from this examination. 

The duration of study is3 years. The theoretical instruction embraces 
the study of algebra to equations of the first degree, elements of plane 
geometry and plane trigonometry, elements of mechanics, the applica- 
tion of mechanics to watchmaking, drawing as applied to this trade, 
the elements of physics, chemistry, and cosmography, accounts, and 
the general principles of industrial economy. The practical instruc- 
tion is given in the shops belonging to the school, and relates to all the 
operations of watchmaking and the general branches of fine mechanics 
or the making of instruments of precision. In the division of the 
time, 10 hours a week are given to theoretical, and 45 hours to prac- 
tical workshop instruction. 

In addition to the regular course there is a special department in 
which students who are recognized as being speciaily apt in their 
studies can receive more advanced instruction. In this department 
are given courses in mathematics, analytical geometry and differential 
and integral calculus, the application of higher mathematics to general 
mechanics, and especially to watchmaking, ete. 

In 1900 the school had 55 students. 

Concerning this school the Journal Officiel, in 1900, said: ‘No 
matter how satisfactory the results obtained by this school may be, 
it is generally agreed that its organization to-day no longer responds, 
either from the point of view of its programme of studies or from 
that of its administration, to the needs of an industrial region as 
important as that of Besan¢gon and the Doubs department.” A proj- 
ect for its reorganization is therefore now under consideration. It is 
proposed that the present courses shall be maintained, but that they 
shall be supplemented by (1) a shop in which all the operations of 
watchmaking can be performed, (2) a shop for the making of small 
metal objects or instruments of precision employed in the construc- 
tion of watches and other articles, and (3) a shop for the making of 
electrical apparatus. 


NATIONAL SCHOOL OF WATCHMAKING, CLUSES. 


The national watchmaking school of Cluses is of especial interest 
from the standpoint of the study of the practical influences of a 
trade schoo] upon the industry and locality for which it is created, 
for this school was founded for the especial purpose of aiding an 
industry which was rapidly declining. 

At the end of the eighteenth century two-thirds of the population 
of this town was occupied in the watch and clock industry. In 1815, 
for various reasons, and especially on account of foreign competition, 
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a decline set in which continued during the next three decades. The 
municipality of Cluses, to revive the declining industry, demanded of 
the Sardinian Government the foundation of a special school of watch- 
making. 

The Government willingly acceded to this demand, and called in the 
director of the royal manufactory of Versailles, to prepare the plans 
for such an institution. These plans took the form of a proposal fora 
factory in which all the branches of watchmaking could be conducted, 
and of a school for the training of skilled artisans. Only the latter 
half of the proposition was adopted, and a royal school of watchmaking 
was authorized by decree of March 31, 1848. 

The school opened in 1849 with 24 students, 12 boys and 12 girls. 
The pupils were divided into two classes. One class included pupils 
who desired to take a complete course in both the theory and practice 
of watchmaking, while the other included those who merely desired to 
serve an apprenticeship in a particular branch of the industry, and 
preferably one not then followed in the locality. Girls were admitted 
to the latter class only. The age of admission varied between 14 and 
16 years. The knowledge required of pupils on entering was read- 
ing and writing for the second course, and reading, writing, and the 
four fundamental rules of arithmetic for the first. Candidates for 
the first course must also have commenced their apprenticeship in a 
watch factory. 

During the years from the founding of the school to the annexation 
of Savoy to France, in 1860, the school continued its course, fully meet- 
ing expectations in its influence upon the restoration of the watch- 
making industry in its locality. From 1848 to 1860, 295 students, 
among whom were a considerable number of persons distinguished in 
the trade, were trained. Of those so trained, 45, or about 15 per cent, 
were females. 

In 1863 the Government ordered the assistant director of the Con- 
servatory of Arts and Trades to make an examination of the school, 
with a view to determining what modification could be introduced 
with advantage into the school. It was especially desired to make its 
organization conform more to that of the schools of arts and trades. 
In accordance with his report, decrees were issued November 30 and 
December 7, 1863, reorganizing the school. 

Girls were no longer admitted, entrance being restricted to boys 
over 12 years of age. Tuition became free. The duration of studies 
was fixed at two years, with a third year optional. 

After being closed a short time for repairs, the school was reopened 
in 1864 with 18 students, of whom 4 were from departments of France 
other than upper Savoy. The school, in fact, was now a national 
institution. From this date the school has continued to advance in 
importance. The annual expenditure, which under the Sardinian Gov- 
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ernment had been 8,300 francs ($1,602), was increased, first to 20,000 
($3,860) and then to 25,000 franes ($4,825). In 1878 the number of 
students was 80, and the old buildings were entirely inadequate for the 
proper accommodation of that number. Plans for a new building, to 
be specially constructed so as to meet all requirements, were made. 
This new building was formally inaugurated June 21, 1886, and is a 
model edifice for its purpose. 

It covers nearly 10,000 square feet of ground and has a very attract- 
ive architecture. On the ground floor are three large rooms used 
for recitations and drawing courses, and on the two upper floors four 
large shops, besides lavatories, dressing rooms, etc. The new quarters 
permitted an increase in the number of students until in 1900 it stood 
at 140, coming from 60 different departments. 

In 1890 a new decree was issued, which determined the present 
organization and programme of the school. The purposes of the 
school were stated to be: (1) The formation of skillful and trained 
workmen capable of executing, in whole or in part, the apparatus 
destined for the measurement of time, or any other instruments of 
mechanical precision made use of in the sciences and arts; (2) to give 
to young men the instruction fitting them to become in these indus- 
tries foremen or directors of establishments. 

The school is administered by a director appointed by the minister 
of commerce, who has as assistants, instructors, shop foremen, and a 
council composed of the teaching staff and not more than four other 
members selected preferably from among the manufacturers of the 
district. 

Admission is decided by the prefect of the department. A certain 
number of places are reserved for workmen who desire to perfect 
themselves in special branches of the watch-making trade. Such work- 
men can not remain more than six months in the school. Instruc- 
tion is free, but the students must provide themselves with the tools 
required in the shopwork, books, etc. Whole or part scholarships 
for the payment of board and lodging are granted. More than 20,000 
francs ($3,860) are expended annually for this purpose by the central 
Government, the department, and the commune. In 1899-1900, 105 
students were receiving such assistance. The cost of board and lodg- 
ing is about 600 francs ($116) a year, the administration of the school 
undertaking to find accommodations at this figure. 

Pupils must be at least 14 years of age, and have received a cer- 
tificate of primary studies, or give evidence that they have received 
equivalent instruction. 

The duration of studies is three years. The theoretical studies 
embrace the French language, the elements of arithmetic, algebra, 
geometry and trigonometry, and mechanics, with special attention 
to electricity and drawing. The practical instruction is given in four 
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shops. In order to accommodate the students in the shops the 
school is organized in two divisions, but the apportionment of the 
time devoted to the different subjects is the same. Following is the 
programme for the first division. This relates to the winter months, 
or from November 8 to April1. The programme for the remaining 
six months is slightly different, work beginning at 7 instead of 8 a. m. 
and ceasing at 6.80 instead of 7 p.m. The additional half hour is 
chiefly devoted to shopwork. 


TIME SCHEDULE, WINTER TERM, NATIONAL SCHOOL OF WATCHMAKING, CLUSES. 


Hours. | First year. Second year. Third year. 
1 
MONDAY, TUBSDAY, WEDNES- | 
DAY, THURSDAY. 
Sa Cae Re Sa 1 Weapon Ri are A IDINC OLY wat eisterenicereeoeit EDCORY tos cats eee espns Theory. 
TORN OW Reka ee einer Obama arc SHOD WORKS wee tees Shopwork:. .. osc aes55 Shopwork. 
DSO Kova KO tine. Sool Ssapecopescme Recreation :......---- |} Recreation ....-....-- Recreation, 
HOMO ae LOML 2M ae electra Shopwork .......-.-.. Shopwork 22...- .--<.< Shopwork. 
12h ATOM 30 py es se eels Luneh and recreation | Lunch and recreation | Lunch and recreation. 
BES OMbOL2. 80) Dalit ace e mee = eetee ae IPN ORY anes eee "RHCOLY.. ssc- ae accmerase Theory. 
QBOMTO/B: 80 Pa Mdia.cse sean esas Shopworkssseccense oe Shopworkjsaes sasces Shopwork. 
BLUE OGH- hi Obl abs agcesecnor On RECrCAtION a e.ceeee FRECTORTOMY sec asin see Recreation. 
SAD OUTED eee raeeewsca tame SHOpPWOrie.ceceaseeeee Shopwork ...........- Shopwork. 
FRIDAY. 
SOTO TOO Wer. era tire Mcteiere as ste DY aWiAl ieee wocen tee SHOP WOTK 7. cele cciaie’ sie =e Drawing. 
LO COPLO UD sae: a los em esimmate eee IRECTEAVIONE ee eernerers Recreation) <s.esceseee Recreation. 
IOS Ge ieee a Koto eS eee sensone Drawiniolen seeee cess oe Shopwork <2. 0.:--sees Drawing. 
LD EMO LOS SOMO y Mom ates ao ke era Lunch and recreation | Lunch and recreation | Lunch and recreation. 
Tr) Woe aU Oe oe eacenesacone ShOpiwOrke ease ie DTA WIP somes ca ce aae Shopwork. 
O720)LO0 S40 Pe Mlb Steen wiciiee ey Recreation ..........- Recreate 28. seaeems Recreation. 
BAD COA D AIO eeee wise sae setae Shop work ssececcewene Drawine. fncicamereesas Shopwork. 
SATURDAY. 
SOMO Me, Penee wa asec eoe SOP WOR a tasters Shop work... snes Shopwork. 
AOMOMLOM Ova NG cee. cece cies Recreation ..........- Recreation co ecccene 0 Recreation. 
ORLOV eo e LO elo amie iss sarees Shop Worker... ae nee Shopwork..c..s-scsce Shopwork. 
LAMCOM OOND nny oer eie see ee are Lunch and recreation | Lunch and recreation} Lunch and recreation. 
DESO TOO SO) PtDleeeee see cece cee SHOpWwOrksacece se kee Shopworkes..scce-oese Shopwork. 
Biel $08 40. Di Wi rates facb sec’ Recreation oo... 0s oe Recreation s..cct ene Recreation. 
B45 OV Piette aeeaerace cose eee Shopworkocs-occcene SHOP WiOUke. nace emcees Shopwork,. 


An inspection of this statement of hours shows how large a part of 
the time of the students is devoted to shopwork. 

Since 1886 the school has been in possession of a small shop for fine 
mechanical and electrical work, in which instruction is given by two 
special teachers. The courses of this department are attended by (1) 
young persons who have completed their studies in watch making and 
are desirous of making a further study of electricity as applied to 
watch and clock making, a branch of the trade which is becoming of 
greater importance, and (2) by young men who intend to enter the 
industry of the manufacture of instruments of precision, the construc- 
tion of electrical apparatus, and, in particular, telephone and telegraph 
apparatus. The number of students in this section is constantly 
increasing. The school reports that these students on graduation find 
little difficulty in securing positions. 

Since the annexation of Savoy to France, in 1860, this school has 
turned out 1,218 graduates. The following statement of occupations 
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of graduates will show that as far as information is obtainable the great 
majority have entered the trade in which they received instruction: 


mee tier e MertparrOts HOnGGiaoe eee ee be Sele nami ans os beet iccoee ce wba te noe dacs 8 
Manufacturers or directors of establishments................--.2.----2-------- 46 
CNS UES TT Li 121 
SETS ge SS Ss ee ee 285 
Be ee alg ne ican Sg ae ube lc Sav xb GuickSeinldwviewas cee 418 
elecstaonmechanics mm state RELVICe =. 2. -skt cece secu nce ecco oc ce ke cet acess 15 
Mechanics in private establishments......... Spa sec Sg eh SC Ae A 33 
Have abandoned watch trade.from dislike of the work, lack of aptitude, or for 
SUIDEE ROSSA SS SS RS Be ee ee ee ee oe Se eee 80 
DEGOaESM ; = Se SSSA SSS Se Se ee ee ee SP eR eA ee eer 131 
Persons from whom no information was obtained (including 26 foreigners) ....- 81 


Commenting upon these figures, an official report of the school says: 
‘* The figures given above show that even considering the 81 persons 
from whom no information was obtained as lost to the trade, the pro- 
portion of those who have remained in the watch-making trade is over 
85 per cent.” 

The present total expenditures of the school are 58,900 francs 
($11,868), of which 56,900 francs ($10,982) are paid by the State and 
the remaining 2,000 francs ($386) by the Department of Upper Savoy. 


TRADE SCHOOL OF WATCHMAKING, PARIS. 


This school was founded in July, 1880. Its aim is to provide the 
clock and watch making industry in France with skilled workmen in 
all its specialties. It isa private institution, whose affairs are adminis- 
tered by a board which comprises a president, 2 vice-presidents, 2 
secretaries, a treasurer, a librarian, and a directing committee. 

The term opens September 1 and closes July 15. The programme 
covers 4 years and comprises practical and theoretical courses. The 
formerare: First year, tools; second year, regulators; third year, chro- 
nometers; fourth year, simple and complicated watches, miscellaneous 
work. The time per week given to these courses is uniformly 48 
hours. The theoretical instruction, occupying 8 hours a week through- 
out the 4 years, comprises: Geometrical drawing, drafting of tools, 
technical drawing in reference to watchmaking, arithmetic and geom- 
etry, elements of mechanics, technology, French language, elements 
ot chemistry and physics, and theory of watchmaking. 

The instruction is given by 4 teachers of practical work and 2 of 
theoretical branches. The school contains 4 workshops. <A great 
quantity of apparatus and drawings is used in both the practical and 
the theoretical instruction. The library, museum, and collections are 
at the service of the pupils. 

Each year, some weeks before the vacation, general examinations 
are heid for the graduating class. The jury is composed of watch- 
makers and scientists. Diplomas are awarded to those who have 
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obtained satisfactory marks and have completed the practical and theo- 
retical courses. In July prizes are awarded to the best pupils. A 
prize of 870 francs ($168) in specie (the Duprey legacy) is bestowed 
on the graduate making the highest average. Medals from the min- 
istry of commerce, and tools, books, and instruments, are distributed. 

The number of pupils on January 1, 1895, 1896, 1897, 1898, and 
1899 was, respectively, 54, 52, 44, 45, and 44. The receipts and 
expenditures for 1899 were as follows: 


RECEIPTS AND EXPENDITURES OF THE TRADE SCHOOL OF WATCHMAKING, PARIS, 1899. 


Receipts. Amount. Expenditures. Amount, 

Subsidies from the State............-.- $1, 399.25 || Pay of teachers....... eteioss: ope oe ses $3, 565. 10 
Subsidies from the city of Paris ....-... 1,544.00 |) Rent, interest, cost of boarding de- 
Subsidies from trade associations. ..-.- 420. 74 partment and scholarship pupils, 
Subsidies from individuals.........-.- 166. 95 repairs, supplies, and general ex- 
FRAT @ MUREOCS te Se rcees raves cial ctesailtchel eyenckoeiate ever = 38, 596. 99 RIES ES oo icra ede toaiarcsa ls clatesas iste ne Seca) 7,141.00 
Scholarships: 

IN AiTOM A cieoe emis ererere < 784, 54 

Other ete aia- 74 -ii 965. 00 : 

OCA Ute. coniascien session Sew eecree 8, 837. 47 Oks os. Sis sms te ee peme eases 10, 705. 10 
1 


GENERAL INDUSTRIAL SCHOOLS. 


The reasons for classifying certain schools under this title have been 
fully explained, and a list of the schools so classified has been given. 
A few representative schools of this class are described in the follow- 
ing pages. 

MARTIN SCHOOL FOR BOYS, LYON. 


The institution for boys known as 7’ Ecole dela Martiniére was founded 
in 1833 with a legacy left to the city of Lyon by Major Martin, who 
wished to ‘‘establish an institution for the public welfare of this city.” 
Its object is to prepare young men, not for any distinct trade, but for 
commercial and industrial careers in general, by giving them the 
advantages of a practical education, a habit of scientific reasoning, 
and, above all, by creating an enthusiasm for work. 

The complete programme of instruction covers a period of four years 
and consists of a preparatory course of one year’s duration and a three 
years’ course in the work of the school proper. This work is divided 
into three general departments, viz, commerce and weaving, industrial 
chemistry, and civil engineering and electricity. During the first year 
all pupils pursue practically the same course of studies. Upon reach- 
ing the second year they are allowed to choose the particular course 
which they desire to enter and specialization begins, while im the third 
year the work is entirely specialized. Following is the programme of 
instruction and the hours per week devoted to each subject in the 
departments of industrial chemistry and civil engineering and elee- 
tricity: 
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HOURS PER WEEK DEVOTED TO EACH SUBJECT IN THE DEPARTMENTS OF INDUSTRIAL 
CHEMISTRY AND CIVIL ENGINEERING AND ELECTRICITY IN THE MARTIN SCHOOL 
FOR BOYS, LYON. 


Hours per week, 


Third year. 
Subjects. ae 


| Prepara-| First Second | Civil en-| Indus- 
toryyear.| year. year. jgineering] trial 
and elec-| chemis- 
tricity. try. 
Bite e teense alec h tas «ich, hoe Sele eS ee cites 
3 3 Dee ee Ree 
5 5 EE to ile cpl ae peenaee 
2 2 Dic kismPowaicen ete ce ees 
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The school possesses a very complete equipment of materials for 
instruction. Its affairs are administered by a board of seven members, 
named by the municipal council of Lyon and approved by the minister 
of commerce. The teaching personnel consists of a director, 36 
instructors of scientific branches, and 10 master workmen for the 
shopwork. 

The attendance on January 1, 1899, was as follows: Preparatory 
year, 171; first year, 154; second year, 127; third year, 83; making a 
total attendance of 535 pupils. The 83 pupils of the third year were 
apportioned among the departments as follows: Commerce and weay- 
ing, 20; industrial chemistry, 12; civil engineering and electricity, 51. 
The number of graduates in 1898 was 69. 


SCHOOL OF FINE ARTS AND INDUSTRIAL SCIFNCES, TOULOUSE. 


The department of industrial sciences has existed in this school since 
1857. In this department pupils are trained for positions as overseers 
of bridges and highways, and prospective candidates are prepared for 
the schools of arts and trades. The school also gives instruction to 
workmen in stonecutting and timberwork, and to artisans, such as 
machinists, electricians, plasterers, carpenters, masons, and joiners; it 
gives a knowledge that they can utilize in the prosecution of their 
trades. The operation of the school is controlled by a supervisory and 
improvement council, composed of persons best qualified for the posi- 
tion, and which is charged with the duty of introducing any needed 
improvements into the school. 

The organization of the courses is as follows: The general course in 
industrial drawing (the oldest in the school) covers 3 years and con- 
sists of: (1) Interpretation of groups of solids with plane surfaces; (2) 
interpretation of groups of solids with curved surfaces; (3) drawing 
of machines. This course occupies 12 hours a week. 


820 REPORT OF THE COMMISSIONER OF LABOR. 


The theoretical and practical course in industrial drawing, which is 
distinct from the above course, is given in 2 divisions—elementary and 
superior—and covers 3 years. Lectures on theory are given at the 
same time to both divisions. This course in applied drawing occupies 
10 hours a week. 

The course in mechanies is taken by many pupils of the drawing 
courses. Its duration is, on an average, 2 years and 2 hours a week 
are devoted to it. 

The course in stereotomy and descriptive geometry covers 2 years. 
First year, descriptive geometry, 2 hours a week; second year, 
descriptive geometry and stereotomy, 2 hours a week. 

The course in Dee sics consumes 2 hours a week; the course in chem- 
istry 2 hours a week; the course in arithmetic 4 hours a week; in alge- 
bra, 2 hours a week; in elementary geometry and elevation drawing, 
4 hours a week; in trigonometry, 2 hours a week. 

In the chemistry class the pupils practice industrial processes, such 
as making soaps, wax candles, perfumes, drugs, etc. In physics the 
studies are specially directed toward industrial applications, as of 
electricity, optics, ete. 

Many of the graduates secure employment in the industries of the 
region, or as road overseers, architects’ clerks, and employees or sub- 
agents of the bridges and highways administration. 

The institution receives a small subsidy from the State and a large 
one from the city of Toulouse. These are almost its entire revenues, 
tuition being free. 


EASTERN TRADE SCHOOL, NANCY. 


This school was founded in 1844, under the name ‘‘ Loritz Trade 
School.” In 1877 it was given a new impetus by the organization of a 
joint stock company with a capital of 750,000 frances ($144,750), which 
took charge of and definitely established it under its present name. 

The object of this school is to prepare young men for admission 
to the schools of arts and trades, or other institutions of a higher 
industrial character, as well as to fit them for positions either in pub- 
lic or private enterprise in which a considerable degree of technical 
knowledge and skill is required. A certain number of young men 
complete their education at this school, and upon graduating secure 
employment in industrial establishments as foremen or skilled work- 
men, and sometimes as managers of workshops. They also receive 
sufficient commercial knowledge to enable them to work in offices as 
employees—salesmen or bookkeepers. The school is provided with 
very complete materials for instruction. 

The regular programmes of instruction comprise a five years’ indus- 
trial course and a three years’ commercial course, the latter being 
subsidized by the ministry of commerce and industry. In addition 
there are special courses for pupils who wish to pursue certain lines 
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of work, and an elementary course for beginners. In the two regular 
courses the pupils follow the same studies during the first year, but 
beginning with the second year they are classified according to the 
occupation chosen by them, either industrial or commercial. In addi- 
tion to these two parallel courses, special courses are given for the 
purpose of preparing pupils for the schools of arts and trades, for 
the higher commercial schoo! of Nancy, and for the normal schools 
for teachers of industrial and commercial branches. A free appren- 
ticeship course has been given since 1893. 

The industrial instruction includes, among other ania s, decorative 
art work, industrial drawing for construction work, masonry, and car- 
pentry; drafting boilers and machines, study of tools and machinery, 
practical mechanics, electricity; calculations and study of scales of 
prices; mathematics and industrial technology, physics and chemistry. 
The following table shows the hours per week devoted to each sub- 
ject in the regular industrial course: 


AGE RS PER WEEK DEVOTED TO EACH SUBJECT IN THE INDUSTRIAL COURSE EASTERN 
TRADE SCHOOL, NANCY. 


Hours per week. 


Subjects. . : | +P 
pulgeuts First | Second | Third Fourth Fifth 
year. year. year. year. year. 
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The government of the school is intrusted to a board of ten mem- 
bers selected from persons engaged in business and from among the 
faculty of the University of Nancy. A director has immediate super- 
vision of the school. The entire teaching personnel comprises 40 
instructors. On January 1, 1899, 126 pupils were attending the com- 
mercial courses, 177 the industrial courses, and 112 the special courses. 

The number oe graduates of this school during the past five years 
and the character of employment they engaged i in is as follows: 
NUMBER AND PRESENT EMPLOYMENT OF GRADUATES OF THE EASTERN TRADE 

SCHOOL NANCY, 1893-94 TO 1897-98. ; 


Graduates employed in— 
Total ales i 
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pice oceupa- | oceupa- | occupa- 
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The total expenditures of the school for 1899 were 195,815 francs 
($37,792). The receipts for the year included 1,500 francs ($290) 
an the ministry of commerce, 3,375 frances ($651) from the State, 
1,125 francs ($217) from the department, 169,161 francs ($32,648) from 
tuition fees, and 16,160 francs ($3,119) from other sources, leaving a 
deficit of 4,494 francs ($867) to be supplied by the stock company. 


TRADE SCHOOL OF THE NORTHERN RAILWAY COMPANY, PARIS. 


This school is annexed to the machine shop of Paris la Chapelle, 
belonging to the company. Its object is to furnish sons of employees 
of the company, who alone are admitted to it, a thorough technical 
training and to make of them skilled and well-informed workmen. 
Upon graduating the apprentices can either enter the railway service 
or engage in private industry. 

The school is placed under the supervision of the administrative 
council of the company, and is superintended more directly by the 
engineer in charge of supplies and rolling stock, the chief engineer of 
the machine shops, and the superintendent of the train personnel, 

In general, candidates for admission must be over 13 and under 15 
years of age, but boys of 12 may present themselves for the entrance 
examination, provided they hold a certificate of primary education 
and a certificate of physical qualifications. This examination is taken 
in the presence of the instructors and a delegate from the directing 
committee of the railway company. It consists of: Written tests 
comprising an ordinary dictation for orthography and problems in 
arithmetic, including the metric system; an oral examination in geog- 
raphy, history, grammar, arithmetic, the metric system, and elemen- 
tary geometry. 

The course of study covers three years,:the school year beginning 
in the middle of September and closing at the end of August. The 
morning hours from 7 to 11 o’clock are devoted to theoretical instruc- 
tion; the afternoons from 12 to 5 o’clock to shopwork. The evenings 
are spent in reviewing the theoretical work of the day or doing exer- 
cises based upon it. 

The theoretical work is apportioned as follows: 


HOURS PER WEEK DEVOTED TO THEORETICAL WORK, TRADE SCHOOL OF THE NORTH- 
ERN RAILWAY COMPANY, PARIS. 


Hours per week, 


Subjects. - 
abies First |Secona| Third 
year, year. year. 


French language 
Geography 
Arithmetic ooos 
GPOmelEvur eerenes kcoaes ese 
Physics 


TRADE AND TECHNICAL EDUCATION—FRANCE, 823 


The programme of practical instruction comprises two main divisions. The elemen- 
tary division covers the following ten operations, and in the order named: (1) Dregs- 
ing with the file a parallelopiped having a square base; (2) executing with the file 
two rules of the same length, width, and thickness; (3) executing a parallelopiped 
haying an octagonal base from one having a square base by cutting the edges with a 
graver; (4) turning with the hand tenter for ten days, to learn to execute a cylinder; 
(5) transforming the cylinder into a parallelopiped having a hexagonal base; (6) 
making tenons and mortises of 10 millimeters (0.39 inch) diameter; (7) making 
tenons and mortises of 4 millimeters (0.157 inch) diameter, with chamfers and olive 
moldings at the edges; (8) work with compass; (9) work with calipers; (10) work 
with the sector compass. 3 

The other division, comprehending the intermediate and higher operations, covers 
exercises and work executed with the following 8 kinds of tools: Hand vise, wrench 
with central gap, wrench with two gaps, ratchet stock, squares, draw plates, pump 
puppet, machine lathe. 

The second year ends with blacksmithing operations—striking, managing the fire, 
beating over and forging the gravers, drills, and other tools. The pupils are like- 
wise instructed in tempering and annealing. They are required to execute on the 
lathe the pieces needed for the exercises above mentioned. Those who are to make 
a specialty of turning execute the following lathe work: Pointed axle washers, artic- 
ulation rings and axles, screws for machine lathes and other machine tools, brake 
screws and nuts, switch screws and nuts. 


Theoretical instruction is given by three teachers—one for each 
year’s course—and a teacher of drawing. The shopwork is directed 
by a fitter, a turner, and a blacksmith, under the supervision of the 
foreman of each shop and of the engineer in chief. 

At the close of each term the railway company distributes among 
the pupils in each division who have done good work and behaved 
well, money prizes, the size of which is based on the recipient’s efforts 
and progress. In the year 1897-98 the highest prize was 130 francs 
($25.09), the lowest, 28 francs ($5.40), and the aggregate sum received 
by all the pupils was 1,800 frances ($347). Certificates are awarded 
those who pass the graduating examinations. 

“The graduates who have obtained the highest marks and shown 
the greatest aptitude are taken into the company’s shops as regular 
employees. Thus the vacant places are filled in the order of merit 
of the candidates. Those who can not be given employment at once are 
admitted in preference to outsiders as vacancies occur. At the start 
the minimum wage received by graduates is 2.25 francs ($0.43) a day; 
as they gain experience in their work mounters receive an average 
daily wage of 2.65 francs ($0.51); fitters, 4 francs ($0.77); and turners, 
2.90 francs ($0.56). Further increases are made at the rate of 25 
centimes (5 cents) a day, according to the dexterity and capability 
of the workman. The graduates of the school are under no obliga- 
tion to enter the service of the company, but are entirely free to take 
employment in private industrial establishments if they find better 
situations than the company could make for them. 

The number of pupils attending this school on January 1, 1899, was 
45. The cost of maintaining this school amounts to about 11,000 francs 
($2,123) annually, and is borne entirely by the railway company. 
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THE J. B. DE LA SALLE SCHOOL, REIMS. 


This school was established by the Brothers of Christian Schools 
(Freres des Ecoles chrétiennes) in 1895, with the cooperation of a num- 
ber of manufacturers and merchants of the city. Its primary aim 
was limited to the training of intelligent workmen, capable of becom- 
ing foremen after longer or shorter terms of shop service. Under a 
reorganization recently perfected, the school comprises two distinct 
departments: (1) A preparatory department to which the pupil is 
admitted at 13 years of age, if he possesses the degree of education 
required to obtain the certificate of primary studies. (2) A technical 
department of arts and trades. Admission to the latter department is 
determined by competitive examination, but candidates for entrance 
must be not less than 15 nor more than 17 years of age. 

In each department the technical instruction is directed by an engi- 
neer who is responsible to a commission composed of manufacturers 
and engineers. The instruction is classified in each department under 
three heads: Religious, theoretical, and practical. The superior 
department is known as the ‘‘trade school of arts and trades.” Stu- 
dents from other schools are admitted to the competitive examinations 
by which entrance into this school is obtained. 

In the preparatory department the programme of theoretical studies 
corresponds to that used in the advanced primary public schools. 
Practical instruction is given in shops for fitting, joinery, modeling, 
carving, and weaving. During the first year 7 to 8 hours a day are 
devoted to class work, and but 2 to 24 hours to shopwork. This is in 
reality atrial year, during which the theoretical studies are pushed 
rapidly while the trade inclinations of the pupils are tested in the various 
shops. During the second year 4 to 5 hours a day are spent in shop- 
work. At the end of this year the student will either enter the competi- 
tive examination for admission to the newly created superior department 
or school, or, if he should not desire or has not the ability to enter 
that examination, he may conclude his trade-school training by remain- 
ing another year in the preparatory department. The instruction 
during the extra year includes industrial drawing, technology, prac- 
tical applications of mathematics, and a continuation of the shopwork. 
The student, thus prepared, may become an intelligent and skillful 
workman. The number of students in the preparatory department in 
1899 was 75. At present the institution admits boarding pupils, part 
boarders, and day pupils to the preparatory courses. In 1899 about 
half of those enrolled were day pupils; the rest were boarding pupils, 
at 600 francs ($116) a year, and part boarders, at 300 francs ($57.90) 
a year. 

The superior department, or the ‘‘school of arts and trades,” was 
not opened until October, 1900. In this department the theoretical 
instruction embraces advanced algebra, plane trigonometry, elemen- 
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tary principles of analytical geometry, descriptive geometry (drawings 
to be shaded and the dimensions written in), the elements of perspec- 
tive and stereotomy, kinematics, mechanics (pure and applied), physics 
and chemistry with their industrial applications, industrial drawing 
and technology, the French language, history, geography, bookkeep- 
ing, and industrial economy. 

It is the intention to give the students a practical training in special 
workshops for machine fitting, joinery and pattern making, founding, 
blacksmithing, and coppersmithing, but in 1900 equipment had been 
provided only for the shops pertaining to the preparatory courses. 
The intention then was for both departments to make use of those 
shops until the special equipment for the superior department could 
be provided. 

The conditions of admission to this advanced department are anal- 
ogous to those for the national schools of arts and trades. The cur- 
riculum covers 3 years. None but boarding pupils are admitted. The 
charges are 700 franes ($135) a year. 


MIXED TRADE AND PREPARATORY SCHOOL, RIVE DE GIER. 


In 1894a technical division was added to the primary school directed 
by the Brothers of Christian Schools (Freres des Ecoles chrétienncs) at 
Rive de Gier. Those students who successfully terminate the primary 
studies at this school are allowed to enter the technical division, in 
which the courses are of three years’ duration. The object of the 
instruction in this division is, first, to prepare some of the students 
for entrance into the national schools of arts and trades, and secondly, - 
to give the others at least a partial industrial education. During the 
first and second years the studies are the same for both classes, the 
principal object being to give the students a thorough superior pri- 
mary education. Only four hours per week during the first and seven 
hours per week during the second year are allowed for shopwork. 

At the end of the second year the students are examined as to their 
fitness to receive the certificate of the superior primary studies. 
Those who are successful are placed in a special class to prepare for 
the national schools of arts and trades, while those who fail to obtain 
the certificate pass the third year in a ‘‘section for apprentices.” For 
these latter students the shopwork is very much extended. With the 
exception of three hours, two of which are devoted to drawing and 
one to spelling, arithmetic, and religious instruction, all the day is 
spent in practical work. For this three shops are provided—one for 
fitting, one for joinery, and one for blacksmithing. The shop for 
machine fitting is more completely equipped than the others. 

While the blacksmithing and joinery shops are provided with all the 
necessary tools, they are not intended to receive as many students 
as the fitting shop. Those students who pass the third year in the 


826 REPORT OF THE COMMISSIONER OF LABOR. 


“‘section for apprentices” are awarded a ‘*‘ workman’s diploma” upon 
passing a satisfactory examination at the end of the course. 

In 1899 the number of pupils attending the school was 77. Of these, 
88 were in the first year, 25 in the second year, and 14 in the third 
year classes. . 

As showing the satisfactory character of the instruction received, 
it is stated that of the 9 pupils who took the entrance examinations 
of the national schools of arts and trades, at the end of the school 
year 1898-99, 8 were admitted. Of 8 pupils in the apprentice section, 
7 obtained the ‘“‘ workman’s diploma” and at once secured places in 
manufactories of the neighborhood. 

The tuition is free. 


TRADE AND TECHNICAL CONTINUATION SCHOOLS AND 
COURSES. 


These institutions have been considered at some length and their 
principal characteristics noted. They represent the chief form which 
the efforts in the direction of providing for the trade and technical 
education of persons already employed have taken. 

A number of schools and courses are described in the following 
pages. These institutions do not by any means fully represent the 
class to which they belong, but have been introduced merely by way 
of illustration. An idea of the large number of trades and the variety 
of industries to which the instruction in this group of institutions 
relates may be obtained by referring to the list on pages 733 to 736. 

The descriptions of schools and courses belonging to this group are 
followed by two or three short articles in regard to the work of par- 
ticular associations in the direction of trade and technical education. 

Institutions in which the programmes include both theoretical 
instruction and practical work are first described. 


TRADE SCHOOL FOR HAIR DRESSING, LYON. 


This school was founded in 1890 by the Journeymen Hair-Dressers’ 
Union. The instruction is essentially practical, and is given on living 
models. The following subjects are included: Headdresses of ladies 
of different epochs, men’s headdress, curling and puffing, false hair, 
management of a barber shop, and hygiene of the headdress. The 
course begins October 1 and closes January 15. 

The attendance on January 1 of the past five years was as follows: 
1895, 9; 1896, 110; 1897, 95; 1898, 125; 1899, 120. The receipts of 
the school for 1899 were 150 francs (628.95) from the State, 300 francs 
($57.90) from the city of Lyon, 590 francs ($114) from the Hair-Dressers’ 
Union, and 163.75 francs ($31.60) from various other ‘sources. 
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SCHOOLS OF CARPENTRY MAINTAINED BY EMPLOYERS’ 
ASSOCIATION, PARIS. 


These schools, two in number, were established in October, 1893, 
with the object of giving a technical training, both theoretical and 
practical, to apprentices and workmen. Instruction is gratuitous, and 
is restricted to pupils of French nationality who are over 14 years of 
age. Each school is governed by a separate director, who is also a 
master carpenter. The courses begin on October 25 and end Feb- 
ruary 28. Linear trade drawing is taught in lessons of 2 hours each 
on four days of the week. This instruction comprises: (1) Working 
drawings on paper of square pavilions, slants, fore parts of buildings 
(avant-corps), mansard roofing, St. Andrew’s crosses, trestles, gutters, 
different forms of vaulting, etc.; (2) sections of parts of buildings, 
and the fitting of the pieces drawn and studied. On one day of each 
week two hours are devoted to geometry, mensuration, and practice 
in carpentry work. 

The total attendance wpon the two schools for the year 1898 was 
110. The total receipts of the schools for 1899 were 2,542 francs 
($491), of which 200 franes ($39) were received as a subsidy from the 
chamber of commerce, 852 frances ($164) from the employers’ associa- 
tion, and the balance, 1,490 francs ($288) from individual members. 


TRADE COURSES FOR CARRIAGE MAKERS, PARIS. 


The Wagon Makers’ Union of the Department of the Seine founded, 
in 1881, trade courses for apprentices and young workingmen desiring 
to improve their knowledge of carriage building. An additional 
school of the same class was opened in 1891 at the request of working- 
men of the twelfth arrondissement; in 1893 a third was founded in the 
fifteenth arrondissement; in 1898 new schools were founded at Clichy 
and Saint Denis, making 5 schools having identical courses in Paris 
and its suburbs. 

The courses begin October 1 and close at the end of March. They 
are held from 8 to 10 p.m. on Tuesdays, Wednesdays, Thursdays, 
Fridays, and Saturdays of each week. Workingmen taking these 
courses pay a fee of 2 francs ($0.39 ) a month. 

The instruction comprises two divisions: Joinery, or the construction 
of the bodies of carriages, and mounting, which includes the assem- 
bling and fitting of the different parts constituting the running gear, 
etc. The instruction comprises oral fessons, practical exercises, and 
drawing and outjining. On January 1, 1899, there were 146 men 
attending these courses. 

The receipts for 1899 consisted of subsidies from the State, 1,000 
francs ($193); from the city of Paris, 4,500 francs ($869); from the 
Wagon Makers’ Union, 1,369 francs ($264), and tuition fees, 165 franes 
($32); making a total of 7,034 francs ($1,358.) 
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TRADE COURSES FOR CHIMNEY BUILDERS AND REPAIRERS, 
ETC., PARIS. 


These courses were established in November, 1886, by the Journey- 
men Chimney-Builders’ Union for the purpose of bettering the condi- 
tion of workmen of this body, by giving them the necessary technical 
knowledge and practice. 

The theoretical course consumes two hours on Friday of each week, 
and includes general calculations required in installation of heating 
apparatus, determining the amount of heat absorbed by the walls, 
calculating the dimensions of a hot-air furnace, the heating surface, 
the consumption of fuel, the surface of the fire grate; calculations con- 
cerning intersections, flues, air inlets, horizontal and vertical heat and 
smoke pipes, temperature and velocity of the hot air on leaving the 
pipes; equivalence of surfaces of different forms, principles of con- 
struction, resisting power of the iron parts, ete. 

The practical course comprises construction of chimneys and stoves 
in faience ware, furnace construction, ceramic linings; installation of 
the heater of the Michel Perret system; and brickwork. Instruction 
in free-hand and geometrical drawing is also included. ‘These courses 
are taken, on an average, by 40 pupils. 

The Shem for 1899 incated a subsidy of 1,000 francs ($193) from 
the commune. Expenditures were 3,183 sie ($614). The balance 
of the money necessary to meet the total expenditures was derived 
from trade unions. 


TRADE COURSES OF THE UNION OF JOURNEYMEN HOUSESMITHS, 
ETC., PARIS. 


This union was formed in 1873, and its courses of technical instruc- 
tion date from 1880. At first it instituted practical courses in black- 
sunithing and fitting, with the view of improving workmen in the 
locksmith’s art and giving apprentices and young workmen a better 
knowledge of their craft. In 1882 a drawing course applied to lock- 
smithing (plans, sketches, diagrams, etc.), was added, and, in 1896, a 
course in repoussé and relief work with the mallet (artistic leaf work 
of the French and Hungarian schools). The latter course is designed 
to preserve the housesmith’s art, as it appears in the styles of the 
period of Louis XV, Louis XVI, and Jean Lamour, at the same time 
introducing the improvements made possible by progress in the 
methods and means of execution. 

These courses are followed assiduously by many pupils who desire 
to acquire the practice in the housesmith’s art which the metal-work- 
ing factories, with their machine processes and division of labor, tend 
to abolish. The courses open October 1 and close the beginning of 
Augtst. The full programme comprises everything in the line of 
locksmithing, blacksmithing, titting, job work, bell hanging and tele- 
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phone installation, artistic housesmithing, relief work with the mallet 
leaf work, and the drawing of plans and diagrams. 

The attendance on January 1, 1899, was 72 pupils. The only receipts 
shown in the budget for that year consist of the subsidy of 1,000 franes 
($193) from the city of Paris. The total expenditures for the year 
were 2,111 francs ($407). 


’ 


TRADE SCHOOL FOR DRAWING AND MODELING OF THE UNION 
OF JEWELERS, GOLDSMITHS, ETC., PARIS. 


After the expositions of 1855, at Paris, and 1862, at London, the 
jewelers and goldsmiths’ guilds, saw the need of a drawing school for 
workmen and apprentices. Nothing of the sort, except two evening 
drawing schools, existed at that time. To meet this need this school 
was established in 1867. 

The courses are opened in October and closed at the end of the fol- 
lowing July. The curriculum covers four years, and in addition to 
the regular work it provides for annual competitions in drawing, which 
are open to the workmen of the entire country, annual competitions 
in technical execution among apprentices and workmen, and technical 
trade lectures. 

Following are the subjects taught, with the number of hours per 
week devoted to each: 


HOURS PER WEEK DEVOTED TO EACH SUBJECT IN THE TRADE SCHOOL FOR DRAWING 
AND MODELING OF THE UNION OF JEWELERS, GOLDSMITHS, ETC., PARIS. 


Hours per week. 
Subjects. First Second Third | Fourth 
| year. year. year. | year. 

Elements of geometry, linear drawing, elements of architec- ‘ ; 
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The composition work includes copying from past styles and from 
plant forms. 

Courses in chasing and enameling occupy + hours a month each. 
Two hours a month each are devoted to industrial application, metal- 
lography, practice in metallurgy, founding, and patent law. Ten 
teachers are employed in the various departments of the school. 

The school is equipped with drawing apparatus, screens, a dark 
room, a mineralogical collection, drawings representative of different 
periods, articles in gold and silver made in the technical competitions, 
an art and technical library, plaster casts and other models, a fur- 
nace for enameling, lathes, rollers, wire-drawing benches, engraving 
machines, etc., and workrooms for jewelers, goldsmiths, chasers, and 


engravers. 
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The number of pupils in attendance on these courses on the Ist of 
January, 1899, was 157. 

The school receives subsidies from the State, the city of Paris, and 
various associations. In 1899 the amount received from the State was 
3,500 francs ($676), and from the city 5,000 francs ($965). The total 
receipts for the year were 18,586 frances ($3,587), including 1,886 
francs ($364) received in tuition fees. The expenditures were 22,524 
francs ($4,347), leaving a deficit of 3,938 francs ($760). 

While its work is under no direct State authority, some of the 
pupils of this institution have as artisans been excused from military 
service. Its governing board consists of the director, the president 
of the trade union (chambre syndicale), and the president of the 
improvement committee. 


SCHOOL OF DESIGN FOR IMITATION-JEWEHLRY MANUFACTURE 
AND ALLIED INDUSTRIES. 


The school of design for imitation jewelry was founded in 1873 for 
the purpose of raising the artistic level of this distinctively Parisian 
industry. The school occupied different locations successively until 
1887, when the city, in view of the service rendered, fitted up rooms 
for it in a primary school in the Rue Chapon. One room is devoted 
to instruction in drawing generally, one to drawing from plaster casts, 
and a third to shopwork. : 

The courses begin September 20 and close July 15. Each course 
covers a period of 4 years. The instruction comprises drawing from 
plaster casts, modeling, study of geometrical principles as applied to 
jewelry work, study of the flower and composition, study of styles, 
and practical courses in goldsmithing and engraving. 

The attendance on January 1 of each year from 1895 to 1899 was as 
follows: 1895, 162; 1896, 189; 1897, 177; 1898, 181; 1899, 187. 

The school is supported by subsidies from the State, from the city 
of Paris, from individuals, and from the association of jewelers. In 
1899 the receipts from the State were 2,500 francs ($483); from the 
city, 5,500 franes ($1,062); from individuals, 4,121 franes ($795), and 
from the association of jewelers, 1,245 francs ($240)—a total of 13,366 
francs ($2,580). This last amount also represents the cost of mainten- 
ance of the institution for the year. 


TRADE SCHOOL FOR JOINERS, PARIS. 


This school was founded in 1885 and was formally opened May 1, 
1886, under the name of ‘* Trade courses in drawing and modeling for 
building joiners of the Department of the Seine.” It is conducted by 
an independent group, belonging to no union, the council of which, 
on January 1, 1896, changed the name to ‘‘ Trade School of Joinery.” 

The courses, which are free, are organized in a practical way. Each 
pupil is handled according to his ability and aptitude, and led method- 
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ically to the completion of his work. A uniform plan of instruction 


is rendered impossible on account of the absence of pupils sometimes 


for a week, a fortnight, or even a month ata time. The courses begin 
September 1 and close July 15. They are divided into three sections 
or grades, each requiring a year’s work and consuming 6 hours per 
week. 

The first year is given to an elementary and intermediate course, 
comprising introductory principles, definition of geometrical figures, 
demonstration of solids, plane geometry, geometrical figures, ordinary 
curves, etc. 

The second year, or superior course, comprises descriptive geometry 
and its direct application to joinery, study of staircases and of arches, 
architectural principles applied to joinery, complete study of working 
plans, wood modeling. 

The third year’s work consists of the practical application of prin- 
ciples learned during the second year in construction work and in the 
execution of models. 

On January 1, 1899, 62 pupils were attending the school. 

The total receipts for the year 1898-99 were 4,208 frances ($812), of 
which amount 500 franes ($96.50) was received as subsidy from the 
State and 3,500 francs ($676) from the department. 


TRADE SCHOOL OF THE PAPER AND PAPER GOODS MAKERS’ 
ASSOCIATION, PARIS. : 


This institution was founded in 1868 for the instruction of appren- 
tices and young workers in both commercial and industrial pursuits in 
the paper and paper-goods industries. It is managed by a committee 
consisting of representatives of the union and of the subscribers and 
donors. Its objects are: (1) ‘‘To encourage among apprentices and 
other young employees of both sexes a fondness for work, application, 
and good behavior in the factory, the store, and the home; (2) to raise 
the level of trade knowledge while completing the general education; 
(3) to arouse emulation and develop manual skill in order to train 
apprentices to become high-class workers.” 

The school is in session on Mondays, Tuesdays, Wednesdays, and 
Thursdays from 8 to 10 p. m., and on Sundays from 8.30 to 11.30 a. m., 
from October 1 to April 30. No tuition fee is charged. 

The entire course covers 4 years. Instruction is given in the gen- 
eral primary branches, trade subjects generally, and in special tech- 
nical work for apprentices. 

The first comprises arithmetic, accounting, commercial correspond- 
ence, and French language and composition. 

Under general trade subjects are included the history of the paper 
industry and the part played by France in its development, the sources 
of raw material, the centers of production, the qualities of foreign 
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products, and the leading commercial routes; a study of raw materials, 
chemical processes involved in the manufacture of paper, and of 
machines used; also industrial drawing, embracing geometrical, per- 
spective, linear, and decorative drawing, and special geometrical draw- 
ing applied to the manufacture of pasteboard goods. 

The special apprenticeship instruction includes theoretical and prac- 
tical work in blank-book manufacturing, ruling, and manufacturing 
various kinds of pasteboard goods. The last subject does not merely 
include such work as is executed in shops, but the pupils, who are 
mostly girls, also learn tracing, cutting out, and putting together all 
sorts of pasteboard work. 

The hours per week devoted to each study are as follows: History, 
geography, and French, 1; general trade studies, 1; industrial draw- 
ing, 2; special geometrical drawing, 13; blank-book manufacturing, 2; 
cardboard goods manufacturing, 13; cutting, ruling, folding, etc., of 
blank books, 23. 

At the close of each school year awards are distributed among 
the pupils for meritorious work. These consist of savings-bank 
accounts, memberships in the retirement fund, silver and bronze 
medals, books, ete. 

The school has four rooms. One of these is devoted to technical 
and theoretical instruction and industrial drawing; another is used for 
theoretical and practical work, paper cutting, sewing blank books, ~ 
numbering, folding, etc.; the third is devoted to the theoretical and 
practical work of blank-book and pasteboard-goods manufacturing, 
and the fourth is used for the class in special geometrical drawing. 

The school is well equipped with machinery, tools and materials 
used in the paper-goods industries, collections of paper products and 
samples of raw materials, various kinds of paper, books, ete. 

The attendance on January 1 of each year of the five-year period 
ending 1899 was as follows: 1895, 175; 1896, 158; 1897, 181; 1898, 172; 
1899, 162. 

The following,statement shows the receipts and expenditures of this 
school during the school term 1898-99: 


Receipts: 

Subsidies— 
Brom jtheiState: srcecan cece sc one Coens em re te te eee ee $694. 80 
romtherde pam bitvem bares se iclereic oe sete erere arses eee 195. 00 
Fromsthecitysz0teeari sty cmsen <s/</< 5 eeraciem eae ae eee 579. 00 
Hromathe @hanijerOn Comumence same eases enn ee ee 48. 25 
From: trade unionshes as seecers. 2255 cata oe oo ee 250. 90 
rom INGIViC Wels: som eee. coerce erick Nera er ne ete 1G Ue 
3, 457. 12 
Deficit made up by members of the administrative committee _......- 172. 96 

Total 
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Expenditures: 

Salaniesiof professors/and assistants ............---- cee cee cece cece $694. 80 
Salaries of secretary and overseers... ...<..- 25... ee cee ee cece 270. 20 
BRR orr AP ISOS oe op vee eins Suwanee wdeencusccccace. 392. 98 
SRN rE a a we al av cobs cece cadens 1, 058. 18 
Expenses of stated functions, exhibitions, excursions, ete ........_-.- 629. 46 
re FOG UORGR een ck ec ca ha ews. oe ce aee end cane 584. 51 

ENDURA, 5 aa denies Oe ISS I OT a a 3, 630. 08 


COURSES IN PATTERN DESIGNING, ETC., FOR BAR-LOOM PASSE- 
MENTERIE WORK, PARIS. 


These courses are maintained by the Association of Bar-Loom Passe- 
menterie Designers, which was founded April 7, 1889, for the purpose 
of representing and defending the general interests of the trade, of 
guaranteeing a supply of samples, of providing apprentices with the 
necessary instruction in their trade, and of furnishing the country 
with skillful and educated workmen. Trade courses are given during 
the period from October 15 to the end of May. A course is com- 
pleted in 10 weeks. 

The programme of instruction includes: Analysis of fabrics of all 
kinds and placing of designs on cards; composition of new patterns; 
pricking designs on cards; study of raw materials used in passe- 
menterie manufacture; study of fashions in ladies’ wear; furniture 
trimmings; bar-loom and handloom working; high warps; low warps. 
Instruction in these various courses is given, in part without remu- 
neration, by 4 teachers. 

About 35 pupils were in regular attendance in 1899. 

Small subsidies are received from the State and from the city of 
Paris. The total expenditures in 1899 were 1,964 francs ($379). The 
total receipts were 1,070 franes ($206), leaving a deficit of 894 francs 
($173). 

TRADE SCHOOL OF THE UNION OF BAR-LOOM PASSEMENTERIE 
WEAVERS, PARIS. 


In 1881 this trade body organized courses for the general instruc- 
tion of young apprentices in the trade, and particularly to inform 
them respecting certain changes and improvements to be introduced 
into the art of passementerie weaving. 

These courses extend from October 15 to June 15. The programme 
embraces three divisions of instruction, viz: Fabric designing and pat- 
tern making; demonstrations on the loom; demonstrations in the manu- 
facture of chenille. The duration of the course in each of these three 
divisions is 4 years. Instruction occupies 8 hours per week, and is 
given by a teacher of fabric designing, and one cach of silk and of 
woolen passementerie weaving. 
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The equipment for instruction consists of 1 Jacquard ioom, 1 high- 
warp handloom, 1 bar loom for plain weaving, 1 handloom for demon- 
stration, 1 chenille machine. The institution possesses a technical 
library and a collection of patterns and designs. A collection of 
samples produced by members of the union may be mentioned as a 
part of the teaching material. 

The total attendance on January 1, 1899, was 24. Attendance during 
the four previous years was from 15 to 20. 

_The expenditures for 1899 amounted to 2,446 francs ($472), of which 
1,126 franes ($217) went for salaries and 500 francs ($96.50) for rent. 
The receipts for the same year were 2,480 francs ($478.64), comprising 
subsidies of 500 francs ($96.50) from the State, 1,500 franes ($289.50) 
from the city of Paris, and 480 franes ($92.64) from membership pay- 
ments. 


COURSES IN ROOFING, PLUMBING, GAS FITTING, ETC., PARIS. 


This school was opened April 22, 1887, and is maintained by the 
association of master roofers, plumbers, etc., of Paris. Its purpose 
is to provide gratuitous continuation courses for young workmen and 
employees of this trade body, and to furnish them information they 
can not acquire in the work yards. In 1891 a special course in men- 
suration was added. The school buildings comprise a secretary’s 
office, three lecture halls, and a large workshop. The courses begin’ 
on October 25 and end on March 25 of the following year. 

The programme of practical instruction comprises all that relates to 
the operations of roofing, plumbing, gas fitting, sanitation work, etc. 
This work occupies 2 hours per week. The theoretical instruction 
includes a complete course in roofing and plumbing mensuration and 
occupies 1} hours per week. Special lectures are also given on roof- 
ing in general, hot-water circulation, electricity, industrial metals and 
acids, and geometrical drawings. From two to six lectures are given 
on each of the following subjects during the year: Hygiene, sanita- 
tion, gas, chemistry, physics and electricity, plumbing, spigot work, 
and geometry. 

The school has a full equipment of all the various tools and supplies 
used in roofing and plumbing work. At the close of each school year 
an examination, in which all the pupils of the school participate, is held 
before a committee from the association. In this examination pupils 
receive credit for work executed during the year. Every two years 
prizes of books and of money, provided by members of the associ- 
ation, are awarded to the most deserving pupils. 

On January 1 of the years 1897, 1898, and 1899, there were, 
respectively, 108, 132, and 124 pupils attending these courses. 

The total receipts for 1899 was 6,421 francs ($1,239), including a 
subsidy of 1,000 francs ($193) from the State and 200 frances ($38.60) 
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from the chamber of commerce. The total expenditures were 6,421 
franes ($1,239), of which 2,011 francs ($388) went for salaries, and 
1,227 franes ($237) for rewards to the pupils. 


SCHOOL FOR MINE BOSSES, SAINT-ETIENNE. 


This school was opened November 15, 1892. It is a private continua- 
tion school, founded and maintained by an organization of coal oper- 
ators known as the Comité des Houilléres dela Loire. Yts aim is to 
train pupils for positions as mine bosses and oversecrs’ in the employ 
of the various coal-mining companies of the Loire basin. 

The affairs of the school are administered by a directing committee 
chosen annually by the Comité des Houilléres from among its member- 
ship, and which consists of the president and two members of that 
organization, and the director of the State School of Mines of Saint- 
Etienne. 

The programme of instruction comprises two main divisions, viz, 
mining operations and general education. In the former the theoret- 
ical instruction is somewhat more elementary than that given in the 
schools for mine bosses, etc., at Alaisand Douai. The practical experi- 
ence is acquired in the mines, the pupils taking their places as work- 
men and changing work at certain periods. This instruction is sup- 
plemented by visits to mines made under the guidance of an instructor. 

The general course of instruction is of an elementary and practical 
character, comprising arithmetic, geometry, elements of mine engineer- 
ing, mechanics, physics, chemistry, care of the injured, hygiene, and 
a detailed study of the laws, decrees, and regulations pertaining to 
mines. The curriculum covers only one year, but under special circum- 
stances pupils may repeat their year’s studies. The course in mining 
operations occupies 9 hours a week, and in the general course the 
six studies—arithmetic, geometry, mechanics, plan drawing, physics, 
and chemistry—together consume 9 hours a week. The equipment 
includes a chemical laboratory and models for teaching the mining 
operations. Diplomas are awarded the pupils who on completing their 
studies have attained the required proficiency. 

The number of pupils in attendance in 1899 was about 14. The 
following table gives the attendance, average age of pupils, and 
diplomas awarded during the period 1892-93 to 1896-97. 


NUMBER AND AVERAGE AGE OF PUPILS AND DIPLOMAS AWARDED AT SCHOOL FOR 
MINE BOSSES, SAINT-ETIENNE, 1892-1893 TO 1896-1897. 


School years. 


Items. ; = = 

1892-93. | 1893-94. | 1894-95. | 1895-96. | 1896-97. 
Number of pupils...-.-..----------++--+--+--++++++-- a re : a o 
Average age of pupils ....-....--------------+++---- : bn a Hi zs 


Number of diplomas awarded.......-.------------- 


836 REPORT OF THE COMMISSIONER OF LABOR. 


Eleven graduates of this school occupy places as mine bosses (you- 
verneurs), 39 as under-bosses or gang foremen, and 5 as fire-damp 
inspectors in the mines of the Loire basin. The entire cost of main- 
taining the school is borne by the organization which founded it. 


The continuation schools next considered are those in which the 
instruction is purely theoretical or technical. 


APPRENTICESHIP SCHOOL OF THE INDUSTRIAL SOCIETY, 
NANTES. 


The Industrial Society of Nantes is composed of persons of various 
trades organized for the purpose of educating apprentices. The 
school is open to all young persons whose occupations require special 
and technical knowledge. 

The school is in session two hours every morning so that apprentices 
may attend before their regular working hours. The practical werk 
is all done in the shops where the apprentices are employed. 

The studies are both technical and general. The subjects taught 
are free-hand, linear, and ornamental drawing, French language, 
arithmetic, algebra, geometry, descriptive geometry, bookkeeping, 
physics and chemistry, and mechanics. 

The society possesses a library of several hundred volunes relating to 
industrial and economic subjects, apparatus for physical and chemical _ 
demonstrations, and a collection of designs and models for the use of 
the pupils. 

Pecuniary réwards are given to pupils whose work and conduct 
have been satisfactory, and at the end of the third year medals are 
distributed for practical work executed in the shops where they are 
apprenticed. Upon graduating, pupils whose work during the several 
years has been satisfactory receive diplomas. Medals and prizes are 
given by the associations of master builders and mechanics. Two 
prizes, each consisting of a bank account of 150 frances ($28.95), are 
given from a fund founded by a master locksmith, who was formerly 
a pupil of this school. 

In 1899 there were 115 pupils in attendance at the school. 

The following statement shows the receipts andexpenditures of the 
society for the year 1899: 


Receipts: 
Contributions— 
Nrom. the States see caece ceric <<: cNata o ae tee cee eee $193. 00 
rom: the deépartmientteeerere 20 1.6 scene ao nee eee 289. 50 
SHPO tHe sity ce 5c eee re yer 482.50 
iromutwerchamberofeconinn ence say seta aaa 1938. 00 
Brom trade UniOnse ke a jee secre eine << yoko oe ae 19. 30 
TORO JOVANI NS ABAKOUNMONWENS) oid Sop baesbon es Seseseouedeeesoccnece 358. 98 
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Receipts—Concluded. 


ert GO ICR eae cde we ccd cicunsaccccacccenvucc.. $829. 73 
(OES SD. 2 esi a <a ee eI 289. 50 
NTS SS SRS eee 2, 748. 67 
Expenditures: 
eee RR oe ee rn rn Ce ly Sek ec ol ok pul cee 699. 54 
Administrative personnel (miscellaneous expenses) ........--.---.--- 46, 32 
Rewoatstanid Supenas tO: paplsas 22s. ecke eck lc acc oe ceascncecc ohne 1, 053. 24 
Wg SEs US Ng i Swed it Sai ee en ey ee 196. 21 
TE USO Sees LER Ds Sa ce AS aR ae NS a URINE: AE Ue TRE? O13 
Contripution to the mutal relief find .22. 2.2.5. lect Losec cs ese 96. 50 
ESSE ES 2 We a lle ay ed eR a er a ee 167. 81 
BSS SS RVELG SONSTRYY ETT TG DERE, 4 ae Ag tn dl ee ge ae een ee 88. 84 
TEL UR ES: CUTE ea ge Se ge a ane 190. 82 
STUBS wes coe i ee ae ae ee ibis 
Py Ne eee a Sees ie eh ee eh he 2, 748. 67 


SCHOCL FOR CABINETMAKING MAINTAINED BY THE ASSOCIA- 
TICN FOR THE PROTECTION OF APPRENTICES, PARIS. 


In 1867 this association, known as the ‘‘ Patronage industriel des 
enfunts de Vébénisterie,” organized manual competitions intended for 
the instruction and improvement of apprentice marquetry workers, 
block cutters, turners, wood carvers, chair joiners, and cabinet- 
makers. These competitions have been continued every year since. 
In 1873 a drawing school was established in which the instruction 
given relates specially to the furniture-making industries. 

The present aim of the association is to give to the apprentices a theo- 
retical training which they do not obtain in the shops; to further the 
progress of the industry by creating, through manuai competitions, a 
rivalry among apprentices and young workmen, and also to stimulate 
designers, through competitions, to the development of new ideas in 
decoration, by means of exhibitions of the works executed in these 
competitions and of works of art in decorative furniture, such as 
carved work, inlaid work, trimmings, artistic ironwork, etc. It also 
seeks to put workmen and artists in pattern drawing in touch with 
manufacturers who may wish to employ them. 

The courses are open for 10 months each year. Tuition is free. 
The programme of theoretical work comprises drawing from relief, 
technical drawing, elementary geometry, descriptive and applied 
geometry, perspective, and modeling. 

The manual competitions occur every Sunday during the months of 
October, November, and December. 

From 120 to 125 pupils are enrolled each year, the number in actual 
attendance averaging from 90 to 100. 

Rewards are granted to pupils who complete the different courses, 
to apprentices entering the manual competitions, and to draftsmen in 


838 REPORT OF THE COMMISSIONER OF LABOR. 


the designers’ competition. These rewards consist of savings-bank 
accounts, tools, drawing instruments, books, engravings, medals, and 
diplomas. The manual competitions are decided by juries composed 
of workmen and proprietors appointed by the patrons’ association. 
The designers’ competition is decided by a jury of four members named 
by the contestants and four by the association, who in turn select a 
presiding juror. 

The total receipts of the school for 1899 were 11,309 francs ($2,183), 
of which amount 1,000 frances ($193) were received as a subsidy from, 
the department of commerce, 6,500 francs ($1,255) from the city of 
Paris, 1,590 francs ($307) from membership fees, and the remainder 
from various sources, including 1,225 franes ($236) subscribed by indi- 
viduals. The expenditures were 12,453 francs ($2,404) divided as 
follows: Salaries of teachers, 1,926 francs ($372); administration, 1,280 
franes ($247); rent, 2,000 franes ($386); other expenditures, 7,247 
frances ($1,399). 


CORRESPONDENCE SCHOOL OF FLOUR MILLING, HTC., PARIS. 


The establishment of this school was decided on at a conference of 
leading representatives of the milling industry and of the grain and 
flour trade of Paris, held on March 12,1891. A committee of patron- 
age and a council of administration and instruction were appointed 
and the school was opened on the first day of April following. The | 
school has received the active support and encouragement of a num- 
ber of organizations belonging to the grain and flour trade and kindred 
industries. It has also received the moral support of the chamber of 
commerce, the municipal council of Paris, and the ministries of public 
instruction, of commerce and industry, and of agriculture. 

The plan of instruction pursued consists in publishing a series of 
questions on milling operations in the Milling Journal (Journal de la 
meunerie), the official organ of the school, which is sent to each pupil. 
Once a month the pupil mails answers to these questions to the admin- 
istrative council of the school. The pupil’s replies to the questions 
are graded in five degrees. The council prepares and publishes the 
correct answers from month to month, which the pupil-may compare 
with his own work. 

The design of this instruction is to combine the elements essential 
to regular trade courses, and to propagate in a practical way the idea 
of technical instruction for millers. The course is completed by 
written and oral examinations at Paris in September of each year, on 
which is based the conferring of a diploma, or a certificate of capacity 
or of aptitude, as the case may be. The holding of the annual exami- 
nation at Paris enables the council to assemble in one place a number 
of the pupils, to give them lectures and demonstrations on milling 
apparatus, and to take them on visits to large modern mills in Paris 
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and its suburbs. At this examination prizes are awarded on the basis 
of the pupils’ several returns on the questions. 
The annual cost of instruction to pupil subscribers is 10 frances 
($1.93), no charge being made for the copies of the Milling Journal. 
The course opens Mevexubar Land closes September 15. The pro- 
gramme is in seven divisions, the subjects embraced in each division 
oe the details being as follows: 


First division: Raw materials and mill products—A. Wheat: Varieties of native 
and foreign wheat; physical structure of wheat; chemical composition of the wheat 
grain; varieties of wheat commonly used in French mills; their nature and charac- 
teristic properties; impurities in wheat; diseases of wheat; parasites of wheat; 
transportation and warehousing; mixtures of wheat for milling. B. Flour: Kinds 
and comparative values of the flour admitted to the French markets; the testing of 
various kinds of flour, (1) for whiteness and purity, (2) for the quantity of gluten it 
contains, (3) as to the hygrometric conditions, and (4) for adulterants; warehousing 
of flour; chemical composition of flour. C. Brans: Chemical composition of brans; 
comparative qualities of the brans resulting from the different methods of grinding. 

Second division: Cleaning—The apparatus necessary for cleaning; theory of clean- 
ing; work and results obtained with each piece and with the combined apparatus; 
qualities which well-cleaned wheat must retain; washing; moistening of wheat; its 
utility according to the nature of the wheat; preparation of the grains for grinding; 
splitting degermers; rollers. 

Third division: Grinding, A. Grinding with stones: Forms, dimensions, and 
arrangement of stones; velocity of stones; fitting the shafts (irons) of the stones; 
dressing and preparation of stones; embedding of the rynds; setting and balancing 
stones; cutting of the radial grooves and of the handles; mending; airing of the 
stones. B. Crushing with rollers: Outline structure of a roller apparatus and the 
details of its construction; theory of operation of rollers; gradual reduction (tech- 
nically so called); materials of which rollers are made; importance of the choice of 
these materials; different methods of operating and controlling roller apparatus; 
blowing into such apparatus; ratio of the production of rollers to their dimensions 
and to the power employed; distribution of the crushing power; comparative product 
of each passing according to the method and system employed. C. Grinding by 
special machinery—Disintegrators and granulators: Technical description of each of 
these machines; operation and principles of grinding. D. Scourers: Systems, oper- 
ation, and utility of scourers. 

Fourth division: Reducing—Theory of reducing; apparatus for reducing grits to 
flour; reduction by millstones; reduction by porcelain or by smooth-cast rollers; 
reduction by disintegrators. 

Fifth division: Bolting and sifting—Theory of these processes; the different 

systems; ordinary bolters; cylindrical bolters; centrifugal bolters; horizontal con- 
duits; the fabrics for bolters and sieves—gauze wire cloths, French and foreign silks; 
installation of metallic tissue screens; repair and cleaning of bolter surfaces; instal- 
lation of bolters in certain special systems of milling; theory of cleaning grits and 
semolina; finishers, bran brushes; flour mixers, baggers, elevators, automatic 
scales, ete. 
- Sixth division: Motive powers—Physical and mechanical principles; natural and 
artificial motive power; hydraulic motors; wheels with plane floats (undershot) ; 
wheels with curved floats (undershot); side wheels; bucket wheels (overshot); 
hanging wheels; turbines; determination of the motive power of streams; low 
water; high water; sluices; calculation of delivery of streams; direct fall; conyerti- 
ble fall; windmills; steam engines; gas and petroleum engines; elec motors; 
theory of speeds to be given transmitting elements (shaits, pulleys, and gearings). 
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Seventh division: General principles of the baker’s trade—Operations ot bread 
making; theory of bread making; preparation of the dough; practical and rapid 
ways of appraising flours. Leavens and yeasts—Their preparation; different states 
of the leaven; applying the leaven for kneading; dough working; preparing fresh 
leaven; saving over leaven; yeasts; beer yeast; grain yeast; working on yeasts; 
keeping of yeasts and leavens. Water in bread making: Temperature; quantity 
necessary; hydration of bread; bran water—its object and its inconveniences; use of 
salt; kneading; doughs; preparation of the dough; weighing; shape of loaf, ete.; 
setting the loaves in pans; various processes of bread making; kneading troughs— 
ordinary troughs and machine kneaders. Ovens—their construction; firing; baking 
of the bread; placing in oven; length of the baking; ways of keeping the oven steam; 
removing from the oven; distinctive quality of a good baking; steaming apparatus; 
pyrometers; different kinds of breads; keeping of bread; the various utensils used 
in the baking business. 


ry 


The school numbers among its pupils not only apprentices and 
young workmen, but even foremen and superintendents of mills. The 
number of eal on January 1, 1899, was 67. This shows a distinct 
loss from previous years. In 1896 the number was 119. The annual 
cost of maintaining this school amounts to only a small sum, the prin- 
cipal expense being for printing and cost of correspondence. 


SCHOOL OF HORSESHOEING, PARIS. 


This school was established in 1893 by the Journeymen Farriers’ 
Union of the Department of the Seine. Its beginnings were difficult, 
owing to the lack of means, but a better organization was secured 
after it had received financial aid from the municipal council. Its aim 
is to impart theoretical instruction on every subject pertaining to the 
farriers’ trade, and to supplement this instruction with some general 
ideas on the treatment to be given to animals while awaiting a veteri- 
nary’s aid, in case either of accident or of disease. 

The courses are given at the headquarters of the union and in sub- 
ordinate sections in different quarters of Paris. They are given by 
three instructors under the supervision of the union’s officers, and 
occupy an average of six hours a week. The programme comprises 
the fitting of all ordinary kinds of iron shoes, the modification of the 
shoe to suit any diseased condition of the foot, and first care of the 
horse in case of disease or accident. 

The total attendance upon the main school and the diperan it sections 
is about 350. 

In 1899 the receipts of the school were 1,120 franes ($216), of which 
amount 500 francs ($96.50) were received as subsidy from the city of 
Paris. The expenditures were equal to the total receipts. 


SCHOOL FOR APPRENTICES AND JOURNEYMEN IN THE HOUSE- 
FURNISHING TRADES, PARIS. 


This school was founded in 1874 for the technical training of appren- 
tices and workmen in the house-furnishing industry as cabinetmakers, 


TRADE AND TECHNICAL EDUCATION—FRANCE. 841 


carvers, chair makers, joiners, wood turners, marquetry makers, 
upholsterers, pattern makers, sculptors on plaster, chasers, molders, 
billiard workers, molding makers, ete. 

The governing board is composed of 15 members, of whom 5 are 
from the cabinetworkers’ union, 5 from the wood sculptors’ union, 
and 5 from the union of billiard workers of the Seine. Only mem- 
bers of the furniture trades unions are eligible for admission to the 
school. 

The courses begin September 15 and close July 15. Fhe programme 
comprises linear drawing, sketching and drafting of plans, architecture 
and perspective in relation to furniture making, decorative and orna- 
mental carving, modeling, study of styles, and history of art—10 hours 
per week; molding, pattern making, and plaster sculpturing as applied 
to furniture making —4 hours per week; study of wood carving and 
assembling—2 hours per week. Five instructors are employed in the 
various departments. Tuition is free. 

The receipts of this school consist of subsidies from the State, from 
the city of Paris, and from various trades unions. In the budget for 
the year 1899 these items are reported as follows: From the State, 
800 franes ($154); from the city of Paris, 8,000 francs ($1,544); from 
the trades unions, 450 francs ($87). The total expenditures were 10,225 
francs ($1,973), leaving a deficit of 975 francs ($188). 

The total attendance on January 1, 1899, was 128 pupils. 


TECHNICAL COURSES RELATING TO MASONRY MAINTAINED BY 
EMPLOYERS’ ASSOCIATION, PARIS. 


These courses were organized in 1890 for the purpose of giving to 
young men a thorough training in the theoretical branches pertaining 
to masonry and stoneeutting. At first there were but 2 courses—one 
in linear drawing and geometry, and one for the study of construc- 
tion in all its details. A course in stereotomy was added in 1892, and 
one in mensuration in 1897. These courses begin October 15 and end 
April 1. 

The programme allots 4 hours a week to each of the four following 
courses: Elementary geometry and linear drawing; science of con- 
struction, with study of materials and building laws; measurements 
of work done (weekly visits to work yards); stereotomy (stonecutting), 
and drawing of diagrams. ‘The instruction equipment includes tables, 
benches, drawing boards, squares, T-squares, paper, patterns, collec- 
tions of plans, facades, models, ete. 

The total attendance January 1, 1899, was 420. 

The budget for 1899 shows a subsidy of 500 frances ($96.50) from the 
State and 200 francs ($38.60) from the chamber of commerce. A bal- 
ance of 4,871.15 francs ($940.13) was contributed by the association. 
The total expenditures were 5,571.15 francs ($1,075.23). 
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TECHNICAL COURSES IN CUTTING MAINTAINED BY UNION OF 
MASTER TAILORS, PARIS. 


These courses were organized in 1890 for the purpose of teaching 
cutting and finishing to young men who are without the means of 
paying for instruction. One of the chief aims of the school is to teach 
new methods. The courses are directed by the council of the union, 
mainly through its president and general secretary. The sessions are 
held in the assembly room of the union on Wednesday evenings, 
beginning at 8.380 o’clock. The programme covers particularly the 
following features: 

Cutting of garments for men, women, and children, and of military 
clothes, by the ordinary process of proportion; explanation and use 
of the more scientific systems of ‘‘integral measurement” and ‘‘tri- 
angulation;” studies in finishing and in the difficult parts of the trade; 
reciprocal instruction; demonstration of the different tools and appli- 
ances used in cutting; ordinary business principles. 

The sessions are supplemented each evening by lectures on points 
suggested in the evening’s work. The instruction equipment com- 
prises tables covered with black cloth for marking out, several mani- 
kins and busts of normal and abnormal forms, squares, rules, and 
other instruments, and a technical library containing works on all the 
methods of cutting taught by the instructors. 

The attendance varies from 80 to 100. All the pupils adopt the 
tailors’ trade, beginning as journeymen cutters. Some of them event- 
ually become foremen of shops. 


COURSES OF THE POLYTECHNIC ASSOCIATION, PARIS. 


This association for popular instruction was founded in 1830. Its 
purpose was ‘‘to spread among the laboring classes the instruction 
which forms the basis of our modern society.” Beginning with 14 
courses in 1830, it grew steadily until during the school year 1898-99 
there were 678 courses. The association has 24 branches in Paris and 
several in the suburban communes. It has, in addition, organized 
various other societies in Paris, in the departments, and in the colonies. 

The courses of study are free and are given in the evening. They 
cover a wide range of subjects and are intended for all classes of indus- 
trial and commercial employees who desire to continue their education. 
The teachers are recruited from the various professions, namely, civil 
and mechanical engineers, lawyers, physicians, authors, artists, account- 
ants, publicists, officials, etc. 

The subjects taught may be grouped into six general divisions, 
namely, industrial, commercial, art, agricultural, physical culture, 
and general courses. 

The following table shows the total number of hours per week dur- 
ing which classes are held in each of the industrial or trade branches: 


a od 
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HOURS PER WEEK DEVOTED TO EACH SUBJECT IN THE INDUSTRIAL AND TRADE 
COURSES OF THE POLYTECHNIC ASSOCIATION, PARIS. 


Total hours per weekall 
Total Sten 
Subjects taught. grr -—— --—-- — 

eed First |Second| Third | Fourth 

“| year. | year. | year. | year. 
OP ELI Ar ee ee ae ee ee 6 9 9 9 9 
prvrrrmrmetei le Leven TACTIC So ee Ste enn eee 2 2 2 4 4 
PRrrseite Gite COMMENUNAIONL oc 0ac olka ann os Suc camcnccdececut PRE cee cron errs ee 2 4 
Boiler and steam-engine tending 3 4 4 6 6 
ESAS SSSR LS © CEI SO ica = a 14 a as 20 24 
29 30 38 42 4 
Bil) 10 10 10 10 
11.4 8 | 9 12 15 
2 2 2 2 
5 8 8 10 10 
del 3 6 6 10 12 12 
Painting on porcelain and on fans 17 20 26 28 30 
LSU LE SIE. ese Sa eee ee Se ee eee 15 10 | 15 20 24 
wie RS Ee Se ee a ee 10 8 10 10 14 
SEL a ee a ee eee, | Bh 2 2 2 2 


The association possesses a library of about 1,000 volumes, apparatus 
for demonstrations, and a collection of models, views, ete. 
At the close of each school year a prize competition is held for each 


branch of study. 
attended at least two years. 


In order to enter the competition pupils must have 
The prize winners receive medals and 


books, together with certificates specifying the nature of the prizes won. 
The following table shows the number of pupils in attendance on 
- January 1 of each year from 1895 to 1899: 


ATTENDANCE ON ALL COURSES OF THE POLYTECHNIC ASSOCIATION, PARIS, 1895 TO 1899. 


Nature of instruction. 
“ = ster 
Indus- |Commer- | Agrieul- athe attend- 
trial | cial | General) art | faral | Physical! “ance, 
courses. | courses. eek ev | courses. Z 
2, 420 5, 200 ay 770'-| 1, 200 120 20 10, 800 
2, 600 5, 510 1, 980 1, 500 115 95 11, 800 
2, 750 5, 990 2, 100 1, 950 uZT 103 18, 020 
38, 062 6, 120 2, 023 2, 005 1235 105 18, 450 
8,115 6,175 2, 040 2, 023 137 110 13, 600 


The total receipts and expenditures during 1899 were as follows: 


RECEIPTS AND EXPENDITURES OF THE POLYTECHNIC ASSOCIATION, PARIS, 1899. 


~ 


Receipts. Amount. Expenditures. Amount. 

Subsidies: Compensation of general agent ...... $165. 93 
From the State ...... FSCS aN $1,044,500) |) Remts....-..-..2---.- BSR sa: sss seoe 127.77 
From the city of Paris...........- 2,895.00 || Furniture and materials ............. 191. 65 

From yarious associations 164.05 || Printing, advertising, publications, 
From private persons....-. 540. 64 OLCr aes Pract open Senne eaeet ace 1, 301. 80 
Donations from the teachers ... 345,90 || Medals, prizes, and books. 956. 83 
t) SMStruCtiON..... cio... ~. 2, 139. 27 
| Miscellaneous ........... : 239, 42 
= POW PNUS oa oe elect malernamie tia ciatic sec ane 366. 92 

{ 

oop Se os ee ee 5, 489.59 | Oo. 5, 489, 59 
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SOCIETY FOR TRADE AND TECHNICAL INSTRUCTION RELATING 
TO MARINE FISHING, PARIS. 


This society was organized in 1895 for the purpose of diffusing 
among sea fishermen the knowledge needed for lessening the dangers 
of their trade and for drawing from its practice the greatest benefit 
possible. No previous effort to provide such instruction had been 
made in France. To accomplish its purpose the society has procured 
the creation of special fishing schools in a number of maritime towns. 
The most important schools of this class are those at Les Sables and 
Marseille, which are municipal; one at Boulogne-sur-Mer, which is 
attached to the agricultural station at that place; one at Dieppe, which 

jas created by the local board of trade; and schools at Le Croisic, 
Arcachon, and Philippeville, which are maintained by local associa- 
tions. Schools are still directed by the society at Groix, La Rochelle, 
and Le Treport. These three schools receive subsidies from the min- 
istry of marine, the central Government having decided that a portion 
of the money annually granted to encourage the deep sea fisheries 
should be devoted to such schools. These various schools are under 
the patronage of the boards of trade of their respective localities. 
Instruction is, as a general rule, given in buildings provided free of 
cost by the municipalities or boards of trade. At Marseille and Bou- 
logne-sur-Mer the schools are installed on old war vessels donated for 
their use by the ministry of marine and fitted up for the purpose of 
instruction. At Marseille the pupils holding scholarships are lodged 
on board. 

The instruction varies according to the needs of the fishermen in the 
different localities. Thus, at Boulogne-sur-Mer, where steam fishing 
boats are used the programme is more extensive than at Groix, where 
only sailboats are employed. 

At Marseille the programme of instruction is more comprehensive 
than in the other schools. Two years are required to complete the 
course. Complete instruction is given in all that relates to the fishing 
industry, the making, repairing, and placing of nets, the habits of fish 
and other sea animals useful as food, the management of vessels, the 
elements of medicine and care of the injured, sea currents, geography, 
elements of geography, etc. In all the schools courses are given in 
navigation, handling of nets, social economy, and first care of the 
injured. The theoretical instruction is supplemented by practical 
exercises on the sea, A résumé of the apparatus used will give an idea 
of the practical character of the instruction imparted. This comprises 
the instruments needed for taking bearings (sextants and octants), 
mariner’s compass, log, charts, emergency medicine chests, models of 
various fishing machines, tools and apparatus for exercises in hand- 
ling sail rigging, and in taking up and repairing fishing gear; also a 
technical library, ete. 
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The society completes its work by organizing competitions, confer- 
ences, and exhibitions, and by publishing works intended to popularize 
knowledge in its field. It proposes to give the diploma of fishing 
master to pupils acquiring the requisite knowledge. 

The total receipts of the society for the year 1899 amounted to 
16,817 franes ($3,246), of which 6,500 franes ($1,255) represented the 
subsidy from the National Government. 


COURSES OF THE PHILOMATIC SOCIETY, BORDEAUX. 


This society was founded in 1808, and is thus one of the oldest 
private associations for the advancement of popular and technical 
knowledge in France. It is the successor of the Museum of Public 
Instruction, founded in 1783. 

Its first energies were devoted to a course of general education. As 
its activities became more widespread it began, in 1839, to devote itself 
to the organization of courses of instruction for adults. Later it 
gave to these courses an almost exclusively industrial and technical 
character. Since 1874 it has been charged with the administration of 
the Superior School of Industry, at Bordeaux. One of its means of 
encouraging industry is the holding of industrial and art exhibitions. 

Eight school buildings are utilized by the society for its classes, 
which open on October 15 and close June 15. Pupils must be at least 
15 years of age, must pass an entrance examination, and pay a 
matriculation fee. 

The courses of instruction include reading, penmanship, arithmetic, 
geometry, algebra, accounting, grammar, physical and commercial 
geography, stenography and typewriting, English, German, and 
Spanish languages, geometrical and industrial drawing, ornamental 
drawing, art applied to industry, mechanical drawing, architectural 
drawing, drawing for the coach-making industry, physics and chem- 
istry applied to industry, modeling and wood carving, stonecutting, 
wood joinery, carpentry, cabinetmaking, upholstery, shoemaking, 
tailoring, boiler making and forge work, machine fitting, locksmith- 
ing and wrought-iron work, boiler and engine tending, winc making, 
commercial law, cooking, garment cutting, embroidery, dressmaking, 
and weaving. 

Instruments, apparatus, and tools are provided for practical demon- 
strations. The society also possesses a commercial and industrial 
museum and a library. 
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The following table shows the attendance on January 1, of each 
year from’ 1895 to 1899, om the various courses maintained by tbe 
society: 


ATTENDANCE ON THE VARIOUS COURSES MAINTAINED BY THE PHILOMATIC SOCIETY, 
BORDEAUX, 1895 TO 1899. 


- Commier- 
Industrial 2 
Year. cial Total. 
courses. Mya 
1, 350 1, 074 2, 424 
1, 801 1, 435 3, 236 
1, 893 1, 398 38,291 
2,092 1, 614 3, 706 
1, 998 177 3,775 


Following is a statement of the receipts and expenditures of the 
society: 


Receipts: 
Contributions— 
Fromithe: States 45.302 oen. 5s. has ere eae ee ee ee $2,128. 00 
Bromatbe department... 3-3 Sao ee eee 386. 00 
Pronm thre Chiyror IBOnd CaveR eae cree see en ere are ee 1, 930. 00 
From the-chamber of ecommerce... 2... sooo an eee nee €26. 40 
Acre senuemitst olf mein W@ns.c . G.etwatise aeseins ane ae ee eee 6, 500. 24 
Mit om Pees = ae ate Se ee ea oe ee 734. 37 
Other-receipts: 2-8 pases een ous ieee ee ee ee 5, 515. 57 
PRO EDD Sek ce ceva cost eer att sd IN pO ree 18, 115. 58 
Expenditures: 
SOURA RICA OH. TEAIOILCUS: ~CLO = — oc sc a/c ors ete re er eee %, Gols 
Matertadsra md: ob hint Ge pemses.. 2... art xe <.- sees onsen ee 10, 172. 98 
DURpMe ReCOl NT. Nae 2 ene eo ne 311. 49 
MROWSNCS 5 2 scares ec seo are he Rive aise Sia ere ie elec ae oe ee 18, 115. 58 


COURSES OF THE RHONE SOCIETY FOR TRADE EDUCATION, LYON. 


This society was organized at Lyon in 1864 for the purpose of estab- 
lishing courses of instruction for adults, especially trade and technical 
courses for workmen, apprentices, and clerks. It was intended to fill 
a void, the importance of which has been demonstrated by the subse- 
quent progress of the society’s work. The organization resembles 
those of Paris, except that the pupils pay matriculation fees of from 
3 to 6 franes ($0.58 to $1.16), according to the nature of the course. 
Since its foundation no changes have been made in the plan of organ- 
ization, but the number of courses has greatly increased. 

The classes maintained by the society are in session on week days 
from 8 to 10 p. m. from October 1 to March 31. Sunday morning 
sessions are also held during this period. Sessions are held in different 
parts of the city. 

The instruction comprises industrial, commercial, and general 
branches, separate courses being given for male and female pupils. 


pier. 


TRADE AND TECHNICAL EDUCATION—FRANOR. 847 


The following statements show the subjects taught in the industrial 
department and the hours per week devoted to each: 


HOURS PER WEEK DEVOTED TO EACH SUBJECT IN THE INDUSTRIAL DEPARTMENT, 
RHONE SOCIETY FOR TRADE EDUCATION, LYON. 


ENDUSTRIAL COURSES FOR WIALES. 


Hours per week. 


. \ . oe aeasEg 
First |Second| Third | Fourth 
year. | year. | year. year. 


Subjects. 


Applied mathematics 
Re Ree uiribts VO MURSUIE Sn rt oe Se Sa ine wan mg omc oe else eens ance 
Descriptive geometry and stonecutiing ........2.20.... ay 
[US SESE ING TSU AIGTN aa geo gg 
BarData Ste! a w'e dlneewicva tele 
Pasta DE Ott PAREN URES Soo ro catia Sm wtacneans So inc Ss nine 
De NEON TBR ROR Mo See Oc ion bce Gowan ninco rs fc msinve coxa! 
PE PRRRC ROM VIDE’ ce ee 

PMEred Ora LOT HOLIVCES, a8 SS Se oS we kn tn slew ee as cee an 
Drawing with cord (diagramming) 
pUtsLOc chieemaane TOP TOCKEIIERS 5 se Soo Sew asc no eee eee Sees 
eamier rat DRM MeETOG: WORK. «ao. = on acne Se ccm ve ene men 
iaDae ee EPRI SO GIMISEA TIS oo ee oa cn en wie ce nce cane ie meee 


bore bp 


Trade drawing for machinists and coppersmiths .............-......- 
Trade drawing for coach makers .......2-.......-- 
Cutting for tailors... .......- Oe a ER = eS Sn ee 
Rerun RecN ESS a i creme anda Steven caked ennmive 
Ee MCHC Or KA OF RNGOINR REIS 5 2a ocina- 5 = Sales san dnc Serie ees 
[TED ER ERY ELE EE a pc CS ROI a ge Se ee ae a 
erate Cua wae TOL CATPORLCES <5 6. cacioe tod anne nein ne eee cee RE 
Industrial drawing : 
SSS Ga ea pe ci om ye cee ame Ree maior Ries misieie wnibia ele 
SEES E) EER nO eta atc ae Sear a Sete Ne oc ap {Se Sale wiie. oyeleoiaraieneie ied 
Administrative law 


Me WRN ORR RR ROOD eho bo 


Cece 


WwRrae 


INDUSTRIAL COURSES FOR FEMALES. 


Hours per week. 


q aie = - 
Subjects. First [Second] Third | Fourth 
year. | year. | year. | year. 


Sewing, cutting, dressmaking, and linen goods embroidery.... ..--- 
Drawing for embroidery work 
Bmbroidery........--.-. ana 
Millinery and novelties..............-..- 
Physics and chemistry 
TEL S/E) SPOOL Se ee eee Oe eg 
BOATS TE ORR GRAVE) ope 2 eat Se erg ee el a ee 
POLS DEC ENR Sen - SE SOE en eee ae ee ee a re 
[OSCE SECS esi (ee ee Oe ee a eee eee ae eee ae 
BLARING -Ane debe scn SEB RRS oe eae eae en Se a ese penne ene aie eee 


NWNNMORrNMMH SPO 


All of the special technical courses, such as those for carpentry, 
locksmithing, tinsmithing, upholstery, jewelry making, wagon mak- 
ing, machinery, tailoring, shoemaking, ete., are installed, with proper 
appliances for each trade, in the building that the society has had 
specially constructed. 

Ii is of interest to get the exact point of view of the society in 
respect to its efforts for technical education. This it has very clearly 
stated in the following quotation from a pamphlet which it prepared 
for the Paris Exposition of 1889: 


It is useful to explain what the society means by trade education 


_ (enseignement professionnel). For a great many persons trade educa- 


tion means manual exercises or an apprenticeship, more or less com- 
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plete, ina trade. The society gives no such meaning to the expression. 
It offers no apprenticeship system, nor manual work, or at least no 
manual work other than that necessary for showing the direct applica- 
tion of the theoretical instruction given in its courses. Thus, carpen- 
ters make models in wood as an application of their courses in drawing; 
the locksmiths make wrought-iron ornaments as a complement of their 
work in drawing; the stonecutters and builders make plaster casts in 
execution of their sketches in class. But apprenticeship, properly 
speaking, nowhere exists in our courses. We speak of trade educa- 
tion and not ee ina trade. The instruction given in each 
trade is only the theoretical knowledge necessary in the intelligent 
exercise of the trade. As to apprenticeship itself, the society believes 
that it should be given in the shop and not in the class room. 

These ideas are the same as those which underlie the system of 
industrial schools of Belgium. 
The educational department is managed by a board consisting of 
five members, one of whom is the director of the society. The teach- 
ing personnel consists of 30 instructors in the industrial course, 13 in 
the courses for females, and 18 in the commercial courses. 

The following table shows the attendance on the ist of January 
of each year from 1895 to 1898: 


ATTENDANCE IN INDUSTRIAL AND COMMERCIAL COURSES OF THE RHONE SOCIETY 
FOR TRADE EDUCATION, LYON, 1895 TO 1898. 


Industrial courses. Commercial 
| courses. 
7 A097. | era = 
Year. | Average Average | 
per Total, per | Total: 
course. | course. | 
es ~ a tet, : by as els ae = 
1895 SMe ey aan atcha ach etevet arse, oom ete (Se im ee risTenc a Cya(ehar al nolan ee rE Meee AES 85 1, 989 41 1,379 
URES apctoe ip onmansatcednmancge sagadonaeosaec Suse nee Sease ee 35 2,072 43 1,377 
DOG genre te eee reas Seek Ns Oana) ter ania eR peat Eee eres 37 2, 268 | 43 | 1,376 
1 ces ee Cee Rat inet eee ea Ie ait Maar Ue ern REN ea ait A 40 2,545 45 | 1, 541 
| 


The work done by the pupils is examined at the end of each year 
by the administrative board and the director of the society. The work 
done in some of the courses, such as ornamental and figural drawing, 
modern languages, etc., is passed upon by a board consisting of com- 
petent persons who are not members of the society. Awards are 
given to pupils. They consist of honorable mention, gold, bronze, and 
silver medals, books, and bank accounts, these last mentioned being 
offered by various associations. 

Following is the budget of this school for 1899: 


Receipts: 
Contributions— 
Brom. the States seem metc Stack. cei eie 2 oes ee $2, 509. 00 
Bromimbheidepartinenit ae eet ees ore = ee 1, 158. 00 
Hrometh eCity of liyom esses eer ce ere eae eee 3, 474. 00 
Eromut he chiama per Oi Corner CO nee eran eee eee 1, 158. 00 
Bronactradeunionsy2 sence cos ae ice ee ee ee 1s, Sul 
ROM VARTOUSKASSO Cla tOn Sires ye (ote see ae a ee 826. 17 


Rrom@individ wallets cs ae sc soon cee eee 945. 70 
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Receipts—Concluded. 


Assessments— 
ISO HITUSEYC NN CARASVETY ON GS Oe $786. 86 
TRUROU TAY SUMOvINOLE TIS": AUNT HT AN CeV S| eee ee eo ge 567, 42 
TUE STA Se SR a Oe 4,519, 29 
Reccr Dr ipicGriny OWN On SOURCES os eae eee Go Sagiae ceo ek oa oe odes 415. 07 
SP ROXITTE TREES see wee Si tn Rae ae 15, 972. 42 
ORO 2 SSA SU ae Se ay ae eg ce a 504, 35 
SUES 2S co ee ee, re Ae Se Se 16, 276. 77 

Expenditures: 

GAM OMN EC ONTIG La ee eee ae Se RR ic caine ies wick ee 8, 641. 39 
THESCtOR ANd AGMIDISUTALLVO Personnel «.... <2... 2-4 acces Seuwete 1, 930, 00 
SENG ORIT, SOSYRVET CUCU LVS Fee rat Se ae pi a ee lee ee Sl ae ae Sea 3, 270. 14 
eI LINCS Sema Sarena Beene cs hee ced oie See eeceaeeee 810. 71 
Miciierdctln mn nana nee Ue eee eM Os Je AL So, eet dees 256. 14 
TETRIS OEETSUCU SOE 08) 08 0S cee cS mae a 512. 08 
LE SSUAM NUDES & tc ete Se a gn RN Se ee ee Ree 258. 62 
Mine cu ameOUs GR DENG LGUneS eS -oaor & bac = Sie ncits mee ckseaceeeeke ues 591. 69 
BI ea eye pee te A UR oat Sot ake oats adic es 16, 276, 77 


INDUSTRIAL DRAWING SCHOOLS. 


The object of these schools is perhaps indicated with sufficient 
clearness in the above title. They are institutions in which drawing 
is taught in view of its application to particular classes of industrial 
work. In some schools modeling is an important part of the work. 

A list of cities which contain the best examples of these schools has 
been given in the introduction. Descriptions of a few schools follow. 


MUNICIPAL DRAWING SCHOOL, CAMBRAI. 


This school was created in 1868, its object being to teach pupils the 
application of drawing to the arts and manufactures. 

The course of instruction covers three years and comprises the study 
and applications of geometrical principles, free-hand drawing, and 
drawing from nature and from sketches. It is divided into three sec- 
tions, viz, construction, mechanics, and general drawing. Six hours 
per week are devoted to each of the following subjects: Geometrical 
outlines, side-view sketching, pen drawing, scale drawing, study of 
sections or cuts, mechanics, carpentry, general studies. 

Supervision over the school is exercised by a board consisting of 
the mayor of Cambrai and 11 associates. Two instructors constitute 
the teaching personnel. 

The attendance on January 1, 1899, was as follows: First-year class, 
46; second-year class, 19; third-year class, 10; making a total of 75. 
The number of graduates during the five preceding years was as fol- 
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lows: 1894, 29; 1895, 35; 1896, 38; 1897, 40; 1898, 25. The expenses 
of the school are met by subsidies of 1,000 francs ($193) from the city 
of Cambrai and 3,000 francs ($579) from the State. 


THE GERMAIN-PILON SCHOOL OF INDUSTRIAL DRAWING, PARIS. 


This institution was acquired by the city in 1882 at the same time 
that the Bernard-Palissy school of industrial art (which has been 
described) was made a municipal institution. It was formerly a pri- 
yate school receiving a municipal subsidy. Candidates for admission 
to this school must be of French nationality and at least 14 years of 
age, or 13 if provided with the certificate of primary education. Can- 
didates are required to pass a preliminary examination consisting of an 
exercise in geometrical drawing and perspective of an object of very 
simple form and a written composition. The examination furnishes a 
means of excluding applicants who do not possess a sufficient primary 
instruction or who show no aptitude for drawing. 

In this school the pupil is taught drawing in general. The only aim 
is to prepare him for entering the art industries; that is, he is taught 
drawing simply with a view to its industrial application. The regular 
course of studies is of three years’ duration. Tuition is free. The 
principal instruction is given during the day, both morning and after- 
noon. There are also evening courses. The programme is as follows: 

First year: Geometry, decoration and architecture wash and water color work; 
history of art; drawing and modeling. 

Second year: Perspective, anatomy, geometrical drawing in wash color, lace work, 
furniture ornamentation, history of modern art, practical exercises in molding. 

Third year: Perspective, with application to buildings and furniture, the study of 
styles and of decorative composition, furniture ornamentation, ete. 

The number of pupils enrolled on, January 1, 1899, was 101. Of 
this number 63 were in their first year, 23 in their second year, and 
15 in their third year. The number of graduates in 1899 was 19. 

On completing their studies the pupils readily find employment in 
private establishments on account of the knowledge they have gained. 
Their income at the beginning is rarely less than 100 francs ($19.30) per 
month; often it is more, and in all cases it is soon increased. An 
association of the alumni, recently formed, will eventually assist in 
procuring desirable situations for the graduates. The Lace Trade 
Exchange has undertaken to secure places for 5 pupils each year. 

The municipal council has assisted many pupils to remain in school 
during the full three years’ course. This aid has been accomplished 
by the establishment ofa system of premiums, to be accorded to 
pupils whose parents are financially embarrassed. The amount of the 
gratuity varies according to the application, work, and progress of 
the pupils receiving it. It averages 150 francs ($28.95) for the second 
year and 250 francs ($48.25) for the third year. In special instances 
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the city has allowed sums of 300 to 600 francs ($57.90 to $115.80) to 
maintain pupils in the school. 

General competitions are arranged at the close of the school year. 
Pupils can not pass from one year to the next unless they are recog- 
nized as apt to profit by the instruction during the following year. 

The cost of maintaining the institution in 1899 was 54,775 francs 
($10,572), of which amount 46,975 francs ($9,066) were required for 
salaries. 


GIRLS’ DRAWING SCHOOL OF THE SECOND ARRONDISSEMENT, 
PARIS. 


This school consisted, until 1895, of a special course in drawing 
arranged to conform to the programmes for the drawing schools of 
the city. In January of that year the new directress added to this 
industrial instruction designed to assist young girls to a means of 
earning their own livelihood. The course of instruction covers 4 
years, the number of hours per week devoted to each subject being 
the same for all years. The programme embraces: Drawing, 9 hours 
per week; decorative composition, 2 hours per week; history of art, 
one-half hour per week; perspective, 1} hours per week; anatomy, 1 
hour per week; painting (aquarelJe, gouache, oil) porcelain, fans, 
miniatures, and imitation of tapestry, and plant and flower drawing 
from nature—6 hours per week. On January 1, 1899, the school had 
61 pupils. 

The following table shows the occupations entered by the graduates 
of the school during the period, 1896 to 1899: 


OCCUPATIONS OF GRADUATES OF THE GIRLS’ DRAWING SCHOOL OF THE SECOND 
ARRONDISSEMENT, PARIS, 1896 TO 1899. 
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The subsidy received from the city of Paris in 1899 was 2,000 francs 
($386). 


GIRLS’ DRAWING SCHOOL OF THE TENTH ARRONDISSEMENT, 
PARIS. 


This school was opened in October, 1895, at No. 40 Rue du Fau- 
bourg Saint Martin. After a year’s operation the attendance became 
so large that the school was moved to its present location (No. 69) in 
the same street. The aim of the school is to prepare women for occu- 
pations which afford an honorable means of subsistence and which are 
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also elevating in character. It is a day school, but evening courses 
have been organized for the benefit of girls occupied during the day. 

The instruction in drawing covers three grades, viz, object drawing, 
scientific drawing, and inventive drawing, the latter exercising the 
pupils in industrial composition and enabling them to apply the skill 
and knowledge acquired. The day courses are arranged in three divi- 
sions: Oral courses, object drawing, and industrial painting. The 
evening courses embrace the same divisions, except that of painting. 
Two years’ attendance, at least, is regarded as necessary to complete 
the courses, particularly that of object drawing; there is no fixed 
limit of time. 

The pupils of the school are distributed in three sections, according 
to their skill. There is a fourth section for the small number who 
are preparing to teach drawing and are studying chiefly the examina- 
tion programmes. The work in the several sections and the hours per 
week devoted to each subject are as follows: 

Oral courses: First section—Perspective and geometry, 1 hour. Second section— 
Decorative composition, 2 hours; perspective, 1 hour; history of art, 1 hour. Third 
section—Decorative composition, 2 hours; perspective, 1 hour; anatomy, 1 hour; his- 
tory of art, 1 hour. 

Cbject drawing: First section—Ordinary objects, plant elements, simple plaster 
casts, 13 hours. Second section—Study of plant forms, ornaments, and heads from 
plaster, 13 hours. Third section—Living models, academic figures, 13 hours. 
Fourth section—Same as for third section, 1 hour. 

Industrial painting: Second section—Aquarelle, gouache, and porcelain work, 6 
hours. Third section—Oil painting, pastel work, 12 hours; aquarelle, gouache, and 
porcelain, 9 hours. 

Most of the graduates of this school make practical use of their 
education, becoming miniature and fan makers, porcelain painters, 
pattern drawers in embroidery and lace work, designers for publishers, 
fashion-plate engravers, and embroiderers. 

The total receipts of the school for 1899 were 3,369 francs ($650), of 
which 1,500 francs ($289) were received from the city and 1,869 francs 
($361) from tuition fees. 

On January 1, 1899, the number of pupils was 117, of whom 66 
were free scholars. The attendance was thus distributed: First sec- 
tion, 32; second section, 54; third section, 31. 


GIRLS’ DRAWING SCHOOL OF THE EIGHTEENTH ARRONDISSE- 
MENT, PARIS. 


This school, located at 7 Rue Flocon, was founded in October, 1885, 
to prepare young girls for places as teachers in the drawing schools of 
the city. Since then there have been added special courses in decora- 
tive composition, in water color applied to the industrial arts, and in 
miniature work, so that the school now prepares pupils either to teach 
drawing in the State and municipal schools or to practice the trades in 
which drawing and painting are the chief factors. 
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All the pupils here follow the same course of studies, the programme 
of which, comprising 3 sessions a week, is as follows: Sunday, draw- 
ing from life and miniature work, 8 a. m. to 12 m.; Monday, water 
color (flowers), still life, and decorations, 7.30 to 10 p. m.; Friday, 
studies from plaster casts and from ordinary objects, elements and 
application of decorative composition, 7.30 to 10 p. m. 

The subsidy from the city for the year 1899 was 2,000 frances ($386). 
The number of pupils in attendance on January 1 of that year was 76. 


ATTITUDE OF EMPLOYERS AND GRADUATES OF TRADE 
AND TECHNICAL SCHOOLS TOWARD TRADE AND TECH- 
NICAL EDUCATION. 


Before entering upon a consideration of the attitude of employers 
and graduates of trade and technical schools toward trade and tech- 
nical education, it is of interest to present the statements of M. Isidore 
Finance, an official of the French labor bureau of the ministry of 
commerce and industry, concerning the results of a trade-school edu- 
cation to the graduate and the attitude of labor organizations toward 
trade schools. This gentleman occupies a position which brings him 
directly in touch with trade unions and affords a basis for his views. 

His statement in regard to the effects, as he sees them, of a trade- 
school education on the graduate is substantially as follows: 

On entering the workshop the graduate is inevitably obliged to 
devote himself to one of the special branches of his trade. He has to 
encounter young men of his own age who do not have the general 
knowledge of the trade that he possesses, but who, having spent in 
the workshop the same number of years in the exercise of that special 
branch that he has passed in the school, have acquired exceptional 
skill and earn wages in proportion to their skill. The graduate does 
just as good, or even better, work than the shop-trained youth, but 
he has not been taught to calculate the value of time, because in the 
school more attention is paid to the quality than to the quantity of 
work done. On entering the shop or factory, then, the graduate 
works very slowly and, moreover, as he has never worked on articles 
that are to be disposed of in the market, he does not know that 
the finish to be given to articles of equal stability, etc., may be 
ereatly varied according to their destination or use. The employer 
can, under the circumstances, offer him only a wage much inferior 
to that earned by shop-trained boys of his own age, which is a cause 
of much humiliation to him. He is proud to have been among the 
minority admitted, after competitive examination, into a trade school. 
He thinks he should be permitted to enter directly into the aristocracy 
of the trade, and does not care to recognize the necessity of serving a 
new apprenticeship in the shop. The disadvantage at which he finds 
himself and the jibes of his fellow-workmen cause him eventually to 
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leave bus first place of employment for another, where the same dis- 
appointments await him. It is true, if the graduate is able to overcome 
the wounds given to his pride and to resign himself for some time to 
the false situation in which he finds himself as compared with the shop- 
trained apprentices, there is no doubt that he will become a finished 
workman and will eventually rise above his fellows, but few young 
men are capable of making the moral sacrifices entailed by such a 
course and many quit the trade forever after the first few disappoint- 
ments. 

With regard to the present attitude of trade unions toward trade 
schools and trade education he said that the trade unions were at first 
absorbed in the difficulties incident to their organization and appeared 
to neglect trade education, but to-day they are endeayoring to regain 
the time lost, and, whether created by local unions, federations, or 
labor exchanges, there is noticeable a rapidly increasing number of 
trade courses, open during the evening or on Sunday morning, for 
apprentices and, above all, for young workmen. The apprentice does 
not always recognize the utility of these courses and, being fatigued 
by the day’s work, is with difficulty induced to attend them. The 
young workman, however, after his apprenticeship is terminated, 
feels the need of enlarging his technical knowledge in order to obtain 
a higher wage and greater steadiness of employment. He is also - 
more capable of understanding the lessons than the apprentice. He 
readily enters into the spirit of the unions which aim to make the 
trade instruction serve their propaganda. The unions rightly count 
upon the adherence of those who shall have profited by the courses, 
and they know that their claims will be heard more favorably by the 
employers when labor is well organized, Above these special consid- 
erations, however, must be placed a more general sentiment—that 
pride of profession which makes its advancement and practical sape- 
ricrity to be desired. 

M. Finance further states that information derived from numerous 
sources enables him to affirm that the administrators of the principal 
trade unions who have caused their sons to learn trades have placed 
them directly in the shops. They have kept them away from the trade 
school in order to avoid the consequences already spoken of. He 
believes that shop apprenticeship, combined with the evening school, 
will produce more satisfactory workmen than the genuine trade school, 
and that such a system should be resorted to unless the principal aim 
is to produce clerks, designers, or overseers. 


ATTITUDE OF EMPLOYERS. 
AUTOMOBILE MANUFACTURE. 


An incomplete statement was received from an automobile manufac- 
turing concern at Audincourt (Doubs). This firm employed about 700 
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hands, of whom one-thirtieth were said to have attended a trade school. 
The proprietors stated that workmen having a trade-school education 
are preferred over others; that the trades in that industry requiring 
a formal apprenticeship are those of fitters, turners, joiners, painters, 
and leather workers; and that the trade schools can replace the shop 
apprenticeship in all of those trades. 


BARBERING AND HAIR DRESSING. 


A statement was received from a master barber and hairdresser of 
Marseille who employs three workmen, all of whom have attended 
evening trade schools. He prefers: employees with a trade-school 
training. Such training is most necessary in respect to ladies’ hair- 
dressing, and, in fact, it would be impossible, he says, for young men 
to learn this branch and do work on false hair (wigs, etc.) without the 

rade-school training. This employer encourages the work of the 
schools and sends his sons to them. He further states that school 
training leads to better work, more delicate finish, etc., than shop 
training, and that employees who have had the benefit of trade-school 
instruction more readily secure places and at better wages than others. 
He pays more fer school-trained workmen than for those who have 
had no school training. 

BRONZE GOODS. 


A statement was received from a bronze-goods manufacturer of 
Paris who occupied the position of secretary to the association of manu- 
facturers of bronze goods and similar articles. 

He briefly stated that for the artistic work, such as bronze chasing, 
for instance, a trade-school training is desirable, and that graduates of 
such schools are preferred; but that for the more practical or produc- 
tive work, as mounting, etc., the graduates are not so satisfactory, 
for the reason that there is not enough practical work done in the 
schools to fit them properly for shop work. The principal institution 
in Paris in which these trades are taught is the Boulle Municipal 
School of Furniture Making. It is hoped, he adds, that an arrange- 
ment will be made whereby the requisite amount of practical training 
may be provided by allowing students to spend their afternoons in the 
shops of manufacturers during their last two school years. By such 
an arrangement students would become familiar with rapid methods 
of production. The only trade in which the school training can at 
present replace shop apprenticeship is that of chasing. With the 
improvement suggested above, however, mounting may also be prop- 
erly taught in the school. 

JOINERY. 


A master joiner at Paris, having four workmen in his employ, two 
of whom have received some trade-school instruction, stated that he 
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prefers to employ those having a school training because they possess 
the advantage of being able to prepare plans and work by drawings, 
etc. All jomers, he says, have need of a knowledge of drawing. 
While the trade school proper can not replace the shop apprentice- 
ship, the evening schools are of great use, and employees should be 
urged to attend them. He believes that these schools should be estab- 
lished in every trade center and attendance on them by apprentices 
made obligatory. 


PAPER AND PAPER GOODS MANUFACTURE. 


Statements were received from two Parisian firms engaged in the 
manufacture of paper. Each employs from 50 to 60 persons, but no 
definite answer was returned as to the number of employees who have 
been to a trade school. Both, however, require their apprentices to 
attend the evening school for paper and paper goods making estab- 
lished by the employers’ association. The full title of this school is 
“7? Keole professionnelle dela Chambre syndicale du papier et les indus- 
_ tries qui le transforment.” There is not much specialization in the 
paper industry and there is no part of the work that requires a trade- 
schoo! education more than another. Both employers (firms) report 
that to become a paper maker (owwrier papetie’) a shop apprenticeship 
is necessary. The evening school mentioned above, although relating 
entirely to the industries of paper and paper goods making, is not 
intended to take the place of shop apprenticeship, but to furnish 
merely a complementary instruction. As one employer expressed it, 
the school is intended only to facilitate the learning of a trade by the 
apprentice and to complete the trade knowledge of the shop-trained 
workman. The courses are intended to teach pupils to work intelli- 
gently by leading them to discover the reasons for doing things. One 
employer, speaking more generally of trade schools, said they hardly 
ever develop the skill in pupils that is brought out in factories, 
although their graduates have a broader knowledge of the trade. In 
his (the firm’s) opinion the trade school proper is more suited to the 
needs of employers’ sons than to those of workmen. 

One employer stated that the trade school has been of advantage 
to the firm in enabling it to secure better workmen, foremen, office 
employees, etc., and that graduates can more readily find positions, 
earn better wages, and advance more rapidly than other workmen. 
Both employers agree that the trade school raises the level of trade 
knowledge and produces better workmen. They believe that for most 
industries the combination of shop apprenticeship with the evening 
school produces better results than does the trade school proper. One 
employer, however, excepts trade schools for art workers. Both affirm 
that graduates do not usually desire to remain at their places in the 
mill. They wish promotion to the warehouse and office force, ete. 
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One, in speaking of changes that should be introduced into the present 
methods of training in trades, remarks that the apprenticeship law 
should be modified so as to allow the employer more authority, and 
that parents and apprentices should be held more closely to the terms 
of the contract. On the other hand, he adds, the employer should 
allow the necessary time for the apprentice to attend the supplementary 
courses. 
PRINTING AND PUBLISHING. 


In 1863 the Chaix Printing and Publishing Company, of Paris, 
established a trade school in their establishment in order to provide 
competent workmen for the different branches of their industry. 
M. Alban Chaix, the administrator-director of the company, stated 
that of the 1,200 persons employed in the establishment 250 were 
graduates of the company’s school. In this school the instruction is 
given during the day and is intended both to complete the primary 
education of apprentices and to provide them with the necessary tech- 
nical training. Workmen are prepared for all the printing trades, 
but more particularly for that of compositor, which is the only trade 
in which M. Chaix believes school training can entirely replace shop 
apprenticeship. For some trades, as those of designer, lithographer, 
stereotyper, paper maker (papetzer), and bookbinder, a special shop 
training in addition to that received at the school is required. 

He states that in general the trade-school graduate possesses a better 
knowledge of his trade than cthers, hence he is more useful and can 
more readily find employment, gain higher wages, and advance more 
rapidly. Most of the company’s foremen and all of their clerks are 
graduates of their trade school, as are many of the chief workmen and 
others occupying the best-paying positions. He says that work done 
by the better workmen who have been graduated from the school is 
more artistic and serves as an aid to the progress of the industry; also 
that trade schools in which the practical work is well directed afford a 
better means of educating workmen than does the shop training. He 
believes, furthermore, that the most important improvement that 
could be introduced into the system of apprenticeship and trade-school 
education would be to combine the theoretical and practical instruction 
of both in such manner as to produce workmen able to earn journey- 
men’s wages upon the expiration of their term of apprenticeship. 
This he would accomplish by means of a school established, when pos- 
sible, in the shop for which it is destined to supply workmen. In 
conclusion he adds: ‘‘ Limit the number of pupils to the needs of the 
industry and endeavor to form good workmen of them.” 


RAILROAD SERVICE. 


The director of the State railroads stated that no distinction is made 
between men trained in industrial establishments and those who have 
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been to trade schools when new employees are to be taken into the 
service. Those of the latter class, however, rise more easily to the 
position of foremen, etc., in the management or more rapidly pass by 
the grades of fireman and engineer to that of chief engineer, sub- 
chief of station, etc., in the traction service. He stated that all the 
employments of the shops—machine erection and fitting, boiler making, 
blacksmithing, molding, joinery, etc.—require a previous training or 
apprenticeship on the = of the person employed and that, in gen- 
eral, a trade-school education may replace a shop apprenticeship. 

The advantages of a trade-school education are, he says, to give 
instruction to workmen which will enable them to Compeahoal more 
readily the operation of the machinery they employ, the reasons fer 
the processes they apply, the conditions to be fulfilled in the work 
they do, to read the plans they must follow or to make sketches them- 
selves if necessary, and to conceive of improvements to be applied to 
machinery or to processes, etc. He adds that it also permits the 
recruitment of the personnel of the management from among work- 
men who know thoroughly the theory and practice of the trades. 
Very few graduates remain in the lower grades of service, most of 
them quickly becoming designers, gang bosses, foremen, or machinists. 


RAILWAY CAR AND ENGINE BUILDING AND REPAIRING. 


A statement was received from an official of the Eastern Railroad — 
Company relative to the employment of trade-school graduates in the 
locomotive construction and repair shop at Epernay and the car con- 
struction and repair shops at La Villette (Paris), Mohon, and Romilly- 
sur-Seine. In the four shops 3,714 persons were employed and of 
these 522 were graduates of trade schools. This official states that 
graduates of cei schools are preferrea over others seeking employ- 
ment in the shops. A trade-school training, he said, is oe in all 
trades in which a ready knowledge of plans and Gat ngs and an abil- 
ity to read them are useful or necessary. Trade schools have, in a 
general way, contributed to the forming of better workmen, as a 
result of which better work is done and at less cost. In none of these 
four shops, he states, can apprenticeship be wholly replaced by the 
instruction -given in the trade school, because the graduate on leaving 
school can not have acquired sufficient special practice in the trade he 
expects to follow, but the period of shop apprenticeship may be much 
shortened, according to the special nature of the trade and the instruc- 
tion received in the school. 

The railroad company makes special efforts to instruct young work- 
men. A trade school for apprentices has been created in each shop, 
and at Epernay the company subsidizes the evening courses which are 
outside the shop. 

Pupils leaving the trade schools, he says, have had at the same time 
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beth theoretical and practical instruction and are nearly always supe- 
rior to those who have completed only the purely manual apprentice- 
ship. The former can do better work and reduce the net cost. It is 
among them that itis possible to recruit directing agents, gang bosses, 
foremen, ete. 

STAINED-GLASS MANUFACTURE. 


Statements were received from the director of a Parisian firm 
that manufactures stained window glass, ete. The firm employed 38 
men, of whom 4 were graduates of a trade school and occupied posi- 
tions as designers. The director stated that, with the exception of 
designers, the industry draws but few employees from among trade- 
school graduates. All the occupations require a special apprentice- 
ship, but designers can obtain a useful preparation in the trade schools. 
He thinks the trade school can serve only to shorten apprenticeship 
in the industry and not to replace it. He added that many of their 
young men attend evening schools to learn drawing. Speaking gen- 
erally of the advantages to be derived from trade-school education, 
he said it develops in young men a taste for study and helps them 
to comprehend the various parts of their work. In regard to 
the improvements that should be made in the trade-school system, he 
believes that after the elements of theory involved in the trade are 
taught the practical part should be brought more and more to the 
front. 

STRUCTURAL IRONWORK. 


The director of a firm of structural ironworkers of Paris stated 
that while there were no trade-school graduates in his employ when 
this investigation was made, he prefers such graduates if they have 
previously served one or two years ina manufactory. All specialties 
are better understood and consequently better and more rapidly 
executed by workmen who understand sketches and plans. ‘The most 
important benefit derived from trade schools, he thinks, is the raising 
of the professional, moral, and social level of the workman and the 
higher opinion of the trade which is developed in him. 

In regard to the changes that should be made in the system of 
apprenticeship and the training of workmen, he suggested that it 
would be well to require of all contractors or chiefs of industry that 
the apprentices in their establishments be methodically instructed and 
that quarterly examinations be held for the purpose of acquainting 
the employer with the amount of progress made by the apprentices 
and the measures needed to improve their general condition, ete. 


WATCHMAKING. 


A watch manufacturer of Cluses stated that about one-half of his 
60 employees are graduates from trade schools and that graduates are 
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much to be preferred over shop-trained apprentices. A school train- 
ing, he said, is most needed in work on the escapements, the setting 
or planting (plantage), and in finishing and regulating. 

One of the national schools of watchmaking is located at Cluses. 
The manufacturer said that all his foremen and many of his workmen 
had attended this school. He had also placed his sons there. He 
believes it would be a long and tedious task to train in the shop 
workmen having the same general knowledge as the graduates of that 
school. 

He regrets that there is no evening school in the neighborhood, as 
he thinks even the better workmen could derive benefit from an evening 
course, 

The chief advantage cf trade schools, he thinks, is the general, sub- 
stantial, and extensive instruction they give to young men. Practical 
instruction in them is given in a more scientific manner than in facto- 
ries and shops. In the schools young men receive an all-round training 
in their trades, and can afterwards specialize to suit their tastes. 

He believes in the extension of trade schools and that they should be 
of tio classes, corresponding to the secondary and superior grades of 
instruction in France. The former grade should give a very practical 
instruction and turn out practical workmen. The latter grade should 
be for the brighter pupils, and should train them as foremen, designers, 
and engincers. 


ATTITUDE OF GRADUATES OF TRADE AND TECHNICAL SCHOOLS. 
BARBERS AND TAIRDRESSERS. 


Kight barbers and hairdressers stated that they had been to con- 
tinuation schools. One had attended the school at Montpellier, and 
the other seven had attended the evening courses maintained by the 
barbers’ union, under the general direction of the labor exchange at 
Marseille. At the latter school great attention is paid to teaching 
ladies’ hairdressing. This branch of the trade, it was stated, is at 
present hardly ever taught to apprentices in the shops, for the reason 
that customers will not consent to be served by apprentices if they 
can avoid it. Several stated that if it were not for the school there 
would be no ladies’ hairdressers. All employees who had been to the 
Marseille continuation school claimed that in this branch of the trade 
the school training had replaced apprenticeship in the shop. Several 
claim that the school training altogether replaced shop apprenticeship 
in their cases. It is the unanimous opinion of the eight employees 
that their school training has made it easier for them to find employ- 
ment, and that they occupy better positions as a result of it. They 
also earn more wages than if they had not been to the schools. One 
man worded his statement as follows: ‘‘A graduate who has any 
equipment whatever is more easily placed than another would be. 


a 
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The diploma gives the workman a value in the eyes of the employer, 
and it permits him to advance more rapidly.” 

It is the general opinion that a trade-school training is a better 
method than shop apprenticeship. This statement must, however, be 
taken to refer more particularly to ladies’ hairdressing in the case of 
the graduates of the school at Marseille. The employee who had 
attended the Montpellier school believes it is better to learn the trade 
in a day school than in a shop, but the next best plan is to combine 
work in a shop with the evening courses. This is virtually what is 
done by nearly all students in so far as most branches of the trade are 
concerned. 

BLACKSMITHS. 


Two blacksmiths, both of whom are graduates of the Municipal 
Diderot School at Paris, stated that their school training had enabled 
them to secure employment more readily and to obtain better positions 
than if they had not possessed that training. One said the school 
training replaced a shop apprenticeship in his case. The other believes 
that a person in order to become a good workman needs much more 
practice than can be given in a school. On leaving school he lacked 
the practical training and quickness that are necessary in a shop. 

Neither had found any difference in the wages paid to shop-trained 
men and graduates of trade schools. Both believe it is more advanta- 
geous to attend a genuine trade school than to combine shopwork and 
attendance in an evening school. As a reason for so believing one 
stated that in the trade school proper the foremen are selected from 
the highest class of workmen, and teach the pupils better and easier 
methods of doing their work; also that in the school the theory which 
is to be so useful in the future is indelibly stamped on the pupil’s 


memory. 
CABINETMAKERS. 


Statements were received from two cabinetmakers who were trained 
in the Eastern Railway Company’s apprenticeship school at Mohon. 
In their opinion it is more advantageous to go to the trade school than 
to enter directly into the shops and attend a night school. In the 
school at Mohon the apprentices receive three years of theoretical and 
practical instruction, after which they are distributed among their 
respective shops as ‘‘helpers.” One cabinetmaker stated that he 
remained a helper for four years before he was considered a finished 
workman. The other said it required several years to perfect bimself 
in the work after leaving the school, 


CLERKS, PAPER AND PAPER GOODS. 


Ten persons who occupy positions as clerks in paper manufactories, 
etc., returned statements. These employees were graduated from the 


862 REPORT OF THE COMMISSIONER OF LABOR. 


school for paper and paper goods making at Paris. This is a continu- 
ation school; hence the instruction it gives can not take the place of 
an apprenticeship, although it may go hand in hand with it. 

The school may be attended by those who have completed the usual 
term of workshop apprenticeship, but who wish supplementary instruc- 
tion. Several who attended the school during their term of apprentice- 
ship said the instruction there given reduced the time required to 
learn the trade. One stated that a four years’ course in the school is 
equivalent to two years of shopapprenticeship. They all claim that the 
school training has made it easier to obtain employment, and better 
places, etc. This latter statement is partly borne out by one of the 
proprietors, who states that most apprentices wish to become office 
clerks, etc., rather than paper makers after being graduated from the 
school. Seven clerks say they receive a higher wage as a result of 
the school training than they would otherwise receive. There is con- 
siderable difference of opinion among the employees as to the best 
method of learning a trade. Three persons believe a combination of 
shop apprenticeship and attendance on an evening school is the best 
plan. Two others favor such combination, but think the shop appren- 
ticeship should precede the attendance on the school. Two clerks 
believe that where possible the student should first attend a trade 
school. One of these adds, however, that as soon as the student shall 
have obtained a fair idea of the trade he should enter a factory and 
attend the evening courses. One clerk claims that the student will 
spend twice as much time in unraveling difficulties in the shop ashe 
will in the trade school. 

Attendance on the evening school, one clerk states, is sometimes 
very inconvenient to the apprentices, who, fatigued after the day’s 
work, can not follow the courses with attention. 


DRAFTSMAN, RAILWAY CAR SHOPS. 


A draftsman who was graduated from the national trade school at 
Armentiéres said the school training had replaced an apprenticeship 
in his case. He found employment as a fitter in a construction com- 
pany’s shops at Belfort immediately after being graduated. He believes 
this was a better position with a higher salary than he could have 
secured except for the school training, but he had remained too short 
a time in the employ of that company, as well as in his present posi- 
tion, to form any opinion as to whether advancement is more rapid 
for a trade-school graduate. He believes it is better for a youth to 
learn his trade in a school proper than to work in the shop and attend 
an evening or continuation school, for the reason that he does not 
believe an evening school can carry programmes that compare with 
those of the day schools of France. 
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Two engravers, of whom one is a graduate of the Estienne school of 
Paris and the other a graduate of the Germain-Pilon school of Paris, 
stated that their school training had not entirely replaced a shop 
apprenticeship, and that it had been necessary to work for some time 
in the shops to become finished workmen. One man said it is impos- 
sible to learn the trade in any establishment or school in four years. 
One said his school training has enabled him more easily to find posi- 
tions, to find better positions, and to earn more wages than would 
have been the case under other circumstances. Both are agreed that 
their advancement has been more rapid‘ because of their school train- 
ing, and that the genuine trade school is better for the beginner than 
the combination of shop apprenticeship and evening courses. 


FITTER, AUTOMOBILE FACTORY. 


A fitter working in an automobile factory stated that the trade 
course he had taken in the Montbéliard practical school had taken the 
place of a shop apprenticeship. He believes it has enabled him to 
obtain better wages and to advance more rapidly than if he had 
received only a workshop training. It has also enabled him more 
readily to obtainemployment. Instruction in a trade school proper is 
better, he said, than a shop apprenticeship combined with evening 
courses. 

FITTERS, CAR BUILDING AND REPAIR SHOPS. 


Statements were received from eight fitters employed in the car 
building and repair shops of the Eastern Railway Company. Five of 
these men are graduates of the Diderot School at Paris. The other 
three are graduates of the above-named company’s apprenticeship 
school at Mohon. 

Jn answer to the question whether trade-school training has replaced 
apprenticeship in the shop, the general reply was ‘‘ Yes,” although 
several explained that it requires some time longer to become an ex- 
perienced workman. Nearly all the qualified answers came from 
graduates of the Diderot School, one of whom stated that three months’ 
shop work are necessary to complete the practical training of the 
graduate, while another placed the time at two years. A third man 
said that after graduation it is necessary to spend considerable time 
in shop work in order to become a good workman. 

It should be stated that the railway company does not regard the 
apprentice as a finished workman upon his leaving the apprenticeship 
school, for he must afterwards serve a term in the shop as a helper. 

None of the three graduates of the company’s schoo! made any state- 
ment in regard to the effect of a trade-school education, but all the gradu- 
ates from the Diderot School said it had been of assistance to them in 
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securing a position. Three of them stated that it had enabled them 
to secure higher wages and to advance more rapidly than would other- 
wise have been the case, while one said he had noticed no appreciable 
difference as between himself and the shop-trained men in these 
respects. 

There was some difference of opinion in regard to the question” 
whether it is better to go to a trade school proper or to combine 
apprenticeship in the workshops with attendance on the evening 
schools and courses. Six answered in favor of the trade school, one 
in favor of the shop training and evening school, while one stated 
that for theory, drawing, and technical demonstrations the school has 
the advantage, but for practical experience the shop is better. Some 
of those salle favor the trade school over the shop apprenticeship 
gave their reasons for their preference as follows: (1) In the workshop 
the apprentice loses valuable time running errands, and he does not 
learn the theoretical part of the trade which is so rationally combined 
with the practical in the school. (2) The apprentice is usually tco 
tired to attend the evening school after the day’s work in the shop. 
(8) Apprenticeship in the workshop entails specialization, so that 
when the workman leaves one employer it is difficult to find work such 
ashe has been trained to do. One man stated, however, that graduates 
from the schools can not work fast enough when they enter industrial 
establishments, and that it requires several months for them to 
become accustomed to shop methods. 


FITTERS, RAILWAY SHOPS. 


A fitter in the railway shops at Nantes stated that he had been grad- 
uated from the school for apprentices maintained by the industrial 
society of that city. This is a continuation school which apprentices 
to members of the society are required to attend while serving their 
four years’ apprenticeship. He said that as a result of his combined 
shop and school training he earned 45 centimes (9 cents) an hour at the 
age of 19, but, having accepted a position in the railway service, he 
had not advanced. Most of his comrades at the school oceupy posi- 
tions as foremen and shop superintendents in private establishments, 
where there are greater opportunities. He thinks the ince 
given in the trade schools at Nantes is too classic. The shop foremen 
attached to the schools give excellent instruction in principles, but the 
practical work done in the schools, with the little time devoted to it, 
does not suffice to prepare pupils for entering industrial establish- 
ments as workmen. 


FOREMEN, ASSISTANT, CAR BUILDING AND REPAIR SHOPS. 


Tn this occupation reports were received from four persons, three of 
whom are graduates from the Diderot School at Paris, and one from 
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the School of Arts and Trades at Aix. Three of these employees stated 
that their trade-school education had replaced a shop apprenticeship,. 
but the fourth said that several years of shop practice are necessary 
in order to acquire the practical skill which is lacking in a graduate: 
of a trade school. Another stated that the graduate is a little awk- 
ward when he first enters an industrial establishment, but in a short 
period of time he is farther advanced than the shop-trained youth. 
All four stated unqualifiedly that as a result of their school training: 
they had found positions more easily, secured better positions, gained 
higher wages, and had advanced more rapidly than had those not hay- 
ing such an education. All four said it is better to learn a trade in a 
genuine trade school than to undergo a shop apprenticeship in com- 
bination with attendance on an evening school. 


FOREMAN, CAR BUILDING AND REPAIR SHOPS. 


A foreman in the car building and repair shops of the Eastern Rail- 
way Company stated that his experience in the National School of 
Arts and Trades at Chalons-sur-Marne had been of such character as 
to replace a shop apprenticeship. Asa result of the industrial educa- 
tion he received in the school, he had more readily obtained a position, 
had earned a higher salary, and had advanced more rapidly than if he- 
had not been graduated from a trade school. He prefers the trade: 
school to the shop apprenticeship combined with evening courses. 


FOREMEN, FITTERS, CAR BUILDING AND REPAIR SHOPS. 


Two foremen of fitters, employed in the car building and repair 
shops of the Eastern Railway Company, made very similar statements. 
One received his trade education in the National School of Arts and 
Trades at Aix. The other is a graduate of the Diderot School at 
Paris. Both foremen stated that the school education had replaced a 
shop apprenticeship. Both occupy better positions, receive higher 
salaries, and have advanced more rapidly than would have been the 
case had the trade-school education been absent, although one stated 
that he had to give proof of his ability before he was employed. 
Both prefer the genuine trade school to the combination of shop train- 
ing and attendance on evening courses. 


FOREMEN, JOINERS. 


Statements were received from two foremen of joiners. One foremarr 
was graduated from the Paris Diderot School. The other was a shop- 
trained man who had attended the continuation trade school of joinery 
at No. 5 Rue Girardon, Paris. The former said that the three years’ 
course in a trade school is too short a time in which to produce a prac- 
tical workman, but experience in an establishment quickly sets mat- 
ters right. Both foremen stated that they had been benefited im 
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position, wages, and advancement asa result of the school training 
they had received. The foreman who was trained in the workshop 
and the continuation school stated that he prefers that method of 
learning a trade because the pupil never feels out of place as does a 
eraduate when he first enters the workshop and is compelled to work 
by the side of the shop-trained men who are not so intelligent as he, 
but who, nevertheless, have acquired much greater dexterity. 


FOREMAN, PAPER MAKERS. 


A foreman ina paper making establishment stated that a course in 
the Continuation Trade School of Paper and Paper Goods Manufacture 
of Paris had enabled him to better his position and obtain higher 
wages. He had advanced more rapidly than if he had not attended 
the school. He believes it is better for a young man to go into a shop 
to learn a trade, and supplement the practical knowledge there gained 
by a course in the evening or continuation trade schools. In these 
schools the apprentice will obtain a more modern and thorough theo- 
retical and practical instruction than workmen can give him in the 
workshops. 

FRAISERS, CAR SHOPS. 


A fraiser had attended a trade school at Saumur. At the school he 
was trained as a turner, but he had to perfect his practical education 
ina foundry. Asa result of his trade-school experience, he had been 
able to secure a better position and higher wages and had advanced 
more rapidly than he could otherwise have done. 

He believes the trade school offers a better instruction than the 
workshop combined with the evening school. The teachers in the 
school devote more time to students and teach them the theory as well 
as the practice of a trade. 


JOINERS. 


Statements were received from four joiners. Of these, two were 
graduated from, and one was still attending, the Continuation Trade 
School of Joinery at Paris. The continuation school is not intended 
to teach the trade, but only to improve the knowledge of workmen by 
teaching them drawing, modeling, etc., and some theory of the trade. 
All three were of the opinion that the combination of shopwork and 
evening school is the best way to learn a trade. 

One joiner was graduated as a joiner’s helper from the apprentice- 
ship school of the Eastern Railway Company, at Mohon. After sery- 
ing in the army he did not return to the company, but found a 
position as joiner at good wages. He believes a trade-school training 
is preferable to a shop apprenticeship. 
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A machine builders’ helper, who isa graduate of the National Trade 
School at Vierzon, said his trade-school training had replaced an 
apprenticeship in the shop, but that it had not enabled him to find a 
position any more easily, to earn any higher wages, or to advance 
more rapidly than if he had not been to the school. He stated that 
trade-school education is, nevertheless, better than a shop apprentice- 
ship combined with an evening course. 


MACHINE FITTER. 


A machine fitter stated that it took some time for him to become a 
finished workman in the trade of fitter after he was graduated from 
the Diderot School at Paris. He had not, as a result of trade-school 
education, been enabled more readily to obtain employment or a bet- 
ter position. Neither had he received higher wages nor had he 
advanced more rapidly because of his school training. 

He said that, theoretically, the school is preferable to the shop 
apprenticeship, but on leaving the school the graduate should place 
himself in a good shop for improvement in the practical work. 


PAPER MAKERS. 


Statements were received from three paper makers, who had attended 
the Continuation Trade School for Paper and Paper Goods Manutfac- 
ture, located at Paris. From the nature of this school it is evident 


_that it can not replace an apprenticeship, but is intended to complement 


the trade knowledge of those employed in the paper industries and to 
render easier the learning of the trades by apprentices. One paper 
maker expressed himself, in regard to the instruction given in the 
school, as follows: ‘‘The school gives the apprentice the theory which 
he can not acquire in the factory. His shop training makes him only 
an ordinary workman, but by the help of the knowledge acquired in 
the continuation school he may later on become a foreman. He may 
even be able to outline and superintend new classes of work.” All 
three paper makers ‘stated they had received practical benefits in the 
matter of employment and wages as a result of the instructions received 
in the school, 


PATTERNMAKERS, CAR BUILDING AND REPAIR SHOPS. 


Statements were received from three patternmakers, who had been 
graduated as joiners from the Diderot School at Paris. They returned 
indirect answers to the question whether the school training had 
replaced an apprenticeship, but the trend of their replies indicates 
that they believe a further apprenticeship in the workshop is neces- 
sary before a graduate joiner can be considered a good workman, 
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One man, in fact, stated that about two years spent in shopwork are 
absolutely necessary to form a good workman of a trade-school 
graduate. They were unanimously of the opinion, however, that a 
genuine trade school presents greater advantages to one who wishes 
to learn a trade than does a shop apprenticeship combined with even- 
ing courses. One man said that as a result of the theoretical knowl- 
edge acquired in the school he had, beside his original trade of joiner, 
been able to fill positions as patternmaker, designer, chemist, and 
cabinetmaker. Another had been employed as joiner, patternmaker, 
accountant, designer, and machinist. 


WATCHMAKERS AND REPAIRERS. 


Statements were received from six watchmakers, who had been 
graduated from the National Watchmaking School of Cluses, and from 
one who is a graduate of the watchmaking schoolof Paris. The gen- 
eral opinion of these workmen is that the trade-school training can 
replace a shop apprenticeship. Five watchmakers said that they had, 
as aresult of their trade-school training, found positions more readily, 
had found better positions, and had been able to gain better wages and 
advance more rapidly than would otherwise have been the case. The 
sixth man had not profited in any of those respects, but he believes 
that because of the theory and principles there taught it is better to 
learn the trade in a school than to go directly into the workshop as an 
apprentice. The five employees of the Cluses district united in saying 
that most of the foremen and ‘‘ first workmen” are graduates of trade _ 
schools. The factories, they said, generally specialize their appren- 
tices from the beginning. Workmen thus trained suffer from lack of 
general knowledge, which fact often limits their ability to do original 
work. 


CHAPTER VIL. 


TRADE AND TECHNICAL EDUCATION IN GERMANY. 
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CHAPTER VII. 
TRADE AND TECHNICAL EDUCATION IN GERMANY. 
INTRODUCTION. 


v 


To determine the progress of trade education in Europe during the 
last two or three decades one turns to Germany rather than to any 
other country, because of the great impetus that trade education has 
there received, and because its development has corresponded with a 
most remarkable advance of pure scientific knowledge on the one 
hand and of industry on the other. It is inevitable that some causal 
connection should be seen between these two conditions. Germany 
seemed to typify the application of science to industry, and in tech- 
nical education was found the medium through which this union was 
consummated. 

There are branches of industrial education and particular classes of 
schools in which Germany is believed to be surpassed by other nations, 
but no other nation has more fully realized the complexity of the prob- 
lem of trade education, the varying needs of the different classes of 
industrial workers, and consequently the great need for a variety of 
schools and systems of training for meeting these varying demands. 
This specialization of industrial or technical schools in Germany is the 
most characteristic feature of the system that has there been devel- 
oped. In Germany it is always presumed that the young man has 
determined pretty definitely the career into which he expects to enter 
and will shape his education accordingly. By this is meant that a 
selection is made not merely of the industry or trade but also of the 
grade of employment, whether as a skilled artisan, a foreman or 
superintendent, or as a general manager or employer. 

This selection is made for the double reason that the economic cir- 
cumstances of the young men will not permit them all to devote the 
same time to scholastic training, and because the character of the 
instruction necessary as a preparation for these different positions is 
radically diverse. The problem in Germany is that of training all 
classes of industrial workers, from the lowest artisan to the director 
or owner of the great industrial establishments. There are special 
schools for the training of employers and managers, for the training 
of foremen and bosses, and for the trade education of artisans. 
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In the present report an effort has been made to describe in detail 
some of the most important or typical schools for the training of 
foremen and artisans. In addition a brief description of the general 
scheme of trade and technical education is given in order to show the 
relation and importance of the part devoted to such instruction. 

In the account that follows no attempt has been made to take up all 
of the German States and describe the systems of trade and technical 
education existing in each. The type of school has been taken as the 
unit of classification rather than the State. At the same time care 
has been taken to point out the particular State or States in which 
each type finds its best or fullest expression. It should be distinctly 
understood, however, that there are important differences between the 
States, both as regards the extent to which provision has been made 
for trade and technical education and the lines that such action has 
followed. 

Founders of the trade and technical schools are often the com- 
munes, guilds, and industrial associations. Especially is this the case 
in Saxony, Hesse, and Nassau. Where the means of the locality are 
insufficient, or where, as in the case of the building-trades schools 
and the industrial-art schools, a national need exists, State schools 
have been established. Of 251 industrial schools participating in an 
educational exposition held in 1898 at Dresden, 88 were founded by 
societies, 48 by the State, and 47 by private individuals. The trade 
and the industrial continuation schools of Baden are exclusively com- 
munal institutions, assisted by the State. Industrial schools of a 
lower grade are established or maintained by the State only in excep- 
tional cases. 

The participation of manufacturers in the conduct of an industrial 
school is of great value, but difficult to secure unless the school 
obtains financial assistance from them. It has been found that a 
demand for assistance from the guilds and others interested incites 
them to greater efforts in behalf of the schools. Where industrial 
schools are established and maintained without any sacrifice on the 
part of the manufacturers, the latter fail to participate properly, and 
as a result lack confidence in the school. . 

Prussia usually requires that the community or other bodies or 
individuals interested in the trade schools shall provide and maintain 
the quarters and furnishings. In the case of industrial continuation 
schools they must also furnish heat and light. 

The State ordinarily furnishes the school supplies upon the estab- 
lishment of a trade school. The amount of the State contribution 
depends mostly upon the capability of the community. It is higher 
where attendance is compulsory than where it is not. According to 
a memorial of the ministry of commerce, issued in 1896, 60 trade 
schools in Prussia obtained 1,428,784 marks ($840,051) from the State 
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during the school year 1896-97, and 744,797 marks ($177,262) from 
the communities. Even in the case of the State institutions (schools 
for the building trades, industrial art, machine construction, ete.) the 
community either furnishes and maintains the building, besides con- 
tributing a fixed amount, or pays a portion of the cost of maintain- 
ing the school that is not covered by the State appropriation and 
other receipts. Of the total cost of the industrial schools of Berlin in 
1896-97, with an attendance of 19,120 pupils, the State paid 86,089 
marks ($20,489), the city 329,363 marks ($78,389), the guilds 9,115 
marks ($2,169), and societies, etc., 12,520 marks ($2,980), making 
a total of 437,087 marks ($104,027). 

In Bavaria the industrial continuation schools are communal insti- 
tutions, receiving subsidies from the districts and from the State. 
The trade schools are in part State schools and in part communal or 
district schools with State subsidies. 

In Saxony no regular scheme is followed, but whenever the amount 
of assistance rendered by communities or interested parties is insufli- 
cient the State usually grants subsidies. In Saxony the principle 
of active participation in the industrial school system on the part of 
interested parties has reached its highest form. 

In Wurttemberg a tuition fee is charged in the industrial continua- 
tion schools. The community must furnish the quarters, but when- 
ever new buildings are constructed a contribution is obtained from the 
State. One-half of the remaining expense of maintenance must be 
borne by the community, and the other half is paid by the State. 

In Baden, since 1892, a division of the expenses has been made 
among the State, the community, and the institutions. In all trade and 
technical and industrial continuation schools the community furnishes 
the quarters, heat, light, and school supplies, and pays a part of the sal- 
aries of the teachers. The remainder of the teachers’ salaries and the 
traveling expenses of the teachers are borne by the State. ‘Teachers 
not on the regular lists are paid solely by the community. In 1899 
the communities paid 247,000 marks ($58,786), the State 143,000 marks 
($34,034), and other institutions 20,000 marks ($4,760) for the support 
of industrial schools. In addition the State contributed about 16,000 
marks ($3,808) for special practical courses at the larger industrial 
schools. The government of Baden paid toward the cost of maintain- 
ing the industrial continuation schools at least 400 marks ($95.20) per 
year for each community, or a total of about 40,000 marks ($9,520), and 
furnished the instruction material prescribed by the industrial school 
council ( Gewerbeschulrat). 

In Mecklenburg-Schwerin the grand duke decreed in 1836 that 
industrial continuation schools should be created in all of the (40) 
cities. The State subsidy for these communal institutions varied 
from 50 to 150 thalers, according to the population. The industrial 
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continuation school at Schwerin, on account of its transformation into 
a model school (Musteranstalt) in 1898, was transferred to the juris- 
diction of the ministry of the interior. 

In Brunswick, in 1896, the three existing commercial continuation 
schools were converted into institutions of the chamber of commerce, 
and seven additional schools were established by the latter body. The 
annual cost of the ten schools was 41,800 marks ($9,948) in 1899. 
According to the law of June 28, 1851, which is still in force in Bruns- 
wick, the State government determines where industrial schools are 
to be established, what tuitions are to be required, and what assistance 
the community is to furnish in the form of quarters, heat, light, and 
furnishings. The balance is paid by the State. 

The following is a comparative summary of State expenditures for 
trade and technical industrial education in recent years: (“ 

Prussia, 142,000 marks ($33,796) in 1874; 475,000 marks ($113,050) 
in 1885; 4,672,000 marks ($1,111,936) in 1899. ore 253,000 marks 
($60,214) in 1873; 570,000 marks ($135,660) in 1885; 1,138,000 marks 
($270,844) in 1898. Wurttemberg industrial continuation schools, 
58,000 marks ($13,804) in 1869; 129,000 marks ($30,702) in 1879; 
164,000 marks ($39,032) in 1889; 208,000 marks ($49,504) in 1897. 

The cost to the State per capita of the population of these expendi- 
tures was as follows: Prussia, 15 pfennigs (34 cents) in 1899; Saxony, 
29 pfennigs (7 cents) in 1898; and Hesse, 22 pfennigs (5 cents) in 1898. 
The cost per 1,000 marks ($238) of the entire State expenditures was 
2.27 marks (54 cents) in Prussia in 1899, and 5.88 marks ($1.40) in 
Saxony in 1898. 

As regards the control and administration of trade and technical 
schools the most marked tendency in Germany in recent years has 
been toward centralizing authority in the State governments. Origi- 
nally the idea was that the establishment and maintenance were duties 
devolving upon private organizations and the local governments. 
' More and more, however, the State has given its financial aid to the 
schools. The necessary conditions accompanying such aid were that 
the State should exercise a voice in determining the programme and 
conduct of the schools. The result has been that the State is now 
thoroughly committed to the policy of supporting industrial schools, 
and has consequently had to provide for governmental machinery for 
exercising the necessary supervision. 

In Prussia there have been frequent changes in the higher adminis- 
tration. In 1879 most of the trade and technical schools were placed 
under the ministry of education, and in 1885 they were restored 
to the ministry of commerce and industry. At the request of the 


a These figures, as well as those preceding, were obtained from an article on 
““Gewerblicher Unterricht”? in Conrad’s Pinder terbuch der Staatswissenschaften, 2e 
Auflage, 1900. 
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Prussian Chamber of Deputies a ‘‘ Permanent Commission for Tech- 
nical Education” was appointed in 1879, consisting of members of the 
House of Lords (Herrenhaus) and of the Chamber of Deputies, heads 
of industrial establishments, handicraftsmen, directors of industrial 
schools, and officials. Up to the year 1900 this commission had met 
but five times, namely, in 1880, 1881, 1883, 1891, and 1896, on occa- 
sions when the Government contemplated important alterations in the 
industrial educational system. 

In Bavaria, since 1872, the entire educational system has been under 
the ministry of public worship and education. 

In Saxony the industrial, mercantile, and agricultural schocls have 
always been under the ministry of the interior. 

In Wurttemberg there is (since 1853) a royal commission for the 
industrial continuation schools under the authority of the ministry of 
education, consisting of members of the central industrial and com- 
mercial bureau (Centralstelle fiir Gewerbe und Handel), whose presi- 
dent is the head of the commission, three higher school oflicials ( Ober- 
schulbehérden), and the director of the industrial art school. The 
weaving and other trade (/uch) schools in Wurttemberg are under the 
ministry of the interior and under the immediate supervision of the 
above-mentioned central bureau; the building trades school, the indus- 
trial art school, and the higher commercial schools are under the min- 
istry of public worship and education. 

In Baden there exists (since July 1, 1892) a grand ducal industrial 
school council ( Gewerbeschulrat), consisting of four regular and six 
special members under the immediate jurisdiction of the ministry of 
education. This council is presided over by a member of the minis- 
try of the interior, and is the central authority over all industrial and 
commercial schools. Formerly part of the industrial schools were 
under the ministry of education and part under the ministry of the 
interior. The Baden industrial educational system is well centralized. 
The programme for ail industrial schools is prescribed by the central 
authority. The school supplies are largely furnished by the industrial 
school council, and the books, patterns, and models which are secured 
by the school authorities at communal expense must be approved by 
this council. 

In Hesse the trade and technical and industrial art schools are 
under the grand ducal central industrial bureau (Centralstelle fiir die 
Gewerbe), which is supported by the handicraft school commission 
(Handwerkerschul-Kommission), consisting of eight members of the 
State industrial society (Landesgewerbeverein). 

In Prussia the industrial continuation schools in most administra- 
tive districts were formerly either not supervised at all or only in a 
perfunctory manner. A beginning in the way of thorough supervis- 
ion has been made in some provinces. Several of the administrative 
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presidents have, since 1899, appointed technical advisers for the indus- 
trial schools. In the city of Breslau the supervision of the entire 
trade and continuation school system was placed under a single director 
in 1899. 

Saxony has had, since 1884, a professional industrial school inspector. 
He visits annually about 100 schools. The 28 lace-making schools of 
Saxony have had a special inspector since 1858. The cost of super- 
vision of the industrial schools of Saxony in 1899 was 18,000 marks 
($4,284). A government building official has been intrusted since 
1894 with the supervision of the building-trades schools. The inspec- 
tion service since 1894 has been improved in the trade schools for 
weaving by securing the services of teachers of the higher weaving 
schools and in the case of other trade schools by making use of pro- 
fessors of State technical institutions. 

In Baden since 1892 a special industrial school inspector has been 
employed, who in 1892 had under his supervision 45 trade and tech- 
nical and 73 industrial continuation schools. He reports the results 
of his inspections to the grand ducal industrial school council, and the 
latter gives the decisions and the necessary orders to the local super- 
visory authorities. In 1898 the industrial school inspector visited 35 
trade and technical and 61 industrial continuation schools. 

In Bavaria the industrial continuation schools are under the uni- 
formly organized supervision of the district governments. For the 
supervision of trade schools in the technical sense, the ministry of 
public worship and education utilizes the teachers of the technical high 
school, the industrial art schools, ete. 

In Wurttemberg the supervision of the scientific instruction at the 
industrial continuation schools is in charge of prominent directors and 
teachers of such schools. The itinerant teacher ( Wanderlehrer) 
employed in 1899 is also required to visit these schools and to report 
to the commission regarding the same. The supervision of instruc- 
tion in drawing is in the hands of experienced drawing teachers. 

In Hesse the handicraft schools (Zandwerkerschulen) are supervised 
by the handicraft school commission. 

In Germany the fact is realized that the best school organization 
and the most complete equipment of the trade and technical schools 
avail nothing if the proper teachers are lacking. In the selection of 
trade instructors preference is therefore given to skilled and experi- 
enced practical men over those whose practical work has been only of 
a secondary character. Teachers of trade and continuation schools 
are expected to keep in close touch with the industrial enterprises in 
their vicinity. In Wurttemberg, for example, candidates for positions 
as trade and art instructors in industral continuation schools are 
required to have a long previous experience as actual wage-workers. 
Practicing architects, superintendents of workshops, and mechanical 
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engineers, especially those who have had experience abroad, are 
mostly sought after as instructors in trade drawing and in indus- 
trial art. 

Special examinations for teachers of industrial schools exist in but 
a few of the German States. In Bavaria such examinations are held 
for teachers of languages, mathematics and physics, chemistry and 
natural history, drawing, machinery and building, commercial science, 
and agriculture. Nevertheless, preference is often given to persons 
having had practical experience, regardless of their. rank in the 
examinations. 

In Baden, since 1892, teachers in industrial schools are no longer 
trained in the technical high school, but in a special division for such 
teachers at the Building Trades School at Carlsruhe. The students in 
this division are required to work in shops, factories, or at construc- 
tion plants during the eight weeks’ annual vacation. After three and 
one-half years of theoretical instruction, and upon presenting a certifi- 
cate showing that they have worked in at least three different trades, 
they become eligible for the industrial teachers’ examination. When 
appointed as teachers they become State officers and receive a graded 
salary. The education of these teachers must be supplemented from 
time to time by attendance at continuation courses, and excursions for 
study and observation, which are partly paid for by the State. Written 
reports must be made by the teachers to the State authorities giving 
the results of their study and observations. Public school teachers 
who give instruction in the industrial continuation schools must attend 
courses of from four to five weeks in technical drawing, correspond- 
ence, arithmetic, and bookkeeping. The expenses of these courses 
are borne by the State. 

In Prussia, teachers in industrial continuation schools take courses 
of from four to six weeks in drawing and in commercial branches, the 
expenses of which are usually borne by the State. 

In Hesse, optional courses lasting from two to three months per 
year are given for teachers of industrial schools. No tuition fees are 
charged, the expenses being borne by the State industrial society. 


CLASSES OF INSTITUTIONS. 


In order that a comprehensive idea may be obtained of all the means 
for trade training in the Empire, and especially that the relations of 
the groups of institutions with one another may be clearly seen, it is 
imperative that an attempt be made to classify them in some way. 
This is a difficult task, as it is often impossible to determine the exact 
character of an institution, and the same institution may carry on dif- 
ferent lines of work, which would seem to entitle it to mention in more 
than one class. Any scheme of classification will therefore be defective 
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and the one here presented (*) can not claim to be an exception to the 
rule. It is believed, however, that it gives an accurate representa- 
tion of the different kinds of trade and technical schools to be found 
in the German Empire, and, taken in connection with the accompany- 
ing description of the different classes, will probably give a true idea of 
the character of industrial education as it exists in that country to-day. 
Following is tbe classification: 

1. Technical colleges. 

2. Secondary or intermediate technical schools. 
Schools and museums of industrial art. 
Schools for foremen. 
Schools for the building trades. 
Schools for the textile trades. 
Trade and industrial continuation schools. 
Industrial drawing courses. 
Other institutions for industrial education. 


pee Oe” ene 


TECHNICAL COLLEGES. 


At the head of the system of technical and industrial education in 
Germany stand the great universities of science, or the technical 
colleges (Zechnische Hochschulen). The purpose of these institutions 
is to give not only the highest possible instruction in the sciences, 
a task which equally belongs to the universities, but the application of - 
this knowledge to the operations of industry. The schools are in 
reality engineering schools, and confer the degree of doctor of engi- 
neering (Doktor Fic nieur). 

At the present time Germany is in possession of nine eee 
of this character, the locations. of which, with the dates of their foun- 
dation, are as follows: Brunswick, 1745; Berlin, 1799; Carlsruhe, 
1825; Munich, 1827; Dresden, 1828; Stuttgart, 1829; Darmstadt, 
1868; Aix-la-Chapelle, 1870; Hanover, 1879. A tenth school is pro- 
posed at Danzig. 

Of these schools the one at Berlin, located in the suburb Charlotten- 
burg, is the largest and most important. A brief notice of it will 
serve as a description for the whole group. To a very large extent 
the Berlin system is reproduced in the organization of the other 
institutes. 

The origin of the Berlin or Charlottenburg Institute of Technology is 
found im the old Royal Architectural Academy, which was established 
as early as 1799. In 1821 there was opened a technical institute which 
was added to the Architectural Academy. In 1866 the technical insti- 
tute was changed somewhat in character, and in 1879 the two institu- 


“This classification follows to some extent that given in an article on ‘‘ Gewerblicher 
Unterricht”’ in Conrad’s Handworterbuch der Staatswissenschaften, 2e Auflage, 1900. 
Free use has also been made of the contents of this article in the general description 
and history of the different classes of schools. , 
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tions were converted into a true technological institute. The other 
technical academies of the Empire soon modified their schemes so as 
to conform to the Berlin type. Concerning them the United States 
Bureau of Education, in its report for the year 1897-98, in an article 
on German education (p. 70), says: 

The new universities thus developed have the purpose of affording 
higher instruction for the technical professions in state and commu- 
nity service, as well as in industrial life, and of cultivating sciences 
and arts which are intimately connected with the field of technology 
(Berlin provisory statute, 1879). They prove themselves equal to uni- 
versities in the following points: They claim for their matriculated 
students the same preparatory education required by the old universi- 
ties, namely, nine years ata classical high school; they grant and insist 
upon perfect freedom in teaching and learning, and are under the direc- 
tion of rectors elected for one year, instead of having principals chosen 
for life, as in secondary schools. 

The institute is organized in six departments: Architecture, general 
construction engineering, machine construction, naval engineering, 
chemistry and mining engineering, and applied science in general. 

In the other institutes of technology the departments are generally 
the same, but in certain schools special attention is devoted to some 
one subject. Thus the Munich institute has an agricultural branch, 
and Aix-la-Chapelle gives prominence to mining engineering. Electro- 
technics are taught in all the schools in the machine construction depart- 
ment, it being considered that every construction engineer should be 
thoroughly familiar with electrical machines.’ 


SECONDARY OR INTERMEDIATE TECHNICAL SCHOOLS. 


The technical colleges are intended to give instruction of the highest 
character. In order to enter, therefore, students must have received 
a thorough preparatory training in an academy or a school of arts 
and sciences (Gymnasium oder Realgymnasium), and they can not 
graduate before they have attained the age of 24 years. The educa- 
tion here received often exceeds the real needs of many branches of 
industry. Hence there may result a loss of time which could have 
been devoted to obtaining practical skill. The matter of expense 
involved in going through such a school is also of importance. In 
consequence of these considerations, there was found to be a need for 
technical schools somewhat less pretentious in their programmes, lower 
in their requirements, and giving instruction of a character more 
directly concerned with industrial work. This is the function of the 
secondary or intermediate technical schools (gewerbliche Mittelschulen). 

In considering the value of this class of schools, it is of interest to 
note the testimony of the Association of German [ngineers, an organ- 
ization having over 14,000 members. According to Director Peters, 
of this association, while there is a surfeit of engineers of the grade 
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turned out by the technical high schools, engineers of a lower grade 
and technical experts who are fitted for the positions of machine con- 
structors, mechanical engineers, chemists, superintendents of depart- 
ments, building experts, etc., are needed. Thus, of 3,281 engineers 
employed in 105 of the most prominent German industrial firms, only 
1,124, or 34 per cent, were from technical high schools, while 2,157, 
or 66 per cent, had attended the intermediate technical schools. 

The oldest intermediate technical school of this class in Germany is 
that at Chemnitz, founded by the Royal Saxon Government in 1836. 
This school has served as the model for a great many other schools, 
and in particular was copied by Austria in the organization of her 
system of industrial schools. The students who are admitted here 
have usually served the required one year of military service, and have 
had some previous experience. The course of study in the Chemnitz 
school covers seven half years in the departments of mechanics, chem- 
istry, and construction, and eight half years in the department of 
electro-technics. 

In the whole of Germany there are now twenty-four schools belong- 
ing to this category. They are differently styled in the several States 
and vary somewhat in character. In Prussia there are five schools, 
all of which relate to machinery construction, and are styled superior 
schools for machinery construction. They are located at Breslau, 
Cologne, Dortmund, Elberfeld-Barmen, and Hagan, and have a total 
attendance of about 1,400 students. The establishment of these schools, 
which are State institutions, dates from 1888. There is also a course 
of two years at the School of Arts and Sciences at Aix-la-Chapelle. 

In Bavaria there are four schools, which are called simply industrial 
schools (/ndustrieschulen). These are located in Munich, Nuremberg, 
Augsburg, and Kaiserslautern. They date from 1868. It was 
expected that graduates of these schools would immediately enter 
industrial pursuits; these schools have to a large extent, however, 
served as preparatory schools for the technical colleges. Bavaria also 
has a superior school for machinery construction and electro-technics 
(Lohere Lachschule fir Maschinenbau und Electrotechnik) at Wiwz- 
burg that belongs to this class. 

Saxony has a number of intermediate technical schools. Mention 
has already been made of the one at Chemnitz. Especial mention 
should be made of the Technikum at Mittweida, a private institution, 
founded in 1867, which has an attendance of between 1,400 and 1,500 
pupils. Another private school at Zwickau (/ngenieurschule), founded 
in 1897, had 196 pupils. The school at Limbach, founded in 1898, had 
145 pupils. That at Hainichen was founded in 1900. Many other 
States have such a school. These are the Higher Technical Institute 
at Kéthen, Anhalt; the Technikum at Ilmenau, Saxe-Weimar-Hise- 
nach; the Technikum at Altenburg; the Technikum at Bingen; the 
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Engineering School at Mannheim; the Municipal Mechanical Engi- 
neering School at Neustadt, Mecklenburg-Schwerin; the Technikum 
at Strelitz, and the Technikum at Hildburghausen, Meiningen. 

Some of these institutions also comprise schools for foremen or for the 
building trades, but these classes of schools are separately considered. 


SCHOOLS AND MUSEUMS OF INDUSTRIAL ART. 


The international museums of 1851, 1855, and 1862, in England, 
Austria, and Germany, respectively, called attention to the fact that, 
with all their technical excellence, the industrial products of Germany 
possessed few qualities of artistic finish and design. France showed 
what could be done in this direction. Her products easily held first 
rank in this respect, her eminence being the result of centuries of 
training in this field. Since Colbert’s time industrial art education has 
been emphasized in the training of French workmen, and the accumu- 
lated skill and taste due to this training has left its impress on Frenck 
products. The German States at once set about to remedy their weak- 
ness in this respect, and since that time have so persistently established 
museums and schools for industrial art training that now there is no 
important city in the Empire which does not possess one or more of 
these institutions. 

The term applied to these schools is art trade schools (Aunst- 
gewerbeschulen), indicating that they are primarily industrial or 
trade schools and secondarily schools in which an effort is made to place 
the instruction on an artistic level. They occupy the middle ground 
between the schools of fine arts and the trade schools; their purpose is to 
apply the principles of art to the trades, to instill artistic sentiments into 
those engaged in trades and thus raise the standard of taste, and inciden- 
tally to bring to the worker the increased remuneration of a higher class 
of products. Thismovement began by erecting museums where samples 
of artistic work could be studied by those interested, while schools 
for training young persons were also founded in connection with these 
museums. The Industrial Hall at Carlsruhe was founded in 1865, and 
was the first museum of this kind in Germany; in 1867 the Indus- 
trial Art Museum at Berlin and the National Museum at Munich 
were established. Other cities also provided liberally for buildings and 
instruction. Since the founding of these institutions foreign products 
have been gradually driven from their former controlling position in the 
German market, and in the last decade Germany has figured as a large 
exporter of such goods. Tuition fees are always charged in these 
schools, although a liberal system of scholarships provides for worthy 
students without means. In most of the schools applicants for admis- 
sion must show that they have had practical experience in the branch in 


9257—02 56 


$82 REPORT OF THE GOMMISSIONER OF LABOR. 


which they seek instruction. This relieves the schools from the neces- 
sity of giving elementary technical instruction, and permits the instruc- 
tor to give helpful and advanced work from the very start. It also 
discourages the attendance of amateurs and keeps the practical side of 
the work prominent. 

As far as could be ascertained, industrial art schools exist in Aix- 
la-Chapelle, Barmen, Berlin, Breslau, Cassel, Cologne, Dusseldorf, 
Elberfeld, Frankfort on the Main, Hanau, Hanover, Iserlohn, Kénigs- 
berg, and Magdeburg, Prussia; Kaiserslautern, Munich, and Nurem- 
berg, Bavaria; Dresden, Leipzig, and Plauen, Saxony; Stuttgart, 
Wurttemberg; Carlsruhe and Pforzheim, Baden; Mentz and Offen- 
bach, Hesse; Miilhausen and Strasburg, Alsace-Lorraine; Hamburg; 
Dessau, Anhalt; and Bremen. 

Industrial art museums have been established in many parts of 
Germany. A few of these institutions are described in detail in 
another place. 


SCHOOLS FOR FOREMEN. 


While many of the graduates of the intermediate schools that have 
been described sooner or later become foremen, and these schools 
therefore are often spoken of as institutions for training foremen, . 
this is not their chief function. They have in view rather the prepa- 
ration of technical experts of a medium grade. As has already been 
remarked, Germany recognizes the need of special institutions for 
each class of workers. In the case of foremen it is felt that the 
course of instruction should be less technical or scientific and more 
practical. What is needed, in fact, is a trade school for foremen rather 
than a technical school. 

The government of Saxony was the first of the German States to 
found a school to meet this special want. In 1855 it established at 
Chemnitz a school for foremen ( Werkmetsterschule) in connection 
with the intermediate technical school already mentioned. The con- 
ditions of admission were that candidates should be at least 16 years 
of age, and have had two years’ experience in their trades. The course 
of instruction was for one and one-half years, with from thirty-five to 
forty hours’ work per week. 

In Prussia a great deal of attention has been paid to schools of this 
class, though here the distinction is not always clearly made between 
courses for foremen and for high-class machinists. Eleven schools in 
Prussia have specially in view the training of foremen. These are in 
Altona, Cologne, Dortmund, Duisburg, Elberfeld-Barmen, Gleiwitz, 
Gorlitz, Hanover, Iserlohn, Magdeburg, and Remscheid. Most of 
these relate to the industry of machine construction. In the schools 
of Duisburg and Gleiwitz there are departments for the smelting 
industry, while the school at Iserlohn relates to the bronze industry. 
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In Bavaria there are four schools for foremen, called mechanical trade 
schools (mechanische Fachschulen). 

In Saxony the school for foremen at Chemnitz, of which mention has 
been made, prepares foremen of machinists, soap boilers, dyers, and 
electricians. Since its organization it has instructed about 4,700 pupils. 
There isa private school for foremen in connection with the Technikum 
at Mittweida, and since 1896 the industrial school at Leipzig has hada 
department for foremen. 

In Baden there is a school for foremen and machinists at Mannheim 
that has been in existence since 1897. 

In Dessau, Anhalt, a school for foremen of gas works was founded 
in 1898 by the German Continental Gas Company in connection with 
the handicraft school of that place. 

The city of Hamburg has a school known as the ‘‘ Technikum,” which 
comprises four divisions, namely: A school for machine construction, 
a school for steamship machinery construction, a school for shipbuild- 
ing, and a school for electro-technics. 

There were thus, as far as could be ascertained, 11 schools of this 
class in Prussia, 4 in Bavaria, 3 in Saxony, 1 in Baden, 1 in Anhalt, 
and 1 in Hamburg. 

The following table shows the occupations of persons who have 
received instruction at three of the Prussian schools. The tables were 
prepared on April 10, 1898, for a conference on the Prussian schools 
which took place at that time. Information for a later date was not 
available. 


OCCUPATIONS OF GRADUATES GF THE SCHOOLS FOR FOREMEN AT DUISBURG, DORT- 
MUND, AND MAGDEBURG, 
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SCHOOLS FOR THE BUILDING TRADES. 


In general, it will be observed, the schools of Germany have been 
classified according to the grade of instruction given rather than the 
character of the subjects taught. In the case of two industries— 
those of the building trades and those of textile manufactures—there 
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have been developed elaborate systems of special schools. They have 
been inserted in the classification immediately following schools for 
foremen, for, as will be seen, much the most important part of their 
work is the training of young men to take such positions, or the higher 
ones of superintendents or directors. 

Probably the best example of the clear division of technical schools 
into different grades according to the class of labor they are intended 
to train, of which mention has repeatedly been made, is found in the 
schools for the building trades (Baugewerkschulen). There are thus 
three grades of institutions corresponding to the three grades of labor 
required in building operations. For the first grade, those who have 
the actual planning of structures and who require thorough and 
advanced education, there are the great schools of architecture or the 
special courses in the technological institutes. 

For the second grade, those who have actual charge of the execution 
of the plans of the architects, or who may themselves both plan and 
execute minor works, there are the building trades schools. These 
train skilled handicraftsmen as well, but their main function is the 
preparation of foremen. Finally, in the lowest grade are the evening 
or continuation schoo!s, to be subsequently described, for the further 
education of artisans doing actual shop and construction work. 

The schools for building trades stand midway between the schools 
of architecture and these continuation classes. The desirability of 
special schools for building contractors and managers lies in the fact 
that for the training of this class of labor a longer period must be 
given than can be offered in the evening classes. The builders’ 
schools are thus day schools. Probably the essential characteristic of 
these schools lies in the close union of theory and practice and the 
fact that the plan of instruction requires that the practice be attained 
in actual building operations, while the theory is taught in the schools. 
In contrast with the British schools, therefore, the builders’ schools 
make little effort to have elaborate workshops or to instruct in work- 
shop practice. The idea is not to take any person and fit him to be a 
builder, but to take persons actually in the building trades and give 
them the necessary supplementary training fitting them.to rise to the 
rank of foremen or contractors. 

The entire arrangement of the courses is made with this idea in 
view. ‘They are thus divided into terms so arranged that as far as 
possible they occur during the dull seasons when, on account of the 
inclemency of the weather, building operations are but slightly prose- 
cuted. It is expected that during the intervals of time occurring 
between the terms students will return to work, both for the prac- 
tical training thus to be attained and to enable them to éarn the 
money required to prosecute their studies. There are few schools in 
other trades where the combination of school and practical work is so 
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satisfactorily maintained. In a great many of the schools, such, for 
example, as those in Saxony, Bavaria, and Wurttemberg, this per- 
formance of work between the school terms is obligatory, the students 
not being readmitted until they can prove that this has been done. 
The conditions of entrance to the schools in the first place also include 
the requirement that the candidate shall have followed the building 
trade for a certain length of time. In Bavaria, Wurttemberg, and 
Baden this time is two years. : 

These schools haye been very successful. The first ‘school was that 
at Munich, which was established in 1823; a second school, a private 
institution, was opened at Holzminden, Brunswick, in 1830; and a 
third, a State institution, in 1837, in Saxony. There are more than 
fifty such schools in Germany at the present time. In a number of 
the schools there are departments of civil engineering (7vefbauabtei- 
lungen). In these are taught the principles of earthwork construc- 
tion, water, road, and railway bridge building, canal construction, 
sewer or water conduit laying, ete. 

In Prussia there were in 1890 but nine schools for the building 
trades, with 1,825 students, while in 1900 there were twenty-one, with 
over 4,000 pupils. Originally many of these schools were founded 
under various local auspices; but as in other classes of schools the 
State has gradually assumed greater and greater control. It has 
introduced a uniform programme of studies, which is followed in all 
the schools, even those not directly under its management. This is 
due to the fact that the State has created a special diploma which is 
given to graduates. As the possession of this diploma is desired by 
all the students, the programme of the Government is adopted as best 
preparing for the examination that has to be passed. Following is 
the general ground covered by this examination: 

Written examination: The elaboration of a proposed structure, with complete 
plans, specifications, and estimates of cost; eight drawings of details of buildings; 
two exercises in descriptive geometry; architectural work, especially in iron; orna- 
mentation, as of the facade; mathematics (geometry, algebra, trigonometry ) ; statics; 


German language. 
Oral examination: Building materials, building regulations, accidents, construction 


courses, ete. 

The fee is 80 marks ($19.04) per term. Students unable to pay the 
fee can be admitted free to the proportion of one-tenth of all the 
students. 

The twenty-one schools for building trades in Prussia are in Aix-la- 
Chapelle, Berlin, Buxtehude, Breslau, Cassel, Cologne, Deutsch-Krone, 
Eckernforde, Erfurt, Frankfort on the Oder, Gérlitz, Hildesheim, 
Hoxter, Idstein, Kattowitz, Konigsberg, Magdeburg, Minster, Nien- 
burg, Posen, and Stettin. Of these, the schools at Berlin, Cologne, and 
Magdeburg are municipal, and the others are State institutions. 

Bavaria has seven schools for the building trades, three of which 
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are State and four are municipal institutions. Their total attendance 
in 1899 was over 2,000 pupils. The examinations for graduation are 
conducted by the State and are uniform. The schools at Munich have 
also a mechanical department, and the school at Kaiserslautern has 
an industrial art branch. Other Bavarian building trade schools are 
located in Nuremberg, Ratisbon, and Wirzburg. 

Saxony has eight schools for the building trades, located at Chemnitz, 
Dresden, Grossenhain, Leipzig, Orchatz, Plauen, Rosswein, and Zittau. 
Of these, five are State, one is municipal, and two are private insti- 
tutions. The five State schools had an attendance of 771 pupils in 
1899. Nearly one-half the time is devoted to drawing. The school at 
Zittau, which was founded in 1840 as a school for building trades, was 
reorganized in 1898 by the addition of a school for civil engineering 
(Tiefbauschule). 

Wurttemberg has a school for the building trades in Stuttgart, 
founded in 1845, which had 737 pupils in the winter of 1897-98 and 
635 pupils in the summer of 1898. It differs from the other schools 
of the same name in the fact that combined with it there are courses 
in machine construction and agriculture. There are thus three dis- 
tinct departments, each offering instruction of from three to five terms. 
Ti also gives open courses in drawing for carpenters and other artisans 
in the building trades, besides giving special courses in drawing to 
persons preparing themselves to become teachers in the lower trade 
schools. 

Baden has a school at Carlsruhe with an attendance in 1899 of 470 
pupils. It has departments for mechanical engineers, and building, 
underground, and road construction experts, State overseers, and 
teachers in industrial schools. In 1899 a department for electricians 
was instituted. Practical training in workshops for masons and car- 
penters is also given. 

Hesse has had a school for the building trades since 1876. The 
attendance in 1899 was 126 pupils. It gives instruction summer and 
winter. 

Saxe-Weimar-Kisenach has a State school for the building trades 
which was founded in Weimar in 1859, and a private school at Stadt- 
Sulza. Instruction in the former is given only in winter. The 
attendance in 1899 was 106 pupils. 

Mecklenburg-Schwerin has municipal schools for the building trades 
and for road masters at Neustadt and Sternberg. 

Mecklenburg-Strelitz has a school for the building trades at Strelitz. 

Oldenburg has a school for the building trades and machine construc- 
tion at Varel, which is a private institution subsidized by the State. 

Brunswick has a school for the building trades at Holzminden, which 
was founded as a private institution, in 1830, but later became a munic- 
ipal school. 
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Saxe- Coburg- Gotha has a school for the building trades at Coburg, 
founded in 1852, giving winter instruction only, and one at Goths, 
The latter had an attendance of 13 in the summer of 1898 and of 116 
in the winter of 1898-99. A handicraft school is attached to the 
latter. 

Anhalt has a private school for the building trades at Zerbst with 
an attendance of 36 pupils in the summer of 1898 and of 183 in the 
winter of 1898-99. It has departments also for water conduit and 
underground construction, stone masonry, carpentry,and tile work. 

Schwarzburg-Sondershausen has a private school for building trade 
experts at Arnstadt, with summer and winter instruction. It also has 
a division for railway construction experts, for road masters, and for 
street and underground construction work. 

Reuss-Schleitz has a private school for the building trades at Gera 
with summer and winter instruction. 

Litbeck has a State school for the building trades. 

Hamburg has had a State school. for the building trades since 1865, 
The attendance was 45 in the summer of 1898 and 256 in the winter of 
1898-99. 

SCHOCLS FOR THE TEXTILE TRADES. 


There are few, if any, of the factory industries in which a greater 
and more successful application of technical school training has been 
made than in the textile trades. In the attempt to prepare y oung men 
for the various positions in this industry Germany was the pioneer, 
and its schools hold high rank. 

The textile schools of Germany may be divided into several classes, 
according to the character of the instruction they give and the classes 
of labor for which they are intended, There are: (1) The superior 
weaying schools ({éhere Webschulen); (2) the secondary weaving 
schools ( Webschulen); (3) the apprenticeship shops for weaving and 
knitting ( Weberetlchrwerkstitten, Wirklehrlingsschulen, ete.), and (4) 
itinerant instructors (Wanderlehrer). Were again is presented an 
illustration of the extent to which the instruction is specialized accord- 
ing to the class of labor it is intended to reach. There are thus dis- 
tinct schools or courses for employers and managers, overseers, 
designers, agents, and workmen proper. 

The superior textile schools of Germany are usually known as weav- 
ing schools, since the chief instruction is given in that branch of the 
industry. In a number of cases, however, as will be seen, there have 
been established dyeing and finishing departments in connection with 
the weaving schools. All of the Prussian higher textile schools are 
under the direct control of the Government and are managed on simi- 
lar lines. Prussia has eight schools of this grade which are located at 
Aix-la-Chapelle, Barmen, Berlin, Crefeld, Cottbus, Mitheim-am- 
Rhein, Miinchen-Gladbach, and Sorau. 
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Though under direct State management at the present time, these 
schools are of various origins. The school of Miilheim-am-Rhein is 
the oldest, its foundation dating back to 1849. It is still doing excel- 
lent work, though its equipment is surpassed by several of the newer 
institutions. The founding of the Berlin school was due to the initia- 
tive of the guild of weavers of that city. Most of the textile schools 
in Prussia, however, as well as in the other German States, have been 
established by the joint action of the local authorities and the central 
Government. Whatever their origin, they are now State institutions, 
and the teachers of the Prussian schools are Government officials. 
The school in each case is placed under the charge of a director, who 
is assisted in his work by a committee of local manufacturers, bankers, 
and officers of educational institutions. 

In the cooperation between the State and the local authorities the 
general principle was that the latter should furnish the quarters and 
the State the equipment, while the operating expenses should be 
borne equally. In practice, however, it is usual for the State to give 
much more than its proportion. 

Though the schools are general textile schools, instruction is spe- 
cialized along the lines of that branch of the industry which is most 
followed in the locality of the school. Thus, the Aix-la-Chapelle, 
Berlin, and Cottbus schools relate chiefly to wool; Milheim-am-Rhein 
and Sorau to linen, jute, and cotton; and the Crefeld school to silk and 
velvets. In each school the duration of studies is proportionate to the 
difficulties of the branch of industry taught. In no case, however, is 
the course more than two years, if the instruction is given during the 
daytime. 

While the higher textile schools are for the training of employers, 
directors, and specialists, such as designers, dyers, etc., the ordinary 
weaving schools are primarily for the training of overseers. Of these 
there is a large number scattered throughout the Empire. They con- 
stitute probably the most numerous class of trade schools. They have 
existed since 1830 in Saxony, 1854 in Bavaria, and 1855 in Wurttem- 
berg. They are reported to have rendered valuable services at times 
when changes of fashion required new styles of fabrics, when through 
the introduction of power looms the handlooms had to be resorted to 
for fabrics which could not be produced on power looms, ete. 

The third class of institutions are the weaving workshops, or appren- 
ticeship workshops, as they are sometimes called. These are for the 
training of ordinary wage workers. They are of especial value for 
the training of the handloom weavers, a class that is still important in 
Germany. 

The most interesting, and in many respects the most successful, 
form of trade instruction in the textile industry is that of the system 
of itinerant instructors. This giving of instruction in weaving by 
teachers who travel about, going from one village to another, and 
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actually visiting the homes of the workers, is an exceedingly interest- 
ing example of the adaptation of the character and method of trade 
education to the needs of the people for whom it is intended. Ag is 
well known, the factories have not entirely driven out household 
production, and hand weaving in the homes of workmen still con- 
tinues in parts of Germany, notably in Silesia. For many reasons it 
is desirable that the people in the more remote quarters of the Prus- 
sian Kingdom should have work of this-character which they can do. 
The Government has sought to preserve the industry as far as pos- 
sible, and as one of the chief means for doing so has developed the 
system of giving instruction to domestic workers in their homes. A 
master weaver possessing the necessary qualifications travels from 
place to place where domestic weaving is practiced and examines the 
methods of work followed and the character of the finished product. 
He gives advice, accompanied by the necessary instruction, concern- 
ing the ways in which improvements can be made, what better 
machines there are, how they can be effectively run, the most desira- 
ble raw material and where it can be obtained, new and better designs, 
what goods are in favor and can find the best market, ete. In Wurttem- 
berg such courses were introduced in order to teach the manufacture 
of finer and more difficult work on handlooms, and thus to relieve the 
distress occasioned by the factory system. The official reports speak 
enthusiastically of the good results accomplished by this system of 
instruction. 

A detailed description of the textile schools at Aix-la-Chapelle, 
Berlin, and Crefeld, Prussia, and Reutlingen, Wurttemberg, which 
will be found elsewhere, will give a fair idea of the organization of 
these institutions. 

As far as could be ascertained, there were in 1899 in Prussia 8 supe- 
rior textile schools, 8 secondary weaving schools, and 22 primary 
weaving schools, 6 of the latter being in Silesia; in Bavaria, 3 weaving 
schools; in Saxony, 27 trade schools for weaving, knitting, and trim- 
ming making, of which only 6 were day schools; in Wurttemberg there 
were 3 schools for weaving, 1 for spinning, weaving, and knitting, and 
2 primary weaving schools; in Alsace-Lorraine, 1 spinning and weay- 
ing school; in Saxe-Weimar-Eisenach, 1 primary knitting school; and 
in Hesse, Reuss-Schleitz and Reuss-Greitz, 1 weaving school each. 


TRADE AND INDUSTRIAL CONTINUATION SCHOOLS. 


As has already been mentioned, one of the excellent features of the 
German system of industrial education is the appreciation of the vary- 
ing needs of the different classes of the industrial population and the 
creation of special institutions to meet these needs. Thus in addition 
to the classes described, there are trade schools proper, trade continu- 
ation schools, industrial continuation schools, special trade courses for 
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master workmen and journeymen, itinerant courses, industrial drawing 
courses, ete. 

As regards the trade schools proper—that is, those which give all 
day instruction in both practical and theoretical branches and which 
replace the regular apprenticeships in private workshops—not much 
need be said in this place, because they form but a small proportion of 
the agencies adopted for trade education in Germany. The German 
idea of trade training for ordinary skilled workingmen seems to favor 
the private-shop apprenticeship supplemented by evening and Sunday 
instruction at a continuation school. In fact, so little importance 
seems to be attached to trade schools proper that in the classification 
of industria] schools they are usually considered together with trade 
continuation schools, the term ‘‘ trade school” (Luchschule) being often 
used for either class. In a certain way, therefore, the keystone to the 
whole scheme of industrial education as offered to the laboring classes 
proper is found in the system of continuation schools (Woribildungs- 
schulen) which exists throughout the Empire. 

Primary education in Germany—that is, the education of children 
up to their fourteenth year—is compulsory. It is realized that for the 
great majority of the laboring classes it is necessary that the children 
above this age should begin work and contribute their share toward 
the income of the family. Germany has accordingly developed a 
plan of instruction in her continuation schools to meet this special 
vase of continuing the instruction of young people after they are 
forced to enter the shops. 

The schools are intended for students between the ages of 14 and 18 
years, and the courses are held on week-day evenings and Sunday 
mornings. Originally these schools were what their name implies— 
institutions in which the general education of the people could be 
continued beyond that of their primary instruction. As the schools 
were exclusively intended for the working classes, however, the char- 
acter of the instruction was more and more made to conform to the 
practical needs of those receiving it. Although the instruction given 
was made to relate to matters of a general technical or industrial 
character, each school so framed its programme of courses as to make 
them apply specially to the prevailing trades of the locality in which 
it was situated. The schools were thus in many instances transformed, 
first from schools of ordinary instruction to those for general technical 
or industrial education and then to trade schools. 

This of course is true only of the continuation schools located in 
industrial centers. In other localities the schools have either retained 
their character as schools of general instruction or have become com- 
mercial or even agricultural schools in the sense that special attention 
is paid to matters affecting these branches of work. 

This, then, is the first and most important feature of the scheme of 
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trade education of the working classes, the existence of a system of 
evening and Sunday schools in which the young workingmen, or the 
more mature, if they desire it, can receive, while actually employed, 
a training in matters bearing directly upon the work in which they 
are engaged. 

It is evident that in schools of this character there is no necessity 
for the possession of workshops or for instruction in the practical 
manipulation of tools. The instruction is therefore almost wholly 
theoretical and can be given for the most part in schoolrooms made 
use of during the daytime for other purposes. It is held that all the 
practical instruction needed is obtained in the most effective way by 
the work actually performed in the shops where the workingmen are 
employed. While the continuation schools thus in many cases give 
instruction in respect to particular trades, they make no pretense of 
completely preparing students for the same. Their purpose is to 
give to the young shop employees the instruction useful to them in 
their work, but which they can not obtain so well, or at all, in the 
shops. They thus supplement rather than replace the shop as a means 
of trade training. In them we have the correlation of school training 
and shop practice. At the same time this result is obtained with the 
greatest possible economy. Not only is it unnecessary that the schools 
should be in possession of costly laboratories and shops, which are 
equally expensive to keep up, but the students themselves are able to 
be productively employed during the course of their instruction. 

Concerning their value it may be of interest to quote from a report 
of Consul Monaghan of Chemnitz. Speaking, in 1898, of these institu- 
tions in Saxony he says in part: 

The supplementary schools are for the people who have to work, 
what Chautauquas, summer schools, and university extension courses 
areforothers. * * * Parties in politico-economic circles here found 
that the system of Rlawianschook education under which boys and 
girls were given an ordinary education in reading, writing, arithmetic, 
etc., up to their fourteenth year, was inadequate, partially if not wholly, 
to the ends aimed at in sucha system. To supply this defect it was 
urged, and finally proposed and favorably acted upon, that graduates 
of the common schools, boys especially, in some few cases girls, too, 
should continue to get instruction a certain number of hours a week. 
This was made compulsory. Manufacturers, shopkeepers, and mechan- 
ics in whose employ such boys were found, and not the parents, were 
made responsible for the boys’ attendance. In these schools, as indi- 
cated in the foregoing, the boys get as good an idea as possible of the 
trade or branch of business in which they are employed. Asa rule 
the hours of attendance are early in the morning or a certain number 
of afternoons in the week. Sunday mornings are not thought too 
sacred for this work. It seems to be an acknowledgment that the 
years hitherto given to a boy in which to get an education, viz, from 
his sixth to his fourteenth year, are not enough to prepare him for the 
struggle for life that he has to enter upon. Men have told me, 
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successful merchants and agents here, that they owe more to the hours 
spent in the developing or supplementary schools, from the practical 
character of the instruction given and the information imparted, than 
to the many years spent in the common schools. While one is hardly 
willing to believe this, there can be no doubt of the good work done 
and being done by the schools referred to. 

Germany has not been content to see such an important matter as the 
development of secondary and trade education depend wholly upon 
local action or private initiative. Radical action has therefore been 
taken by a number of the German States, such as Saxony, Bavaria, 
Baden, Hesse, etc., of making attendance upon such schools obligatory 
upon factory and mill employees between the ages of 14 and 18 years. 
The Imperial Government has not been prepared to make such obliga- 
tion general for the whole Empire, but it has provided by law that 
employers must always permit their employees to attend such schools 
if they desire to do so, and that the States of the Empire, or, in their 
failure to act, the local governments, can introduce such obligation. 

Thus, as regards general education, an imperial law provides that 
attendance upon a school shall be obligatory upon ali children between 
the ages of 6 and 14 years. Beyond this the imperial law regarding 
education does not go. In the gradual development of an industrial 
code, however, the necessity was early seen of making provision by 
which industrial workers between theages of 14 and 18 years should have | 
an opportunity of completing their education. This was a question, 
however, which it was believed should be left to the individual States, 
to be decided in accordance with their particular needs and circum- 
stances. The industrial code of July 21, 1869, thus contained an 
article which authorized the local authorities to make attendance upon 
a school compulsory for all industrial employees under 18 years of 
age if these authorities desired to do so. It is a matter of no little 
interest to notice that this subject of secondary education is consid- 
ered essentially as an industrial question, to be dealt with in the indus- 
trial rather than the educational code. 

This principle of local option as regards compulsory attendance 
upon continuation schools has been retained and extended in subsequent 
legislation. Where the States do not provide for such compulsory 
education the local subdivisions can make such provision. The prin- 
ciple can also be extended to young persons employed in commercial 
establishments. Further, and most important, when such attendance 
is not made compulsory by act of the State or commune, the employ- 
ers must always permit their employees under 18 years of age to 
attend such schools when they desire to do so. 

Following is a translation of the sections of the Imperial industrial 
code of 1891, the law now in force, in regard to this matter: 


Employers are required to give the necessary time, to be determined 
eventually by the competent authorities, to their workingmea under 
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18 years of age who attend an educational establishment recognized by 
the communal administration or by the State as an adults’ school. 
Instruction shall not be given on Sunday except where the hours are 
so fixed that the pupils are not prevented from attending the principal 
religious exercise or a religious exercise of their faith specially con- 
ducted for them with the consent of the ecclesiastical authorities. The 
central administration may, until October 1, 1894, accord exemptions 
from this last provision to adult schools already in existence, attend- 
ance upon which is not obligatory. 

For purposes of this law schools giving instruction in manual work 
and domestic duties to women shall be considered as adult schools. 

By regulation of a commune or a superior local authority male 
workers under 18 years of age may be required to attend an adult school 
in so far as such attendance is not already required by the law of the 
State. The same regulation can establish the provisions regarding 
this obligation. In particular, decrees may be issued for insuring 
regular attendance upon the school on the part of those to whom the 
obligation applies; the performance of the duties incumbent upon 
parents, guardians, and employers; the maintenance of order in the 
adult schools and the fixing of the dues to be paid by the students. 
There are exempted from the obligation to attend an adults’ school as 
imposed by local authorities, those who attend a trade school, whether 
organized by a guild or not, in so far as the instruction given by the 
school is recognized by the superior authorities as taking the place of 
the general instruction given in the adults’ school. 


Other sections of the law provide that the foregoing provisions 
apply to journeymen and apprentices employed in commercial estab- 
lishments; that the regulations made by the local authorities must be 
issued only after the employers and workingmen interested have been 
heard; that these orders must be approved by the superior administra- 
tive authorities and published in the usual way; that the central 
administration may annul regulations which are in contravention of 
laws or regulations issued by higher authorities; and that violations 
of the laws or orders may be punished by fines. 

In pursuance of the power left to the individual States of the 
Empire, all of the more important ones, with the exception of Prussia, 
have made such attendance upon adult or continuation schools com- 
pulsory on the part of workers under 18 years of age in industrial 
establishments. In Prussia it is claimed that organization is easier and 
progress more rapid when attendance upon schools is optional; that 
under the latter régime the students follow the courses with a great 
deal more interest than under the compulsory system, and that often 
they continue their attendance after they are over 18 years of age. 
Nevertheless, about two-thirds of the industrial continuation schools 
of Prussia have compulsory attendance through the action of local 
authorities. 

The continuation school takes into consideration the fact that as in 
a great many occupations the prime requisite is manual skill, it is not 
necessary that all employees in factories and mills should have a 
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special training. At the same time it is desirable that all employees 
should have a certain general education that will permit them to 
understand the nature of the operations upon which they are engaged. 
Tt is to this class of labor that the general industrial continuation 
schools chiefly address themselves. 

A feature of the German system of industrial education is the extent 
to which instruction is given on Sunday. Mr. Pyfferoen in his official 
report to the Belgian Government says: (“) 

The existence of Sunday schools meets a veritable need. During the 
week the workingman has but little opportunity to educate himself. 
Detained all the day in the shop, he has need of rest in the evening. 
Especially when the programme of the school is somewhat complicated, 
when the student has eight or ten hours of courses to follow each week 
in addition to his day’s labor, it becomes extremely difficult or even 
impossible for him to find the necessary time during the workdays. 
Afternoon courses can, to be sure, be created, but voluntary attend- 
ance upon them is an ideal far from realization. 

The employers also would consent very unwillingly to this arrange- 
ment, which might disorganize the work in their shops; and the work- 
ingmen probably would not consent to a sacrifice of their wages during 
the time of their attendance upon the school. The school would there- 
fore remain deserted. 

The law regarding attendance upon an adult or continuation school, 
it will be remembered, provides that when instruction is given on 
Sunday it must not prevent the students from attending the principal 
divine service, or one specially organized for their benefit with the 
consent of the ecclesiastical authorities. In practice it depends upon 
the latter authorities to take action in respect to the organization of 
special services so that morning schools can be held on Sunday. This, 
which the Catholic clergy have largely done, the Protestant clergy, 
for the most part, have refused to do. Propositions have repeatedly 
been made in the Reichstag to have the law so modified as to permit 
schools on Sunday mornings for adults generally, but they have always 
been rejected, though they were supported by the Government. 

It is important to note, however, that this restriction regarding 
Sunday courses applies only to so-called adult or continuation schools, 
and does not apply to trade schools strictly speaking; that is, schools 
preparing for particular occupations. This, however, does not help 
the large class of workers who are learning their trades in the shops 
and who desire only the supplementary instruction which is afforded in 
the continuation schools or the general courses of the adults’ schools. 

There is no possibility of obviating the difficulty resulting from the 
law by holding the courses on Sunday afternoon, as it is universally 
considered that this time should be completely devoted to purposes of 
recreation and rest. 


«Rapport sur ?enseignement professionnel en Allemagne, par Oscar Pyfferoen, 1897. 
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The situation of affairs with regard to Sunday instruction at the 
present time is thus as follows: Sunday mornings are now utilized to 
a very considerable extent for the holding of courses of instruction 
for persons compelled to work during the week days. This, however, 
is not done to the extent desired by many, owing to the refusal of the 
clergy in many instances to provide special services for the students. 
There is thus a demand for the repeal of the law requiring such action 
on the part of the church. 

The trade continuation and trade schools in the German Empire, 
exclusive of those already classified, may be grouped into five classes, 
namely, (1) general continuation schools (Allgemeine Forthildungs- 
schulen),; (2) industrial continuation schools (Gewerbliche Fortbildungs- 
schulen),; (8) trade continuation and trade schools (Fachschulen), (4) 
commercial schools (Handelsschulen),; (5) agricultural schools. Only 
two of these classes come within the scope of this report. These are 
the industrial continuation schools and the trade continuation and trade 
schools. 

The industrial continuation schools give instruction of a general 
character, but especially in drawing, bookkeeping, and such other 
branches as are likely to be of greatest use to persons engaged in 
industrial or factory occupations. The industrial continuation schools 
for girls teach in addition to these branches such general work as is 
peculiar to women, namely, embroidery, cutting, sewing, ironing, 
millinery, etc. 

The trade continuation and trade schools for either sex differ from 
the preceding in that the instruction is more technical and is special- 
ized, usually for single handicraft trades. The guild schools, which 
perform such an important part in the German trade education, come 
within this latter class of schools. The programme of instruction in 
these schools usually embraces two distinct parts—the general and the 
technical. The general course includes the study of German, accounts 
as applied to practical business operations, business correspondence, the 
use of the metric system, elements of geometry, etc. The technical 
course varies with the trade to which the school relates and includes 
trade drawing, mechanics, general principles of the trade, and, in some 
cases, sShopwork. 


896 REPORT OF THE COMMISSIONER OF LABOR. 


The following table, taken from a private source, gives some idea 
of the extent to which trade continuation and trade schools have been 
developed in the German Empire: 


CONTINUATION OR SUPPLEMENTARY SCHOOLS IN THE GERMAN EMPIRE 


[Compiled from Pache’s Handbook of 1899, part 4.] 


Industrial continuation | Trade continuation and 
General schools. trade schools. 
continua- 
State. Fopalas tion schools.| or males, |For females.| For males. Ee 
Num-| Stu- |Num-| Stu- |Nun.-| Stu- |Num-| Stu- |Num-} Stu- 
ber. ,dents.| ber. | dents. | ber. |dents.} ber. |dents.}| ber. |dents, 
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Wourttemberg.. 5... 2... 2, 080, 898 }2,079 |31,176 | 169 | 15,592 |2, 098 |51, 087 6 | 1,070 37 | 2,929 
BBO CMs eles cis seteicenis eal 1,725,470 |1,591 |25,649 | 106} 8,390} (a) [16,717 12 | 1,099 | 154 | 6,894 
LOSS Ce eaemarecine cisely ee 1,039,388 | 905 |25, 268 81 | 8,322 2 116 6 654 4 184 
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a Not reported. 


The general continuation schools shown in the above table are not 
industrial or trade schools. They are given only to show the relation 
between the number and attendance of such schools and those of an 
industrial or trade character. 

On account of the large number of industrial and trade continuation 
schools in the German States it is impracticable to attempt to give a 
list of them. A detailed description of some typical trade continua- 
tion and trade schools is given in another place. 


INDUSTRIAL DRAWING COURSES. 


The idea of the German courses of instruction in drawing is to pro- 
duce men who can both draw and execute rather than those who can 
only do the former. . Mr. Buyse in his report to the Belgian Govern- 
ment (“) expresses himself as follows: 


The instruction in all the schools is essentially practical. These 
schools do not give, as in our [the Belgian] schools, merely the con- 


a “Etude sur les écoles techniques,’’ etc., 1898, p. 4. 
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ventional instruction. They do not limit themselves to the theoretical 
study of independent technical forms as do many of our drawing 
schools. They take their inspiration directly from industrial opera- 
tions or certain trades and get their models from this source. From 
the humblest guild school to the superior school of industrial art all 
keep steadily in view the industrial feature. * * * The workman 
who makes the great sacrifice of devoting two hours to a school after a 
fatiguing day of toil desires to enjoy as soon as possible the fruits of 
his studies and advance a degree in the hierarchy of labor. This is 
why from the start he should find models relating directly to his trade. 
Then he will be interested in his school because he sees the relation 
between his studies and his work. The trade, not only in the former 
but in its technique should constitute the basis for the studies of 
artisans. That is the German system. The cabinet or furniture 
maker should draw parts of furniture which he analyzes. * * * 
Never at any time should the technical practical part of the trade be 
lost sight of. * * * It is to the diffusion of trade education in 
relation to artistic education that Germany owes the excellence of its 
technical organization and industrial equipment and the taste which is 
more and more characterizing its products. 

One of the measures taken to stimulate and assist instruction in this 
branch is the establishment of the ‘‘ open drawing hall,” a room where 
there are accommodations for those desiring practice in drawing. A 
supply of good models is on hand, and a competent instructor assists 
those who come to work there. It especially gives opportunities to 
acquire skill in drawing, but it also affords artisans, manufacturers, 
and others the opportunity to secure good patterns for use in their 
business. It also strengthens the relations between the technical 
school and the industry which it is desired to advance. 

Open drawing halls have been established in Prussia, Bavaria, 
Saxony, Wurttemberg, and Hesse, usually in connection with industrial 


or trade continuation schools. 
OTHER INSTITUTIONS FOR INDUSTRIAL EDUCATION. 


In addition to the various classes of industrial educational institu- 
tions enumerated, there are some institutions which can not be included 
in these classes and which merit mention in this report. These are 
apprenticeship shops, practice courses for master workmen, itinerant 
courses, museums and experiment stations, and school exhibitions. 

Apprenticeship shops (Lehrwerkstdtten) are connected with many of 
the trade schools, and some are separately maintained. The training 
given at these shops is about the same that is usually given appren- 
tices in private establishments, except that it is intended to be more 
comprehensive and systematic. There is much conflict of opinion 
regarding the utility of these shops, some persons considering them 
very valuable and others regarding them as shops for amateurs. 
Those of the latter opinion claim that itinerant instruction is better 
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and cheaper. It is claimed that instructors at these apprenticeship 
shops are often poorly paid and are therefore apt to set pupils at 
work to produce material which can be sold at a profit but which 
offers little opportunity for thorough training. The shops are there- 
fore criticised by the pupils on account of the one-sided character of 
the instruction, and by the manufacturers on account of their unjust 
competition. Apprenticeship shops are frequently found in connection 
with State railway shops. In Baden, since 1889, the apprenticeship 
shops have not been conducted by the State, but merely receive 
State aid. One or more apprentices are placed under the care of a 
thorough master workman who furnishes them with board and lodg- 
ing. For this service he receives from the State about 232 marks 
($55.22) for each apprentice. The master workman assumes certain 
obligations to the State with regard to the care and training of his 
apprentices, and is under the supervision of the local trade guild and 
the State industrial board. In 1896 the Baden Government appro- 
priated 12,000 marks ($2,856) for this purpose. At the close of that 
year there were 128 apprentices in 104 apprenticeship shops in 28 
different localities in Baden. 

Another way in which trade schools are brought into direct contact 
with the local industries is by the establishment of practice courses 
for master workmen (Uebungskurse fiir Handwerksmeister), where 
information is given regarding the most recent progress in the industry 
concerned. Such courses have been given in Prussia, Baden, and 
Wurttemberg for cabinetmakers, electricians, main locksmiths, 
painters, saddle and harness makers, shoemakers, tailors, tinsmiths, 
upholsterers, ete. 

In addition to those relating to the weaving industry, courses ( Wan- 
derkurse) are also given by itinerant instructors in bookkeeping, gar- 
ment cutting, embroidery work, machine sewing, straw plaiting, ete. 
These courses are usually given in small towns where the cottage 
industry prevails. They have proved to be very beneficial in Prussia, 
Bavaria, and Wurttemberg. 

Museums and experiment stations are often maintained in connec- 
tion with trade schools, and serve the purpose of aiding the pupils 
in their work, besides furnishing models, patterns, ei advice, and 
making tests for industrial establishments in their vicinity. 

Much good has resulted from the exhibition of the work of trade- 
school pupils and of apprentices in different German States. These 
exhibitions permit a comparison to be made between the various sys- 
tems of instruction and the practical results as shown in the work 
accomplished, and also have a stimulating effect upon the pupils whose 
work is exhibited. 


| 
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DEVELOPMENT AND SUPERVISION OF THE APPREN- 
TICESHIP SYSTEM. 


No comprehensive idea of what is now being done in Germany for 
the development of trade training can be obtained without a knowl- 
edge of the great efforts that are being put forth for the preservation 
of the apprenticeship system in those trades for which it is adapted. 

In Germany as in no other country the people have been unwilling 
to break with the past. Nowhere else, with the possible exception of 
Austria, has the contest between the two systems of the handicraft, or 
production upon a small scale, and the factory, or production upon a 
large scale, been more bitterly fought.: This does not mean that the 
factory system has been looked upon as an unmixed evil, for it is 
plainly seen that in certain Hines of work its adoption is both inevita- 
ble and desirable; but it means rather that in certain other lines of 
work no effort should be spared to maintain the handicraftsman in his 
full power and influence. 

The attempt to do this, to preserve the handicraftsman and the 
small trades, is one of the features of the history of labor legislation 
in Germany during recent years. It has had as its result the formula- 
tion of two distinct industrial systems—the handicraft and the factory— 
and the enactment of labor codes for each. The legislation regarding 
the factory trades follows in all essential particulars that of other 
industrial countries. The legislation regarding the handicraft trades 
is utterly unlike that of England and of the United States, and is 
closely followed only by the Austrian legislation. 

The central feature of this latter system of regulation is the restora- 
tion to power and influence of the old guilds, and through them of the 
apprenticeship system, with all the features of training of boys by 
masters for whom they are working. The history of this legislation 
in relation to apprenticeship, the guilds, and the handicrafts generally, 
has been given in detail in the account of the labor laws of Germany, 
published by the Department in the Bulletin for March, 1900, therefore 
only a brief recapitulation is needed here. 

During the early years of the nineteenth century the main purpose 
of the industrial legislation of the German States was the freeing of 
industry from the many restrictions that had been imposed upon it in 
the past. In 1845 this legislation culminated in the enactment of a 
general labor code. In removing many restrictions, however, the 
effort was also made to bolster up and maintain the old guilds. The 
reason for this action was chiefly the desire to preserve the appren- 
ticeship system. It was thought that the education of apprentices 
was a matter that should not be left to the hazard of a purely private 
contract. At the same time the Government was not ready to intro- 
duce a system for the official examination and regulation of appren- 
tices. The law therefore defined anew the duties and rights of guilds 
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and assigned to them the care of the interests of their trades, the 
regulation of apprenticeship, and the establishment and maintenance 
of relief funds for their members. Membership in the guilds, how- 
ever, continued to be upon the voluntary basis. 

In 1867 the Confederation of the North German States was formed. 
The federal constitution, adopted July 26, gave to the central Gov- 
ernment the power to enact general industrial regulations. It was by 
no means an easy task to frame a law to supplant the diverse laws of 
the different States. Success, however, was finally achieved, and a 
general industrial code (Gewerbcordnung) was enacted June 21, 1869. 
After the founding of the German Empire this law was extended by 
successive acts to those States which were not embraced in the Con- 
federation of the North. The final step was taken in 1889, when its 
extension to Alsace-Lorraine was practically completed. 

In general character this law was similar to the industrial code of 
1845. Its provisions, however, were even more liberal, and an indus- 
trial system approaching in freedom that of Great Britain was estab- 
lished. As in 1845, however, almost immediately upon the enactment 
of the code, a reaction set in, and a movement for the modification of 
its provisions making the right to be an employer, a journeyman, or 
an apprentice dependent upon certain conditions was started, which, 
continuing to the present day, has radically modified the system of 
the legal-regulation of labor and industry in the country. 

The reason for this dissatisfaction with the legislation of 1869 is 
found in the rapid growth of the factory system after the war with 
France, and the corresponding decline in importance and dignity of 
the old handicraft trades and trade guilds. This change was looked 
upon by many as a real misfortune. Coming at this time it was 
attributed largely to the code of 1869, which left the formation of and 
membership in guilds entirely voluntary. 

The means for restoring the handicrafts to their old importance 
was sought in the restoration to power of the trade guilds. During 
the last thirty years there has consequently been a determined, and to 
a considerable extent successful, agitation for the enactment of laws 
giving increased powers to the guilds. The most radical demanded 
the organization of the handicraftsmen in each trade into compulsory 
guilds, with large powers for the regulation of trade matters. 

Though conducted with great energy, this agitation was not pro- 
ductive of important results until 1881. A law was enacted July 18 
of that year which introduced a number of the changes demanded. 
While failing to establish the principle of compulsory guilds, this law 
gave voluntary guilds a privileged position. It made them organi- 
zations of employers and journeymen carrying on a trade on their 
own account, with an authority of their own, and power to enact cer- 
tain regulations, especially as regards apprenticeship, which should 
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have all the force of law even in respect to journeymen not affiliated 
with the guilds. They were to create and maintain aid funds and 
arbitration tribunals (Schéedsgerichte) for the adjustment of trade dis- 
putes and organize technical schools and other institutions for the 
advancement of the interests of their trades. An important change 
was the removal of the restriction, contained in the law of 1869, that 
each guild should embrace only members of the same trade, a restric- 
tion that had prevented the formation of guilds in small places. The 
guilds were made civil bodies, and given the power to: hold land, to 
contract obligations, and sue and be sued in their corporate capacity. 
Finally, the collection of properly imposed dues was made enforcible 
by law. 

This law was far from being as radical as was demanded, and the 
agitation for the extension of the guilds continued unabated. On 
December 8, 1884, a law was passed which declared that a journeyman 
not a member of a guild could have no apprentice. April 23, 1886, 
another Jaw was enacted having for its purpose the encouragement of 
federations of guilds and outlining for them certain nields of act:vity. 
The movement was advanced another step by the law of July 6, 1887, 
which gave additional privileges to guilds, the most important of 
which was the power conferred on administrative authorities to com- 
pel employers and journeymen not affiliated with guilds of their trades 
to bear their share of the guild expenses for journeymen’s shelters, 
trade schools, and arbitration tribunals. 

Finally, this long series of laws reached its consummation in the very 
important law of July 26, 1897, in which was consolidated all the legal 
provisions regarding guilds, journeymen, and apprentices. In bring- 
ing together in one act these various provisions the Parliament at the 
same time introduced a number of important modifications in the prior 
existing laws. Most, if not all, of these changes have for their pur- 
pose the increase in power and importance of the guilds and the more 
rigid regulation of the right to work as journeymen, to have appren- 
tices, ete. While a general system of compulsory guilds is not created, 
it is provided that where a majority of the persons interested are in 
favor of it a compulsory guild, to include all members of a trade in a 
certain district, can be created by the authorities. The essential fea- 
tures of this system are fully shown in the following paragraphs. 

Persons carrying on trades on their own account can form guilds 
for the advancement of their common trade interests. The object 
of these guilds shall be: (1) The cultivation of an esprit de corps and 
professional pride among the members of a trade; (2) the maintenance 
of amicable relations between employers and their employees, and the 
securing of work for unemployed journeymen and their shelter during 
the period of their nonemployment; (3) the detailed regulation of the 
conditions of apprenticeship and the care for the technical and moral 
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education of apprentices; (4) the adjustment of disputes between guild 
members and their apprentices, as contemplated by the law of July 
29, 1890, concerning industrial arbitration. 

In carrying out this purpose the following line of action was specif- 
ically recommended by the law to the guilds: (1) The establishment of 
institutions for the development of the industrial and moral character 
of masters, journeymen, and apprentices, and notably the mainte- 
nance of technical schools and the promuigation of orders for their 
administration; (2) the determining of the conditions under which per- 
sons may become masters or journeymen and the granting of certifi- 
cates to that effect; (3) the creating of a fund to aid guild members 
and their families, journeymen, apprentices, and helpers in cases of 
sickness, invalidity, death, or other trouble; (4) the organization of 
arbitration tribunals to take the place of the ordinary arbitration 
authorities for the adjustment of disputes between members and their 
employees; (5) the formation of a general business organization for the 
purpose of advancing the trades for which the guilds were created. 

Membership in guilds is limited to the following classes of persons: 
Those who exercise in the district on their own account the trade for 
which the guild was ereated; those who hold the position of foreman 
or a similar office in a large establishment; those who fulfill the condi- 
tions of the above two classes, but have ceased to work without taking 
up any other trade, and handicraftsmen (//andwerker) working for - 
wages in agricultural and industrial pursuits. Other persons, how~ 
ever, may be admitted as honorary members. 

The admission of members can be made subject only to such exami- 
nations as are prescribed by the constitution, and this examination 
can relate only to the test of the ability of the applicants to carry 
on their trades. Membership can not be refused to anyone fulfilling - 
the legal and statutory requirements, nor can anyone be admitted 
without fulfilling these conditions. 

As has already been pointed out, the German Parliament, while 
desiring to foster the growth of wa guilds, was unwilling to take 
the radical step of making the formation of such institutions eom- 
pulsory upon employers and journeymen. Instead, it adopted the 
compromise measure by which compulsory guilds ahaa be created 
only under certain circumstances and when the persons interested 
seemed to favor their establishment. 

The law thus provides that when the majority of the interested par- 
ties in a certain district consent to the introduction of the principle of 
compulsory guilds, the superior administrative authorities ean estab- 
lish such an institution. When this is done membership is compulsory 
upon all persons who on theix own account carry on the trade to which 
the guild relates, whether they were in favor of a compulsory guild or 
not. Exception is made in favor of those persons who are at the head 
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of large industrial establishments (factories) and those who do not 
employ journeymen or apprentices. These persons, however, can 
become members if they desire to do so. The constitution of each 
guild determines, subject to the approval of the higher administrative 
authorities, the extent to which handicraftsmen, who are employed in 
agricultural and industrial pursuits for wages and as a regular thing 
employ journeymen or apprentices, and persons conducting a house- 
hold industry, shall be members of the guild. 

The following paragraphs, reproducing the more important pro- 
visions of the law regarding apprenticeships, show the great solicitude 
on the part of the State for the preservation of this system of trade 
instruction and the care taken that apprentices shall be thoroughly 
instructed in their trades: 


In the handicraft trades only those persons have the right to direct 
apprentices who are 24 years of age and have completed the term of 
apprenticeship prescribed by the chamber of trades in the trade in 
which it is desired to instruct apprentices, or have exercised that trade 
without interruption for five years, either on their own account or as 
foremen, or in a similar capacity. The superior administrative author- 
ities can, however, accord this right to persons not fulfilling these con- 
ditions. Before doing so they must take the advice of the guild to 
which the applicant belongs. 

Apprenticeship can be served in a large industrial establishment or 
be replaced by work in an apprenticeship shop or other establishment 
for industrial education. 

If an employer is a member of a guild, he is required to submit to 
it copies of all apprenticeship contracts made by him within 15 days 
after their conclusion. The guilds may require the contracts to be 
made before them. 

Tn the absence of regulations promulgated by the Bundesrath or cen- 
tral State authorities, the chamber of trades and guilds can make 
provisions limiting the number of apprentices that may be allowed. 

In general the term of apprenticeship is three years, though it may 
be extended by the addition of not more than one more year. The 
chamber of trades, with the approval of the superior administrative 
authorities, and after having consulted with the guilds and associations 
represented, may fix the duration of apprenticeship in each trade. _ 

Upon completing his term of service, the apprentice must be admit- 
ted to the examination for a journeyman’s certificate. This examination 
is taken before commissions, of which there is one for each compulsory 
euild. Other guilds can have an examining commission only when 
permission has been obtained from the chamber of trades. When 
provision has not been made for the examination of candidates for 
each trade, either by guild commissions, apprenticeship shops, trade 
schools, or State boards of examiners, the necessary commissions will 
be created by the chamber of trades. 

The examining boards must consist of a president, appointed by the 
chamber of trades, and at least two members, half of whom are elected 
by the guilds and half by the journeymen’s commission. The exam- 
ination must show that the apprentice is able to perform the duties of 
his trade with sufficient skill; that he knows the character and value 
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of the materials he must make use of, and that he knows how to take 
care of them. The knowledge of bookkeeping and accounts may also 
be required. The result of the examination is entered upon the 
apprentice’s certificate. 

The title of master can be borne only by journeymen who, in their 
trade, have acquired the right to have apprentices, and who have passed 
the master’s examination. In general this examination can be taken 
only by those who have exercised their trade as journeymen for at least 
three years. The examination is given by a commission composed of a 
president and four other members chosen by the superior adminis- 
trative authorities, and must show that the candidate is able to value 
and execute the ordinary work of his trade, and that he possesses other 
qualifications, especially ability to keep books and accurate accounts, 
fitting him to carry on the trade on his own account. 

The duties imposed upon the employer are to instruct the appren- 
tice in all matters relating to his trade; to require him to attend an 
industrial or trade continuation school; to see that he applies himself 
zealously and conducts himself properly; to guard him against bad 
habits, and to protect him from bad treatment on the part of members 
of his household or companions. The employer must personally direct 
the work of the apprentice, or place him under the direction of a com- 
petent person charged with his special instruction. He can not require 
of him work beyond his strength or that which may be injurious to his 
health, and must not deprive him of the time necessary for his school 
instruction or for divine worship. Apprentices not living at the 
noures of their employers must not be required to perform household 

uties. 
_ If the number of apprentices of any employer is out of proportion 
to the amount of the latter’s business and the instruction of the 
apprentices is thereby jeopardized, the lower administrative author- 
ities may compel the dismissal of some of the apprentices and forbid 
ane taking on of new ones, so as to bring their number within a certain 
imit. 

The Bundesrath can determine for special categories of industries 
the maximum number of apprentices that may be employed. Until 
fixed in this way the central Government can take similar action, and 
when this Government fails to act the chamber of trades can limit the 
number of apprentices. 


This law has been in operation for so short a time that it is impos- 
sible to determine definitely what its ultimate workings will be. 
Opinions on the subject are contradictory. It would seem, however, 
that beneficial results are in many cases being accomplished. Thus, 
in 1898, Mr. Buyse, in his official report to the Belgian Government, 
on technical schools in the building and wood industries of Germany, 
writes as follows: 

Nothing is more instructive than to see with what enthusiasm the 
masters have responded to the wishes of the legislators as expressed in 
section 97 of the industrial code, ‘‘The guilds have specially the right 
to organize and direct trade schools.” Education is the true function 
of the guild. These small employers, supported by their workmen, 
do not recoil before the sacrifices necessary. Regardless of the fact 
that they are forming competitors in the market, they are seeking to 
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entranchise the workman by the cultivation of his intelligence and to 
improve his condition by improving his work. Their activity embraces 
labor in all its forms, and not alone in the trade school: it also extends 
to the vigilant supervision of apprenticeship in the shop, and of the 
conduct and housing of the apprentice, all of which is controlled by 
the tests required of persons before they are granted the right of 
working as journeymen or masters. 

Jt can be said that the enthusiasm in favor of trade education comes 
from the employers. Nine-tenths of the trade schools (Huchschulen) 
and the courses of lectures on trades are the work of the guild schools, 
the origin of many of which was in the middle ages. Organized at 
first on a very modest basis at the exclusive expense of the guilds 
with courses of only a few hours a week, directed by persons actually 
in the trades, and haying reference strictly to trade needs, they have 
elicited the attention of the public authorities. Many of the guilds 
have obtained for their schools subsidies fixed on the basis of a con- 
tract determining the reciprocal obligations of the communes and 
guilds. Their schools have thus become permanent and durable insti- 
tutions. Under the impulse of new needs they have rapidly developed, 
increasing in number and in the scope of their work. * * * The 
character of the instruction has been transformed and the standard 
raised, thanks to the subsidies of the cities, but its fundamental prin- 
ciples, which it owed to its origin, have not been changed. 


The guilds render great service to the State, of which indeed they 
are really agents. The State confers upon them a part of the public 
power and accords to them the right of monopoly in respect to 
appenticeship and trade standing. It is even proposed to make the 
guilds obligatory in order to give to them greater stability and 
strength. The State thus transfers from itself to the guilds the care 
of the organization of labor in the small trades. It confers upon 
them the power to establish such institutions as may be necessary for 

_the trade training, both for the employers and employees. It con- 
fides to them the supervision of the execution of labor and apprentice- 
ship contracts and the regulation of disputes between employers and 
their employees. It gives to them the right to create funds for insur- 
ance against sickness and unemployment, and charges them specially 
with the training of future employees. 

% * % * * * * 


Thanks to the guilds the apprentice is no longer an unfortunate 
being, exposed to the hazards of life and left to his own weakness. 
He is surrounded with attention and his education is obtained under 
the most favorable conditions. From his entrance into the trade the 
guild looks after him. It supervises the punctual execution of the 
apprenticeship contract, controls the nature of the work in which his 
employer instructs him, takes account at least once a year of the 

rogress realized and as a test of his studies makes him give a proof 
of his ability, and gives to him his certificate of apprenticeship. This 
certificate is a reliable document of influence throughout the Empire. 
The young journeymen find a cordial reception among the federated 
guilds in all German cities. The master who employs him can judge 
of his ability and assign him work in accordance, because the declara- 
tions of the guilds are sincere and generally furnish a perfect guaranty 
that he has the necessary theoretical and practical knowledge. 
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Practically all of the guilds contain a clause in their constitution 
which provides that ‘‘the members of the guild obligate themselves to 
require of their apprentices attendance upon a trade school recognized 
by the guild, and to encourage them to arrive promptly at the school 
and to apply themselves with sustained zeal.” 

The guilds also, in all cases, provide for the institution of an 
apprenticeship commission, the duty of which is to see that the con- 
ditions of apprenticeship are faithfully observed. At least as often as 
once a year they visit the shops and satisfy themselves that due care 
has been taken by the employers to instruct the apprentices under 
their charge. Especially do they seek to satisfy themselves that the 
provision of the industrial code which requires that masters shall 
instruct the apprentices in all the different branches of the trade is 
being complied with. 

The local authorities, who are also interested in the education of the 
young workers, usually place at the disposal of the guild contem- 
plating the maintenance of a school a suitable building which they 
afterwards heat and care for. Often they also assist by the grant of 

a subsidy. In small towns the same school includes courses on dif- 
ferent trades, but in all the larger cities there are distinct aghast for 
the different trades. 

The organization of the teaching force and of the programme of 
instruction is such as would be expected of an institution supported 
by persons actually engaged in the work taught. For the most part 
the instruction is given by members of the guild who are willing to 
sacrifice a certain portion of time from their work for this purpose. 
The instructors of drawing, however, must have a more careful tech- 
nical training. 

As regards the instruction given, everything is subordinated to 
making it as practical as possible. The courses are in no sense insti- 
tutions preparing for secondary technical schools. Their purpose is 
solely that of making the students more efficient workmen in the 
trades in which they are at the time apprenticed. They are thus 
trade schools in the fullest sense of the word. The fact that the 
instructors are for the most part members of the guild, actually fol- 
lowing the trade, insures that the instruction will always keep in view 
actual trade needs. 

The principal resources of the schools are the dues required of all 
members of the trade of the district, including even those who are not 
members of the guild, for, as we have e seen, the guilds have been given 
the power to require all the persons in the trade to contribute to 
the support of institutions having for their purpose the advancement 
of the general trade interests. In addition to these contributions it is 
usual for the local authorities to furnish quarters for the school and 
to defray the expenses of heating and maintenance. Not infrequently 
subsidies are also obtained from these authorities and from the 
Government. 
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INDIVIDUAL SCHOOLS. 


In the pages which follow a detailed account is given of important 
or typical industrial schools of each of the foregoing classes which 
come within the scope of this report. The schools are described in 
the order of the classification already given. The first two classes of 
industrial institutions mentioned in the classification—namely, the 
technical colleges and the secondary or intermediate technical schools— 
do not come within the scope of the present report, and hence none of 
these institutions is described in detail. The industrial drawing 
courses have been sufficiently described as a class and need not be 
considered individually. The first class of institutions considered for 
individual description, therefore, is that of schools and museums of 
Industrial art. 


SCHOOLS AND MUSEUMS OF INDUSTRIAL ART. 


Among the institutions coming under this class in Germany the 
following, which have been selected for description, are sufficiently 
important or typical to give a fair idea of the character of industrial 
art education in that country: 


SCHOOL OF INDUSTRIAL ART, BERLIN, PRUSSIA. 


Berlin is in possession of a magnificently housed and well-equipped 
school of industrial art (Unterrichtsanstalt des Kgl. Kunstgewerbe- 
Museums). Its purpose is to develop the artistic sentiment in all 
branches of industry in which it can find a place. The instruction is 
directly industrial. 

The courses last during the day from 8a. m. to 4p. m. and the same 
courses are repeated in the evenings from 5 to 10 o’clock. Applicants 
for admission to the schoo] must have followed the course of the pre- 
paratory art classes specially organized for the industrial art school, 
or possess an equivalent education. These requisites, in other words, 
are: A knowledge of ornamental designing, of designing in plaster, 
and of proportion, and a knowledge of architectual designing, of mod- 
eling, or of painting, according to the course to be pursued. The 
student must also show that he has practiced the trade for which be 
wishes an art training at the school. 

As in many cases it would be difficult for the student desirous of 
attending the industrial art school to attend the preparatory courses, 
evening classes have been organized in the latter department for gen- 
eral art training, such as drawing, ornamentation, architecture, model- 
ing, history of styles, ete. These classes are preparatory to the day 
courses and in a measure complementary to them. Im addition, 
students who are deficient in any respect are allowed to make up their 
deficiency in these classes. Apart from this there is no connection 
between the day and evening courses. 


908 REPORT OF THE COMMISSIONER OF LABOR. 


Every effort is made to keep the student in constant touch with the 
industry to which he intends to apply himself. During the long vaca- 
tion of three months he is encouraged to return to the shop and apply 
practically that which he has acquired at the school. 

From the first day the instruction is specialized according to the trade 
the student expects to follow. There are special classes for each 
trade. Thus there are distinct courses in architectural designing for 
the wood and metal industries; modeling; engraving or chasing on 
different metals; decorative painting; pattern designing; enamel paint- 
ing; designing and painting figures and plants; steel engraving and 
etching; artistic embroidery. 

Most of these courses include not only class instruction, but also 
actual work in the shops connected with the school. There are shops 
for cabinetmaking and wood carving; for painting on enamel, china, 
and glass, with kilns for burning the articles decorated; for artistic 
ironwork, with the necessary forges; for chasing and engraving, 
where artistic articles in copper, silver, and other metals are produced; 
for artistic modeling, the models for which are made in the school, 
though outside foundries must be used to cast this kind of work. 

All of these shops produce articles of real artistic value, which are 
sold for the benefit of the school. It is said that little difficulty is 
experienced in finding purchasers for the articles. The Government 
has purchased quite a number of the articles for use in the various ~ 
Government departments. 

The school is in possession of a valuable collection of models. Being 
a part of and housed in the well-known Museum of Industrial Art, it 
has at its disposal the library and excellent collections of that institution. 

In 1900-01 there were 207 students in the day school and 320 in the 
evening school, making a total of 527 students. Among the students 
all of the important artistic trades were represented, namely, archi- 
tects, builders, wood carvers, sculptors, modelers, chasers, engravers, 
jewelers, artistic iron workers, painters, painters on glass and porcelain, 
lithographers, industrial designers, etc. 

The total expenses of the school for that year amounted to 166,000 
marks ($39,508). 

Professor Pyfferoen, the Belgian expert, regards this school as the 
most important of its kind in Germany. 


SCHOOL OF BUILDING AND INDUSTRIAL ART, KAISERSLAUTERN, 
BAVARIA. 


The object of this school is the education of young persons who 
desire to enter the building traaes and the art industries, such as wood- 
working, art metal working, engraving, painting, etc. The courses 
in the school of industrial art last three years, and are divided into 
six departments, namely: Building and art woodworking; building 
and art ironworking; stone carving, modeling, stucco working; wood 
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and ivory carving; chasing, engraving, goldsmithing, silversmithing; 
decorative painting, puitert designing, lithographing, decorating. 

Boys must as a rule be 15 years of age before tkey: are admitted to 
the school, and must possess a good common school edueation. 

The school is under the control of the Bavarian minister of the 
interior; it is directed by a rector, assisted by 19 teachers and 6 mas- 
ter workmen, part of whom also teach in the building-trades school. 

The general scope of the instruction can be seen from the annexed 
table showing the hours per week devoted to each subject. The num- 
ber of hours given to practical work in the school workshops is 
evidence of the importance attached to,this part of the instruction. 
The instructors are all men who have had experience in practical busi- 

ness work, and who continue to execute orders in their various fields 
in sdeition to their teaching. 

The number of pupils in attendance during 1900-01 was 115. The 
tuition fee is 20 marks ($4.76) per year; for nonresidents of the 
palatinate, 40 marks ($9.52). An extra fee of 10 marks ($2.38) per 
semester for workshop expenses is charged. 

A Sunday school giving drawing courses in industrial art work is 
annexed to the school; it is arranged for those artisans who have 
advanced beyond the grade of work done in the continuation schools 
and who wish further instruction. A fee of 4 marks (95 cents) per year 
is charged for residents of Kaiserslautern; nonresidents are charged 6 
marks ($1.43). In 1900-01 there were 73 students in attendance. 

In common with many other schools, means were provided from the 
school funds to enable the instructors to visit the Paris Exposition of 
1900. During the summer of 1900 the school also gave a special 
course in drawing for teachers of that branch in the industrial con- 
tinuation schools. 

Following is the hour schedule adopted in the school of industrial 
art, the total number of hours in each course amounting to 44: 


DISTRIBUTION OF HOURS OF INSTRUCTION IN THE SCHOOL OF INDUSTRIAL ART, 


KAISERSLAUTERN. 
: Woodworking. | Tronworking. Stone carving. 
Birdies. First |Second| Third | First |Second| Third | First |Secona| Third 


year. | year. | year. | year. | year. | year. | year. | year. | year. 


German language .......--- 4 AP tease 4 Aires eissaiars 4 
Bookkeeping . . ed MAR io 

Arithmetic ...- 
Geometry ..-..-- 
Estimating costs. as 
Free-hand drawing ...-.---- 
Drawing from casts and 


TA ADUIRC oiete eiciste tele alacwia ei =icl| xietmie w1al= = 4 Aen eyalats: vere 4 eee - 4 4 
Ornamental forms........-- Dee seer tl trays hares Dalheea orale siete NN tea ae en eae EE 
Geometrical drawing. ..---- BMS eis ia lsttreie sisicic AP Shiewe saa ltenertee te Ae Sotclae alias 
Projection and shading ....]---.---- Avil See ainteerelliaaieve n= sie AS GA-DoSl SSS SeO6e |p en ete EROS 
Perspective. ae A SE Sea la aaa Gore a errata etsrate tere eisisicle aie ell =e aic.<, 2 =o||s cleie'niwin=|(n\m 0's 918 0 
Architectural and orna- 

mental drawing...-.----- t\beeaoaae 12 Te ease rf 12 HABE sees ee ae a 

PGK R ONES, wane ane AUConcD ene] - Hane gne btcocesalecoc seo ll \tc tl Bareerne Merce ae 
Ect york Oe ha tetectsdcie 2D 18 18 18 18 20 14 14 18 
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DISTRIBUTION OF HOURS OF INSTRUCTION IN THE SCHOOL OF INDUSTRIAL ART, 
KAISERSLAUTERN—Concluded. 


Wood carving. Chasing and engraving. Painting. 
prada. First |Second| Third | First |Second| Third | First |Seeond| Third 
year. | year. | year. | year. | year. | year. | year. | year. | year. 
| | 

German language ......---- 4 A Nes etsentiera 4 | Ae We ote areaaes 4 | 4 wees 

BOORBCCDIMG! ces cnc rere elm e m2 -- fae ee ene (i [bs scoeneclpsecosr: | OS capes t Bopaseo | 4 

INEUD IS NING Pee SRO QE ECA BCE 4a ae allem atase Se eas Hosa stataisoana Aan ee ee ees 

(CeO) CUB onc Anmocbogsane=-olloAnonecs ELM erate eters atetatseyae (a ene oe or BPE CN ERE 

GBS Iga UD SCORES aie osm aise aiagel| ms csins ie perme mre mete teint mses Re oh tee | ae alae i ala ee eee mee: 

Free-hand drawing .....-.- (630 Ae ieanaet ib aeeericis fo JY | ec l (eaeaecte Sut See aah 
Drawing from casts and | 

1332.1) hea SAC ee IOC Peet (ee eae 4 LaBare 4} Bale ee | 4 | t 

Ornamental forms..-....---- PO pia ek ll Pea | DEN oe te Ree Sey Dl asset ees 

Geometrical drawing.....-.. CS SReCBE) ceede ee Els Gee Gaal se adae Cn ee te tee sees 

Projection and shading ....|.......- ge leebe ree Pet a eco 'ggeSséec | Ae emer 

Tee AO Su Nols Mee eer ae ae ACE Coes acoMaces Ss neereso ees eee fae deeee | EY a eS ee | 2 
Arehiteetural and orna- } 

mental drawing’......--..).--.---- 6 deren 6 | Seo asatete 12 12 

Miocialime: c.g catnees, ei 8 10 10 8 | 10 | KOI ene een beer area ene Eee» 

14 | 18 | 22 18 22 

} 4 


Praetical work .........---- 14 14 18 14 


a Optional. 


ROYAL SCHOOL OF INDUSTRIAL ART, MUNICH, BAVARIA. 


This institution, known as A. Aunstgewerbe-Schule, was founded by 
the Government of Bavaria in 1868, and is under the immediate super- 
vision of the department of the interior for church and school affairs. 
Its purpose is to offer opportunity for an artistic education, with 
special reference to the various branches of industrial art. Incident- 
ally, it also offers opportunity for the education of drawing teachers,_ 
and a preparation for higher art studies and for schools of painting. 
It comprises two separate divisions, the school for males and the school 
for females, the latter organized in 1872. Each division has its sepa- 
rate course of studies and occupies separate class rooms. The school 
year begins October 1 and continues until July 14, with the usual 
holiday vacations. It is divided into two terms, separated by an inter- 
mission of two weeks during the Easter holidays. The hours of 
instruction are from 8 to 11.30 a.m. and from 2 to 5 p.m. The school 
remains closed on Sundays, holidays, and Saturday afternoons. 

Students pay an entrance fee of 10 marks ($2.38). Tuition for resi- 
dents of Germany is 20 marks ($4.76) for the winter term and 10 
marks ($2.38) for the summer term; for residents of foreign countries, 
40 marks ($9.52) for the winter term and 20 marks ($4.76) for the 
summer term. In addition to the foregoing fees there is a hospital fee 
of 2 marks (48 cents) for the winter term and 1 mark (24 cents) for the 
summer term. Students in needy circumstances who are residents of 
Germany may have their tuition fees remitted in certain cases. During 
the school year 1900-01 scholarships from the Maximilian fund were 
granted to 18 students to the amount of 360 marks ($85.68) each, or 
a total of 6,480 marks ($1,542). Other scholarships, amounting to a 
total of 1,310 marks ($312) from various other funds, and several 
scholarships for which the figures were not ascertained were also 
granted during the same period. 
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An applicant for admission to either school must have attained the 
age of 15 years; must produce satisfactory certificates from former 
schools, and pass an examination in elementary free-hand drawing. 
Male applicants may substitute modeling for free-hand drawing. 

During the school year 1900-01 the faculty of the school consisted of 
1 director and 19 instructors. 

The following is a programme of the courses of study in the school 
for males, with the number of hours per week devoted to each: 


COURSE FOR DESIGNERS, DECORATIVE PAINTERS, LITHOGRAPHERS, 
PAINTERS ON GLASS AND CHINA, ETC. 


First year: Linear drawing and aquarelle, 7; ornament drawing, 21; ornament 
painting, 9; history ofart, 1; style, 1; geometry and projections, 3. 

Second year: Architectural drawing, 7; ornament painting and flower drawing and 
painting, 10; figure drawing, 10; history of art, 1; style, 1; perspective and shadows, 
2; anatomy, 1; and either ornamental designing, figure decoration, decorative paint- 
ing, or glass and china painting, 10. 

Third year: Architectural drawing, 7; figure drawing, 10; anatomy, 1; and either 
ornamental designing, figure decoration, decorative painting, or glass and china 
painting, 24. 


COURSE FOR ARCHITECTURAL DRAFTSMEN, MODEL MAKERS, SCULPTORS, 
JEWELERS, CHASERS, ETC. 


First year: Linear drawing and aquarelle, 7; ornament drawing, 9; modeling of 
ornaments and of the human figure, 21; history of art, 1; style, 1; geometry and 
projections, 3. 

Second year: Architectural drawing, 7; drawing and modeling of the human fig- 
ure and modeling of ornaments, 20; history of art, 1; style, 1; perspective and shad- 
ows, 2; anatomy, 1; and either xylography, architecture, sculpture, or chasing, 10. 

Third year: Architectural drawing, 7; drawing and modeling of the human figure 
and modeling of ornaments, 10; anatomy, 1; and either xylography, architecture, 
sculpture, or chasing, 24. 

Following is a synopsis of the foregoing subjects: 

Linear drawing and aquarelle: This subject, in connection with the lectures on 
geometry, projections, and perspective, forms the basis of constructive drawing as far 
as it is applicable to the purposes of this institution. It embraces exercises in draw- 
ing from copies of simple geometrical figures, as scroll work, network, checker work, 
framework, ete. The drawings are rendered in pencil, in ink, and in colors, and 
represent mainly the decorative features of ceramics and of the textile industry. 

Architectural drawing: Studies in architectural forms as far as they are applicable 
to the objects of industrial art. 

Ornamental drawing: Exercises in outline drawing from gypsum models of orna- 
mental forms on various scales and with regard to effects of light and shadows. 

Ornament painting: Exercises in polychromatic ornaments of the different art 
periods. Studies from patterns in ceramics and the textile industry, especially of 
Grecian vases, mosaics of oriental and renaissance styles, checkerwork, sgraflito, ete. ; 
transferring relief forms in polychromatie patterns; finishing in aquarelle. 

Flower drawing and painting: Drawing and painting leaves, flowers, vines, etc., 
from copies, casts, and living plants, with reference to their use in ceramics, decorat- 
ing, textiles, tapestry, etc. 
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Figure drawing: Drawing of simple parts of the human body, followed by drawing 
of the whole figure, from copies and gypsum models. Also exercises in drawing 
animals and drapery. 

Modeling of ornaments and of the human figure: Exercises in producing plastic 
ornamental forms of simple and more complex types in various positions; modeling 
of simple parts of the human body followed by modeling of the whole figure from 
gypsum models; modeling of animals and drapery. 

History of art: Lectures on the development of art in connection with the history of 
civilization from antiquity to modern times, prominently the most important periods 
and nations and the most distinguished artists and works of art. 

Style: Lectures on style; consideration of the most important ornamental forms 
and their application; explanation of attributes, emblems, allegories, and symbols; 
heraldry; science of colors; characteristics and theory of style of the formative arts 
and the various industrial art technics; comparison of historic styles. 

Geometry and projections, perspective and shadows. 

Anatomy: Lectures and illustrations with reference to the special work of the 
student. 

Architecture: Studies in those branches of industrial art which pertain mostly to 
the exterior and interior ornamentation of buildings. They include the decorative 
works of the builder and cabinetmaker, ceramic decorations, the decorative work of 
the goldsmith, locksmith, turner, etc. 

Ornamental designing: Studies in designing of surface ornamentation; all kinds of 
textiles, marbled paper, drapery, leather, etc.; embroidery work, lace work; typo- 
graphical’ decorations, etching and engraving, checkerwork, mosaic work, ete. 
Instruction is based upon studies of the older styles with the application of the same 
to more modern work. 

Figure decoration: The studies in this subject are based upon the studies in surface 
ornamentation by the use of the human figure. They embrace decorative painting 
of walls, ceilings, windows, etc., typographical decorations, vignettes, ete., in so far 
as the use of organic forms for ornamental purposes is admissible. 

Decorative painting: A special course in decorative wall painting. Exercises in 
painting from plastic copies in single colors followed by polychromatic representa- 
tions; exercises in painting walls and ceilings with reference to copies from Italian 
and German decorative painting; free decorative representations of flowers, figures, 
animals, etc., for friezes, panels, medallions, ete. 

Glass and china painting: Exercises in connection with studies in decoration of 
windows and of ceramic objects. These exercises begin with painting simple orna- 
mental surfaces, followed by architectural and figural representations in gray and 
polychromatic painting with accentuation of the mosaic principles of the old masters. 
Painting of porcelain and china ware, vases, ete. 

Sculpture: Studies in designing plastic decorations of ornamental and figural char- 
acter for ornamentations on buildings and furniture, on ceramic objects, and for the 
metal industry, as capitals, pilaster fillings, friezes, brackets, caryatids, cappings, 
rosettes, vases, pedestals, stoves, centerpieces, goblets, cassettes, etc. Instruction is 
based upon correct samples with constant reference to the materials which enter into 
the construction of the objects. The models are made either of clay, gypsum, wax, 
or wood. P 

Chasing: Studies and practical instruction in all kinds of metal work pertaining to 
chasing and engraving. The instruction embraces essentially exercises in metal 
stamping, chasing, engraving, etching, and enameling in connection with instruction 
in drawing and modeling of metallic objects. 

Xylography: Exercises in wood carving and graphic representation by means of 
wood cuts in connection with ornamental and figure drawing. 
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In addition to the foregoing courses there is also a special courses 
arranged for drawing teachers. The course embraces instruction in- 
the following subjects: Linear and projective drawing, architectural’ 
drawing, ornamental and figure drawing, modeling, history of art, and: 
methods of teaching drawing. The instruction in this course has con- 
stant reference to the various branches of industrial art in order that: 
the student in his future profession as drawing teacher may remain im 
constant touch with the practical side of industrial pursuits. 

Instruction in the school for females, partly by lectures and partly- 
by practical exercises, embraces the follower subjects: Technical 
drawing (linear drawing and aquarelle; geometry and projections, per- 
spective and shadows), ornament drawing, ornament painting, drawing- 
and painting of flowers, figure drawing, including animals ané& 
drapery, style, ornamental forms, history of art, and the special 
courses of industrial drawing, decorative drawing and painting, china 
painting, lithography, xylography, and a course for drawing teachers.. 

The number of students in attendance during the school year 1900— 
01 was as follows: Males, 191; females, 139; total, 330. The following 
table shows the residence of students by countries: 


NUMBER AND SEX OF STUDENTS IN THE ROYAL SCHOOL OF INDUSTRIAL ART, MUNICH,. 
BY COUNTRIES, 1900-01. 


Countries. Males. |Females.| Total. 
SSR EER Fete eae Meas a la ee a am Wie ie SP a ee isla el chse oa/elen 120 102 222: 
MICMECe TAINO Te ER EER ee ite Ae ia cir ae = Sree ces mists ete cls oe ec cisinle S's sele'ees 45 30 73. 
ROG Md mere ae Bee eet OM cree aime sie’ eescamcrr cae rcndesescvicense 26 7 83. 
TOOL see uae 9 Se Mee a a | 191 139 330» 


SCHOOL OF INDUSTRIAL ART, DRESDEN, SAXONY. 


The School of Industrial Art at Dresden does not rank so high inthe 
grade of instruction offered as does the school at Berlin, nor is it as 
well provided for in respect to buildings. A department for industrial 
art work had existed in connection with the Polytechnikum since 1828 
but was made an independent school in 1875, with a director and 19 
instructors. The number of pupils in attendance steadily increased 
until in 1899 it was 278, while the preparatory department had 99 
students. Lack of room forces the school authorities to turn away 
many applicants each year. 

Applicants for admission must have taken the courses at the pre- 
paratory school or possess a similar education or have been employed 
for three years in the trade for which they seek instruction. They 
must be at least 16 years of age. 

The following departments exist in the day school: Building trades 
(decorators, paper hangers, cabinetmakers, etc.); designing of patterns; 
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decorative painting; porcelain painting, color printing, lithographing; 
modeling of figures and objects; chasing; general and theater deco- 
rating; designing of industrial objects. 

Each of these has courses of instruction of its own, with separate 
classes. The pupils are first given instruction as to the value of 
artistic articles used in the trade, description of the materials, methods 
of construction, and style. ‘The objects are analyzed from a tech- 
nical and artistic point of view, and the pupils are taught to design 
the artistic details, and, finally, to make complete articles designed by 
themselves. 

The evening school requires that pupils shall be 14 years of age on 
admittance and possess some skill in drawing. The instruction is 
specialized as much as possible, and in order to encourage those work- 
ing at trades to study at the school new students are allowed to enter 
each month. The courses require from 4to 12 hours per week, and take 
up work connected with the building trades, modeling, designing, 
industrial art painting, painting of figures, and preparatory work in 
designing. 

The number of students that had taken courses in the day school up 
to December, 1899, was 1,647. These graduates have gone into the 
following trades: 


Decorative painting, china painting, lithographing, color printing ......-.--- 7o4 
Patter lesignine: (cli. 32.2 oo ese os See eee ne eee 314 
Wood. carving end metal Chasing 2.2.2.4 ads ss setae soe snes nee ae ee ees 299 
Artistic work connected with building trades (ironworkers, woodworkers)... 226 
Weachers Ohara wing <2 P. - Soaece- ov comes ca ceee pee ee eee eee eee 54 

DNGUN oe Sosa cece sae oe Sen we nea die. cin ou See En oe ee Oe ee eee 1, 647 


In the evening school the trades of the students in attendance, 
together with the numbers in each trade, were as follows: 


Decorative painters, china painters, lithographers, pattern designers ......--- 654 
Cabinetmakers, locksmiths, braziers, tinsmiths, goldsmiths, paper hangers, 

DSU ie Te nO gM OMS bse es, le eh aa dind a, Sa, Vom aii nee ae Mta se Munters accede ee oie 416 
Modeloudrarood,. ston ecand! AvOry Carvers... s<<.cisan.c sew bum Gun cee 2. 
’ , Dice heed eree ag males, Acie: eben ata ete Ran aie alee ae) la ele aa electra Bat 

Ona Vvensra CMASOLSes t5.1-, 58.0 r ayes) cwiscineiaes aiclon sie eee rat ial ree eae 126 

PINS GE HAI COUES UEC Ste ee steerer eet cotta Scares ete PR 254 

WV TOG AGO — h . Pee rtW ekeeie San sa outs oh sewn ad aenwmes We meee 60 

1 
NO te ete aa roe ee tee Seine wis Ait san, . co Seer eC Cee Cee 1, 794 


The fees per half year for the day school are 30 marks ($7.14) for 
Germans and 45 marks ($10.71) for foreigners. For the evening 
courses the fees are from 1 to 2 marks (24 to 48 cents) per month, 
according to the number of hours of attendance. 

The total expense incurred on behalf of the school for the year 
1898-99 was 193,600 marks ($46,077). The receipts from tuition fees 
were 10,546 marks ($2,510). 


TRADE AND TECHNICAL EDUCATION—GERMANY. 915 » 


SCHOOL OF TEXTILE ART, PLAUEN, SAXONY. 


This is a State institution devoted to giving instruction in industrial 
art as applied to the textile trades. It is a good example of an 
educational institution specialized to advance the industries of the 
district in which it is located. The school was founded by the city of 
Plauen in 1877 as a drawing school, and in 1890 was taken over by the 
State and enlarged to its present dimensions. It is now housed ina 
good-sized building and possesses a valuable collection of textiles. To 
_ place the facilities of the school at the disposal of as many persons as 
possible branches were opened in 1896 at Auerbach and Falkenstein 
and in 1899 at Eibenstock. In these branches instruction in drawing 
and pattern designing is given to young persons engaged in the 
industry. 

The school at Plauen comprises three departments, one giving 
courses to prepare for positions as designers, another to prepare 
young men as manufacturers and factory superintendents, and one for 
women. 

The department for designers is the most important. The posses- 
sion of good designers is to-day the point which largely decides the 
fate of textile establishments, and only a thorough system of special 
instruction can fill this need. The school at Plauen aims to give its 
students a good knowledge of the different types of ornamentation and 
their historical development, and special care is taken to demonstrate 
the infinite variety of decoration which the study of plants has 
afforded. The school also offers sufficient instruction in regard to the 
technical details of the industry to enable the designer to appreciate 
the limitations which the processes of production place on artistic 
merit. This instruction is given in the weaving and embroidery 
rooms of the school, where the students have practical work on the 
machines. 

The institution has succeeded in training up a body of designers 
for the district who have maintained a high standard of excellence in 
hand and machine embroidery, tapestries, laces, rugs, and curtains. 
Because their training is not confined to a narrow specialty these men 
are able to turn their abilities in many directions, and -find no incon- 
venience in the rapid changes of fashions which characterize the textile 
industries. 

The department for manufacturers and factory directors is a weaving 
school on a small scale, and in general follows the plans used in the 
other textile schools of the State. 

The women’s textile trade department was added to the institution 
in 1891. Its object is to train women desiring to fill positions as 
superintendents of garment-making establishments, and it offers gen- 
eral courses of instruction in embroidering and in the making of 
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lingerie, etc.; these two industries being a specialty of the district of 
Plauen. 

The candidates for admission to the school are required to have a 
higher primary education; and, in addition, those desiring to enter 
the department for designers must submit evidence of possessing some 
natural ability in such work. Asa matter of fact it is interesting to 
note that the school often discourages pupils from taking the course 
in design if they show themselves without talent in that direction. 
The full course for designers lasts 44 years; for manufacturers and 
others, 3 years; for the women’s section, 14 years. The tuition fee 
for the designers’ course is, for Germans, 60 marks ($14.28) per year; 
for foreigners, 200 marks ($47.60) per year. For the manufacturers’ 
course the fee is 45 marks ($10.71) per year, foreigners being charged 
double rates. 

The teaching force of the school in December, 1899, was composed 
of a director and 19 instructors, 5 of whom were women. The num- 
ber of students in attendance in each school was as follows: 


Departmentdor designers’ 2.2.2. -s.tc ese tee eens ee eee ee 57 
Department tor manulacturersssesssse oe sone eres eee er eee 10 
Department: for women ssc. .oesehcc tee beac coo ee eee ee ae oe eee 36 
Hveninescourse tor desioners /assistants geese =e see eae ee 12 
Branchrschoolseat.-cncsce cans oe eaten Sense Woe eee 50 

Totale ses ccsnetias suis ss ae cc dae sage e eee eee ee eee 165 


For the school year 1898-99 the total expense of maintenance was 
95,606 marks ($22,754). The tuition fees amounted to 5,224 marks 
($1,243) and the net expense to the State was 88,699 marks ($21,110). 


ROYAL MUSEUM OF INDUSTRIAL ART, BERLIN, PRUSSIA. 


This museum is, without doubt, one of the best in Europe, and 
ranks with the South Kensington Museum, at London, in point of 
wealth and arrangement. It possesses a magnificent building, espe- 
cially erected for it, and is thus enabled to have a systematic classifica- 
tion of its exhibits. These are arranged, first, according to material, 
and, secondly, according to epochs. The copper, bronze, glass, iron, 
and tapestry divisions have each separate halls; the furniture is 
arranged in separate rooms furnished with authentic pieces so as to 
offer a complete set of the style or period represented. This method 
has been found to produce excellent results in arousing the interest 
and educating the taste of the artisans, who are encouraged to visit 
the institution. The department of ceramics, china, and porcelain is 
very rich. 

The museum is open without charge all day, including Sundays. 
Connected with the museum is the industrial art school already 
described. 
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MUSEUM OF INDUSTRIAL ART, NUREMBERG, BAVARIA. 


The following is a condensation of the account of this museum, given 
by the English Technical Instruction Commission in 1896: ( 


According to the prospectus the work of this institution is carried 
on under eight different divisions: 

The collection of patterns or samples, which consists of 10,000 
specimens of ancient and modern examples of works in wood, metal, 
glass, clay, leather, and paper; also woven fabrics, embroideries, laces, 
ete. Certain of these objects can be obtained on loan: This section 
is really the applied-art museum, as the specimens comprise examples 
of workmanship from all countries and of the best periods of art. 

The collection of designs, which consists of some 60,000 sheets of 
illustrations of art industries of all periods and all nations. These 
mounted sheets are classified under various heads, and arranged in 
glass cases for easy reference by manufacturers and students. To 
procure these designs recourse has been had to illustrated works on 
ornamental and art workmanship and to the best serial publications of 
all countries. Opportunity is afforded for consulting them and for 
copying them, and the officials undertake to prepare special designs 
and sketches for fees to be arranged. 

The library and reading room contains upward of 13,000 volumes of 
art, industrial, and technical works; also about 136 journals and peri- 
odicals relating to these subjects, which are taken regularly and filed. 
In connection with this section there is an extensive series of foreign 
directories, trade catalogues, and address books of other countries. 
All the above departments are open free to the public. 

The mechanical and technical division may be said to include two 
chief departments: 

J. The office for specialized trade information relative to (1) patents, 
merchandise marks, and trade-marks. In this section applicants can 
have patents secured for them at fixed charges, and trade-marks can 
likewise be registered. (2) For furnishing information of all kinds 
on motors, machines, tools, raw products, and manufactured goods. 
(3) For supplying literary advice and references from technical 
works, and giving replies to general technical questions. 

Il. This constitutes the experimental research department, arranged 
for the trial and testing of gas, benzine, and petroleum motors, steam 
engines, water wheels, turbines, and electro-motors, as also all labor- 
saving machinery at agreed charges. age cad 

The chemical laboratory, which occupies itself with investigations of 
all kinds relative to technical and industrial chemistry, and further is 
prepared to undertake analysis and to carry out more extensive 
researches for fees to be arranged. The official testing station for 
paper is in connection with this branch. . 

A permanent exhibition of modern industry and art. Temporary 
exhibitions of special departments of manufactures. Distribution of 
prizes to meritorious exhibitors out of a fund founded by King Lud- 
wig of Bavaria. 

Issue of the Bavarian trade journal delivered to subscribers of the 
institution at the price of 10 marks ($2.38); to nonmembers, 16 marks 
($3.81) per annum. ‘This is the official organ of the Bavarian Indus- 
trial Museum. 


— 


«Report on the Recent Progress of Technical Education in Germany, 1896. 


~ 
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The delivery of public lectures and addresses during the winter 
months, embracing information on all subjects of art applied to indus- 
try and every branch of manufacturing activity. Lectures to the 
members of allied societies in other towns. Classes for technical 
drawing for adults engaged in industrial pursuits. 

An interesting feature in the activity of this museum is the so-called 
Gewerbe-Archiv, or factory register, which includes a brief account 
of all the more important industrial establishments in Bavaria, con- 
tributed by the manufacturers themselves on a special form. The 
particulars given are as follows: The name and address of the firm, 
when founded, articles produced; whether special to this undertaking; 
character of motive power employed; nature of machinery used, and 
the number of each kind of machine; patents, trade-marks, ete., 
owned by the firm with indication of registered number, etc., of the 
same; expositions in which the firm has taken part and prizes and 
medals awarded. Further, as optional information, the number of 
work people employed and the annual value of productions. Many 
thousands of manufacturers have already contributed to this register, 
and every effort is made to keep it up to date and to render it accurate 
and complete as a record of the whole of the industries of Bavaria. 


MUSEUM OF INDUSTRIAL ART, DRESDEN, SAXONY. 


The Dresden Museum is one of the important museums covering all 
classes of artistic industrial products. It is especially well provided 
with specimens of ceramic wares, textile products, precious-metal 
products, jewelry, etc., products of trades connected with building ~ 
operations, and decorative painting. There is a separate museum for 
ceramics in Dresden; therefore, that department of this museum is 
not extensive in comparison with other departments, although two 
large rooms are required to house its ceramic exhibits. 

The collection of Cordova leather work is well known for its beauty 
of design; then come departments for bookbinding; furniture of 
various kinds and styles; jewelry; locksmiths’ work, and artistic iron- 
work; and products in copper, tin, and bronze. From time to time 
special exhibitions of certain articles are held in the museum, and as 
a rule succeed in stimulating considerable interest. Parts of the 
collections are frequently sent to provincial towns for temporary 
exhibitions. 4 

There is no charge for admission to the museum, which in 1898-99 
was visited by 15,500 persons. There were 3,690 objects used for 
drawing, while 1,060 objects were loaned for various purposes. 


MUSEUM OF TEXTILE ART, PLAUEN, SAXONY. 


While this museum is only a part of the School of Textile Art of 
Plauen (previously described), it must be regarded as one of the fore- 
most museums of the country and is of especial interest because of 
the efforts to make it directly serviceable in the industry which is the 
specialty of the Plauen district. The museum comprises only textiles 


ae 
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and graphic repreductions of textiles. These are divided into six 
classes, namely, embroideries, laces, tissues, curtains, prints, and passe- 
menteries. The collection of modern textiles is probably as complete 
as is to be found anywhere. In distinction from other museums, no 


effort is made to collect objects of historical interest or of value because. 


of their rarity. Only new or recent products are purchased, and only 
such as would be of service in educating students and manufacturers. 
As a result, the industrial population takes an active interest in the 
museum, and the funds expended for it produce correspondingly good 
results. 

Every year the head of the museum visits the various textile centers 
to make purchases of samples of new products. These samples are 
exhibited in a special room where they can be seen by those interested. 
This allows the local manufacturers to compare their own products 
with the best products of their competitors, both home and foreign. 

The museum also possesses a large collection of samples, about 
70,000 in number, in addition to the 10,000 full pieces of woven goods, 
laces, ete. Many of the samples are bound in books and are kept on 
tables for ready reference, while others are mounted on rollers. The 
important pieces are hung in full lengths, so that their total effect can 
be seen. Some of them are 10 meters (32.8 feet) square. 

One of the best features of the museum is its connection with the 
sample-collection system of the Vogtland-Erzgebirge Industrial Asso- 
ciation. This is an association of private persons formed by the 
present director of the textile school of Plauen for the purpose of aid- 
ing the textile industry of the district by establishing traveling exhi- 
bitions of textile products of artistic value. In eight of the small 
towns in the district adjoining Plauen branch museums have been estab- 
lished, which are supported by the association. Every three months 
new specimens are received from the Plauen museum, while the asso- 
ciation purchases additional samples as far as its means allow. All 
articles purchased by the association are at once turned over to the 
State. In the year 1898-99 the number of articles exhibited in 
these traveling collections was 2,306. In 1899-1900 the Government 
contributed 8,000 marks ($1,904) for the purchase of samples, while 
the association expended 8,300 marks ($1,975) in supporting and 
enlarging the collections. 


SCHOOLS FOR FOREMEN. 


These schools, as previously stated, relate mostly to the industry of 
machine construction. Those selected for detailed description are the 
School of Machinery Construction and Metallurgy, Duisburg, and 
the School of Machinery Construction, Dortmund, Prussia; the Royal 
School of Machinery Construction attached to the State technical 
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schools, Chemnitz, Saxony, and the Technikum at Hamburg. The 
latter comprises schools of machine construction, steamship-machinery 
construction, shipbuilding, and electro-technics. 


SCHOOL OF MACHINERY CONSTRUCTION AND METALLURGY, 
DUISBURG, PRUSSIA. 


The object of this school is to prepare foremen for smelting works, 
rolling mills, and machine shops, and to educate draftsmen for these 
industries. The present school was formerly located at Bochum, but, 
because of lack of support from the local authorities, it was moved to 
Duisburg. That city now contributes 15,000 marks ($3,570) annually 
to its support, while the amount of the State contribution is about 
50,000 marks ($11,900). The citizens have shown a lively interest in 
the welfare of the school and have regularly made contributions to 
assist needy students. The building which the school occupies is the 
gift of a citizen of Duisburg. 

The scope of the education offered is limited to that necessary to pre- 
pare foremen and persons holding inferior executive positions. The 
school gives instruction in the trades of blacksmithing, locksmithing, 
coppersmithing, tinsmithing, ete. There are two departments, one for 
machinery construction and the other for metallurgy, the latter com- 
prising smelting and rolling-mill operations. In both the instruction is 
essentially theoretical. Thereis no opportunity, except in drawing, for 
the student to do any practical work. The school does not possess even 
a chemical or a physical laboratory. The reason for this is that students 
are required to have had at least four years’ experience in their trades 
before they are admitted. The need of the pupils is therefore theo- 
retical instruction to supplement their workshop experience. The 
courses require the whole time of the students for two years. This 
feature of the school has been criticised on the ground that the length 
of time required debars many from availing themselves of its advan- 
tages, and it has been suggested that by cutting out the elementary 
work in German language, arithmetic, penmanship, and similar sub- 
jects the time could be reduced one-half. This suggestion, however, 
ignores the general principle underlying the whole German educational 
system, that, as far as possible, a well-rounded education must be 
striven for and that the State aims always to qualify the pupil for 
civic as well as industrial life. 

The following table shows the subjects taught and the time devoted 
to each: 
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SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, SCHOOL OF MACHINERY 
CONSTRUCTION AND METALLURGY, DUISBURG. 


Hours per week, 


Machinery construction.| Smelting ane refi ss ~ Roll nN 
5 A) s [5 g efining, g- 
Subjects taught. ies 2 Rolling-mill work, 


ist 2d 8d | 4th | Ist 2a 8d | 4th | Ist 2d 38d 

half half half | half | half | half ek half | half | half | half ot 

year, | year. year, | year. year. | year, year. | year. | year. | year. | year. | year, 
German language and law 4 | 4 2 2 | 2 ‘ 2 
Rookikeepine seo s-2--222) dicts cs ae 5 ai : f or ee : : x 
Arithmetic. _.2:.7..2. 4 1 | EE: SO (anes coin FR ot haat 1e ee 
Mathematics......... oul Pelee ee 8 6 aon or 8 Gales 2 ae 2 
Physics and electro-tech- 

TCC 2: Ane nee 4 3 2 | 2 2 2 3 
Experimental chem oy (See ge een aces 5 ; exe eae 2 6 ; 
LNG EOE Age RS coe ee ag ( ephemera, 2 OMe aaaleaccios ea ae at ee aioe 
Mechanics has ies ates PAT BaD ane ORs, re iy ee 
Theory of machinery.....)...... Psetess en Sad Cita ee Pere De lorate mieten clones ie 6 eee 


fnpemeechineg =e i-2 20) oN ale ee net re ae ee Ne Lea AA eee pete Re ere a4 
Steam engines and hy- | | | | | 

draulie and small mo- | | 

POS o te ccu ne awee= 5 
Technology of mechan 
Smelting and refining 
TRGSEN nb ay sda eee 
Chemical technolo, 
Estimating wages 
Rolling-mill sizes 
Building. 
Drawing ..- 
Machinery 
Descriptive geometry-..... 
Penmanship (engrossing) . 
Practical chemistry... | 
First aid to the injured ...|...... 


if 


Motel Wours 2s 5.2. =< 


aThe subjects of steam boilers, hoisting machines, steam engines, and hydraulic motors are consid- 
ered together. 


SCHOOL OF MACHINERY CONSTRUCTION, DORTMUND, PRUSSIA. 


This school is conducted in connection with the Superior School of 
Machinery Construction mentioned under the class of secondary or 
intermediate technical schools. Both schools occupy the same build- 
ings, which were erected in 1896 and 1897 at a cost of 700,000 marks 
($166,600). The purpose of the school is to afford persons aspiring 
to become foremen, superintendents, and manufacturers the tecbnical 
knowledge and skill in drawing which is necessary in such occupations. 

The course covers four half-year terms, each term lasting on an 
average twenty weeks of forty-two hours each. Candidates for admmis- 
sion must have had four years’ practical experience and a sufficient 
general education. They are admitted twice a year, at the beginning 
of April and of October. The tuition fee is 60 marks ($14.28) per 
year, payable quarterly. A charge of 1.50 marks (36 cents) is made 
semiannually for accident insurance. An examination fee of 10 marks 
($2.38) 1s charged at the close of the course. Stipends and scholar- 
ships are granted to needy pupils in meritorious cases. 
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The following table shows the hours per week devoted to each 
study, according to the programme published in 1901: 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, SCHOOL OF MACHINERY 
CONSTRUCTION, DORTMUND. 


| Hours per week. 
Subjects taught. First |Second) Third | Fourth 
half half half half 
year. | year. |, year. } year. 
| 
| 
Genmanslamewa se soos ct case sae aoe ee ee eas | 5 Sil, see eeseee 
LINO WOE GUE Aaa ieee > ye elated GriGe Ta HOOr Seer BAe te SL cee Cana Wee ein cia sertercteeen Pil ene = 2 
INI BELTS ORES REA An OSA ep eee Bae ane r  t OM CRSA ee Soe Gener erica ae 5 || Drees Ge oes Sas 
RAUNT a OL COMER reset soe s erie aan eis eeteein cies ciel = spelen ota seca aicl= ase | via 6: | 5 2 
BP ey Onin emaibel pln WSTCS ey ata cre cleteicictety os ele elite eee ee clio nlm a= | 4 BPs okies eee ee 
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In addition to the day school there is an evening and Sunday con- 
tinuation school connected with this institution, which is intended for 
journeymen and apprentices in the metal trades. The instruction con- 
sists of theoretical work and drawing. Persons graduated from this 
evening and Sunday school are eligible to enter the second half-year 
class of the day school. The evening and Sunday school is in session 
four work-day evenings each week from 8 to 9.45 and on Sundays 
from 8to10am. The tuition is 10 marks ($2.38) per half-year term. 


ROYAL SCHOOL OF MACHINERY CONSTRUCTION, CHEMNITZ, 
SAXONY. 


This school was established in 1855 as one of the State technical 
schools of Chemnitz, and originally educated only mechanics, such as 
machinists, spinners, weavers, paper makers, etc. In 1869 there was 
added a department for bleachers and dyers, in 1880 one for millers, 
in 1885 one for soap makers, and in 1892 one for electricians. The 
department of technical mechanics and that of electro-technics consti- 
tute the school proper, the others being secondary in importance. 
The course of study in these two departments covers three and four 
terms, respectively. The aim of the school is not to attempt, in the 
short space of time allotted to each course, to impart profound scien- 
tific instruction, but to furnish to the pupils such knowledge of a 
practical nature as may be needed for the intelligent exercise of their 


TRADE AND TECHNICAL EDUCATION——GERMANY. 9238 


respective vocations. Only those who have had a practical experience 
of three years’ duration in their chosen line of work are eligible for 
admission. Machinists are advised to serve this apprenticeship, 
whenever possible, in the shops of some important establishment. 
For electricians it is necessary to have worked in some reliable estab- 
lishment for the manufacture of telegraphic apparatus or electrical 
machines of some kind. In addition, pupils must be at least 15 years 
of age, they must be able to read and write, and they must possess a 
knowledge of arithmetic as far as decimal fractions. 

The programme of work comprises an obligatory theoretical course 
of thirty-two hours per week on an average, and optional courses, 
practical in character, for pupils pursuing studies in special branches. 
In the department for dyers the course embraces three terms. To 
be admitted to this department pupils must be 15 years of age and 
have worked at their trade not less than one anda half years. They 
must also be able to read, write, and perform simple mathematical 
calculations. 

The number of pupils attending the several departments of the 
school on December 1, 1899, was as follows: Department for mechan- 
ics, 154; department for dyers, 22; department for electricians, 35; 
total, 211. . 

Of this number, 153 were natives of Saxony, 49 of other German 
States, while 9 were foreigners. 

The tuition fee per term is 30 marks ($7.14). Pupils of small means 
who show themselves capable and industrious may secure a reduction 
of the tuition rates. Since its establishment the school has matricu- 
lated approximately 4,700 students. 

Upon the completion of the course pupils receive diplomas show- 
ing the averages obtained each year and in the final examination. 
Besides medals and certificates of merit, money prizes are awarded to 
pupils who have distinguished themselves in their work. 


THE TECHNIKUM, HAMBURG. 


This institution, which forms part of the State industrial school sys- 
tem of Hamburg, was organized in 1895. It comprises the following 
four distinct divisions: A superior school for machinery construc- 
tion, a superior school for shipbuilding, a superior school of electro- 
technics, and a school for steamship machinery construction. 

The purpose of the first three schools is to offer men who have had 
suitable experience in a machine shop, dockyard, etc., a course of 
instruction of a theoretical character that will qualify them for posi- 
tions as managers, foremen, assistants in construction bureaus, etc., 
in their respective fields. The fourth school is intended for those who, 
having both practical and theoretical training in general machinery 
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construction, desire to take an advanced course in theoretical instruc- 
tion relating to steamship machinery construction that will qualify 
them to become constructors and inspectors of steamship machinery. 

The courses of instruction are arranged in half-year terms, the first 
three schools requiring four half-year terms and the fourth school 
two half-year terms for a complete course. The hours of instruction 
are from 8 a. m. to 12 m., and from 2 to 5 p. m. 

Applicants for admission to the first three schools must produce 
evidence of sufficient practical training in their particular branch, 
and be prepared to pass an entrance examination in arithmetic, plane 
geometry, elementary algebra, composition, and elementary drawing. 
The fourth school is open to those who have satisfactorily completed 
the full courses of the superior school for machinery construction, the 
superior school for shipbuilding, or the superior school of electro- 
technics. Tuition is 72 marks ($17.14) per term, payable upon the 
entrance of the student. 

Frequent excursions to machine shops, electric plants, ships, and 
dock yards under the guidance of the instructors of the institution 
afford opportunities for practical observation and investigation in the 
subjects in which the students are especially interested. 

The following programme shows the studies pursued at each school, 
with the number of hours per week devoted to each: 


SUPERIOR SCHOOL FOR MACHINERY CONSTRUCTION. 


Fist term: German, 2; algebra, 3; plane geometry, 1; stereometry, 2; trigonom- 
etry, 2; mathematical exercises, 3; mechanics, 3; chemistry, 2; physics, 3; descrip- 
tive geometry, 9; machinery, 10; building construction, 2. 

Second term: German, 2; algebra, 3; analytical geometry, 3; mathematical exer- 
cises, 2; mechanics, 6; chemistry, 2; physics, 3; descriptive geometry, 4; machinery, 
15; building construction, 2. 

Third term: German, 2; mathematical exercises, 2; mechanics, 4; chemistry, 1; 
physics, 1; electro-technics, 3; technology, 3; steam engines, 9; lifting machines and 
pumps, 11; boilers and furnaces, 6; practical geometry, 2; emergency relief in case 
of accidents, with practical exercises, 1. 

Fourth term: Mathematical exercises, 2; mechanics, 3; chemistry, 1; physics, 1; 
electro-technics, 2; technology, 4; steam engines, 16; lifting machines and pumps, 2; 
water motors and small motors, 4; boilers and furnaces, 5; estimates of machinery 
construction; 2. 

Following is a synopsis of such of the foregoing subjects as are of special interest: 

Machinery: Theory of the various parts of machines, as axles, cylinders, friction 
wheels, cog wheels, belting and gearing, cranks, eccentrics, connecting rods, cross- 
bars, etc.; sketching and drawing of the foregoing; elementary problems in machinery 
designing. 

Steam engines: The various classes of steam engines; valve motion; diagrams; 
structure of the various parts; fly wheels; regulators; reversing cylinders; compound 
steam engines; design of a steam engine and its various parts. 

Lifting machines and pumps: Cables, chains, rollers, hooks, blocks and pulleys, 
brakes, ratchets, cranes, piston pumps, centrifugal pumps, ete.; designing of lifting 
machines and pumps in connection with the lectures. 
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Boilers and furnaces: Fuel, combustion, the principal methods of firing and their 
efficiency; transmission of heat; chimneys; the most important systems of boilers; 
the armature, embedding, and tending of boilers; the laws of steam boilers; con- 
struction of boilers. 

Water motors and small motors: Water wheels and turbines; gas, benzine, petro- 
leum, and hot-air motors. 


SUPERIOR SCHOOL FOR SHIPBUILDING. 


First term: German, 2; algebra, 3; plane geometry, 1; trigonometry, 2; stere- 
ometry, 2; mathematical exercises, 3; mechanics, 3; chemistry, 2; physics and 
electro-technics, 3; descriptive geometry, 9; machines, 6; ship drawing, 4; practical 
shipbuilding, 2. ; 

Second term: German, 2; algebraic analysis, 3; analytical geometry, 3; mathe- 
matical exercises, 2; mechanics, 5; chemistry, 2; physics and electro-technics, 3; 
descriptive geometry, 4; machines, 4; ship drawing, 5; theoretical shipbuilding, 4; 
practical shipbuilding, 5. 

Third term: German, 2; mathematical exercises, 2; mechanics, 3; physics and 
electro-technics, 3; technology, 2; machines, 4; ship drawing, 7; theoretical ship- 
building, 2; eal shipbuilding, 12; arrangement and equipment of ships, 4 
emergency Te in case of accidents, ts practical exercises, 1. 

Fourth term: Mathematical exercises, 2; mechanics, 2; physics and electro-tech- 
nics, 1; technology, 3; ship drawing, 9; theoretical shipbuilding, 2; practical ship- 
building, 12; arrangement and aca of ships, 2; naval architecture, 4; steam- 
ship machinery, 5 

Following is a synopsis of such of the foregoing subjects as are of special interest: 

Ship drawing: Making of tracings to accustom students to the use of the necessary 
wood curves in ship drawing; drawing of ships according to given data; designing 
of ships based upon given conditions and upon previous theoretical studies. 

Practical shipbuilding: Studies of the principal parts, of the materials used in con- 
struction, and of the customary connecting parts of ships; making drawings of simple 
parts of a ship from measurements, sketches and plans, etc.; introduction to the 
application of the regulations of the German Lloyd and the Veritas office; the work- 
ing out of the ship’s frame according to the foregoing regulations; drawing of longi- 
tudinal sections, decks; working plans, ete. 

Theoretical shipbuilding: Lectures on the principal methods of measurements; the 
forms of the various types of ships; calculating the displacement, tonnage, stability, 
specific gravity, and the center of gravity of ships; the speed and steering of ships. 

Arrangements and equipment of ships: Cabin and deck arrangements; apparatus 
for extinguishing fire; arrangements for loading, ventilation, heating, etc.; masts, 
rigging, and sails; laws relating to this subject. 

Naval architecture: A brief survey of the development of naval architecture; armor 
plates; special equipment for war vessels. 

Steamship machinery: Description of the boilers and machinery and the necessary 
arrangements for placing them on ships; form and size of ships’ screws and wheels. 


. 
? 


SUPERIOR SCHOOL OF ELECTRO-TECHNICS. 


First term: German, 2; algebra, 3; plane geometry, 1; trigonometry, 2; stereom- 
etry, 2; mathematical exercises, 3; mechanics, 3; pretets y, 2; physics, 3; nici 
2; descriptive geometry, 9; machines, 8; building construction, 2. 

Second term: German, 2; Algebraic analysis, 3; analytical geometry, 3; mathe- 
matical exercises, 2; mechanics, 5; chemistry, 2; physics, 3; electricity, 2; descrip- 
tive geometry, 4; machines, 11; technics of weaker currents, 2; accumulators, 1; 
building construction, 2. 
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Third term: German, 2; mathematical exercises, 2; mechanics, 3; chemistry, 2; 
physics, 1; electricity, 2; technology, 2; machines, 7; steam engines, 2; boilers and 
furnaces, 2; technics of stronger currents, 6; instruments and measurements, 4; 
emergency relief in case of accidents, 1; laboratory, 6. 

Fourth term: Mathematical exercises, 2; mechanics, 2; chemistry, 1; electro-tech- 
nics, 4; physics, 1; technology, 3; steam engines, 3; boilers and furnaces, 2; water 
motors and small motors, 2; technics of stronger currents, 4; distribution of currents, 
4; instruments and measurements, 2; electrical machines, 6; laboratory, 6. 

Following is a synopsis of such of the foregoing subjects as are of special interest: 

Electricity: Magnetism; terrestrial magnetism; frictional electricity; galvanic 
electricity; resistance; Ohm’s law; distribution of currents; physical effects of the 
electric current; thermal electricity; Ampere’s theory of magnetism; induction; 
introduction to the theory of alternate currents. 

Technics of weaker currents: House telegraphy; telephony; telegraphy; cable com- 
munication; electric clocks and signaling apparatus; electric fire alarm, etc. 

Accumulators: General description; construction; management; arrangement in 
batteries; unipolar cells, etc. 

Technics of stronger currents: Theory of the lines of force; theory of induction; 
theory of capacity; development of continuous currents; characteristics; switches; 
continuous-current motors; arc lamps; incandescent lamps; Nernst lamps; electric 
heating; theory of alternate currents; single and multiphase generators; transform- 
ers; electric railroads, cranes, boats, and automobiles. 

Distribution of currents: Systems of distribution for continuous and alternate cur- 
rents; distribution of currents on ships. 

Instruments and measurements: Measurements of resistance, currents, tension, 
etc.; galvanometers; accumulators; amperemeters; photometry; magnetic measure- 
ments; determining coeflicients of capacity and induction; special measurements of - 
alternate-current systems, etc.; lightning rods. 

Electro-chemistry, with practical exercises in the laboratory: Theory of electrolysis 
and its application; galvanoplastics; metallurgy; galvanic elements and accumulators. 

Electrical machines: Estimates and construction of simple apparatus; continuous- 
current machines; transformers; designing of switches and switch boards. 

Laboratory: Practical exercises based upon the lectures on instruments and 
measurements, etc. 


SCHOOL FOR STEAMSHIP MACHINERY CONSTRUCTION. 


First term: Differential calculus, 4; mathematical exercises, 4; steamship machin- 
ery, 6; steamship boilers, 4; shipbuilding, 8; designing of steamship machinery, 15; 
theory of mechanical heat, 2; electro-technics, 4. 

Second term: Integral calculus, 4; mathematical exercises, 4; analytical mechan- 
ics, 4; theory of machinery, 2; steamship machinery, 6; steamship boilers, 2; 
designing of steamship machinery, 15; shipbuilding, 3; electro-technics, 2. 

Following is a synopsis of such of the foregoing subjects as are of special interest: 

Steamship machinery: Theory of the marine engine; steam cylinders; consump- 
tion of steam; single, double, triple, and quadruple expansion engines; estimates for 
designing an engine; designing of steam cylinders and pistons; valves; transmission 
of power; cross-head guides; connecting rods; engine beams; shafts; tests of con- 
densers, pumps, injectors, pulsometers; foundation for steamship machinery; instal- 
lation of steamship machinery; paddle wheel and screw; pilot engines; machines 
for weighing the anchor; sea-water still; ventilators; fire extinguishers and loading 
apparatus; management of machinery on ships; damages and repairs. 

Steamship boilers: Kinds and properties of fuel; combustion; use of burning fluids 
in ship boilers; storing and watching fuel on ships; types of steam boilers, cylin- 
drical, locomotive, tubular, etc.; the strength of boiler material; strength of walls, 
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riveting, fastenings; furnace; artificial draft; equipment of boilers; overheating, 
ete.; regulations regarding the installation, inspection, and management of boilers; 
regulations of the German and English Lloyd and the Veritas office regarding the 
construction of marine engines and boilers. 

Shipbuilding: Practical shipbuilding—construction and equipment of steamships; 
precautionary measures on steamships; water-tight doors and bulkheads; double 
floors, pumps, fire extinguishers; hygienic measures on ships; ventilation and heat- 
ing; foundations for machinery and boilers; steering apparatus. Theoretical ship- 
building—caleulation of displacement, the center of gravity, and the metacenter; 
calculation of leakage, strength, and stability; determining the resistance to motion 
and the efficiency of machinery; resistance of the ship; theory of displacement; the 
curves of resistance; the helm. 

Designing of steamship machinery: Designing:of boilers and of separate parts of a 
marine engive; designing of an engine in all its parts. 

Electro-technics: The principal laws of electro-magnetism and induction with spe- 
cial reference to their application to electrical machines; principles of electrical 
machines for continuous currents; the armature; the magnetic field and reaction of 
induced currents; description of electrical machinery commonly used on ships; 
meters, their use and application, etc.; electric bells, electric-lighting plants for 
ships; theory of dynamos; alternate-current machines; transmission of electric power 
and its application on ships; electro-motors for continuous and alternate-current 
transformers; accumulators; electrical apparatus for transmission of orders on ships. 


The following table shows the number of students in attendance at 
this institution during the school year 1900-01: 


NUMBER AND OCCUPATIONS OF STUDENTS ATTENDING THE TECHNIKUM, HAMBURG, 


1900-01. 
Occupations. | Summer.| Winter. 
Machine constructors... .. Seo fewer <t pie PE ae eee rie wise erwin Se oe otal s orem | 68 73 
Marine machine constructors and marine machinists...........2.....0.-.020--0-5 | 3 13 
SMM uIGeTS .... =. 5-25 -=-= Se cbe BE Sia5 ELSE S525 Saco 6 25 os See eo aumesaecse 18 24 
ONIN aes a is Se ak nee an wie eens een Henn Swine Jeni w sone eh eames bus 28 34 
ye See hn he Sen Sa RS aS ec He ie OS Wo Shee Hn omer vein SN | 17 144 


SCHOOLS FOR THE BUILDING TRADES. 


For reasons explained in the early part of this chapter, this class of 
trade schools is considered separately. While there are over fifty 
building-trades schools in the German Empire, their plan of organi- 
zation, object, and courses of study are so similar that a description 
of a few of the most important will serve to give a fair idea of them 
all. The schools selected for detailed description are those in Berlin, 
Prussia; Munich, Bavaria; and Zittau, Saxony. 


SCHOOL FOR THE BUILDING TRADES, BERLIN, PRUSSIA. 


This is a day school intended for the training of builders and of 
foremen in the various building trades. It is governed by a board - 
composed of officials of the city and State governments and of repre- 
sentative citizens. The school was founded in 1878 by the Artisans’ 
Association (Handwerkerverein) and in 1883 became a municipal insti- 
tution. 
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~The courses of instruction are arranged in four terms of twenty 
weeks each, thus requiring two years for the completion of the full 
course. Following is a statement showing the distribution of hours 
of instruction: 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH SCHOOL FOR THE 
BUILDING TRADES, BERLIN. 


Hours per week. 
} —— = 
Subjects taught. First |Second| Third |Fourth| * 
half halt half half | Total. 
year. | year. | year. | year. | 

Germania ne la Ve mertaac decals ce entices eels eis ee ec oees esciee ON eaters | | 2 
PNTIGAIN ChiGr es. ccne tears oct eh Meccioe chaiciecceeeinse ssiemeences BS ieaeecons 3 
INE OE oes EO aR OEE Ronee doce ee Aare coe nona cons oboEataEc ear 4 4 8 
GCOURETRY A CME OMOMICURY, cee tacsiers ie cicieicin vier selvisiofeis = <iesiene= = aoe 4 5 9 
Mabie apie aleexerCiseg/acmemie wee eaceme > Nats aisicie sinietaleie see atace fara araeia cial sfateinietetels | 4 
INCU SCLET COL cer oe ateisrerecielee sie cre aereceoe eee tie tansteioseloiets areca iste a Miner eerie 3 8 
SULVeyiN ewleV elie ere Se ote oe ieee ilo ne teinivieieciese ene 2 
Building materials ......... 4 
Statics, mechanies...:..-.. Aika 11 
Mesemptiyve SEOMEIY:. cause eee ieeisis ae tnien cae mcisitaetciealemteers 21 
BUIGINS*COMSUUCHMOME oe sae eleaie= seco e nomicieeinsisteeeeie eae 47 - 
VAT CINE C CHUNG Ue tata sare are sie eie thc lesesats oletalay-m slate Siete siete eet 13 
Desionsfor Puldin esis 7s o.cenc eee cece ewe see os eater sass a oan ee Sees 22 
Architecturaliformsisss = scan addsiaccee cis sic saceivstcsaciiee sc eewe 4 6 20 
Freehand dra wine oacccias <n ciehr- csi ainsi ceri ee eels Salsa Slee 6 4 10 
Buildingmeswlatvonsy. oe — ee ces acces cle cic an rename eels aesdaes Saeemoee 2 
PSUUINGTOR: = hic micSnnrem ws nwigiass onic etic Us caw /aleipie cnn cnipidaenls cine cate lace acto b all aeons 4 
BE Xela) dtd 2's) OUI SR RRQ OCR BCAA A AOC ACA BES AL GEOOR NaGOnSAtae naa: f |.+2--22e]eeee sees 2 

Total MOUPS ata «she tisma wicl-loemnatciaslolo OS Seis a eee cea 48 48 48 48 192 

i} 


The following is a synopsis of the subjects taught as far as they 
relate to the building trades: 


First half-year term: Building materials—natural building materials, procuring and 
working the same; artificial materials and their production. Building construction— 
(1) stonework: bondings for artificial and natural stones; walks; corners; crossings; 
columns, insulation, chimneys, door and window openings; wall and transverse arches, 
their erection and bracing; arch forms; floors and pavings; (2) woodwork: wood 
joining; joist work; timberwork; partitions; cogged and pegged beams; truss and 
suspension work; board and timber walls; floors. Architectural forms—casings; 
moldings in stone, brick, and wood. Freehand drawing—drawing from plain wood 
and gypsum models. Modeling (optional). 

Second half-year term: Building construction—(1) stonework: arches, cylindrical, 
gothic, cross, even surfaced, cupola and hemispherical, surbased spherical, inflected 
lunettes; scaffolding; (2) woodwork: forms of roofs, trusses, and rafters; beams, 
shingles, and timbers: for roofing; roof coverings and spouting. Architecture— 
introduction to planning of simple buildings and to the most important hygienic and 
legal regulations. Forms—full explanation of casings and moldings; forms for walls; 
columns and pillars; fagades; working plans. Freehand drawing—simple ornaments 
and parts of buildings. Modeling (optional) —stone and wood construction. 

Third half-year term: Strength of materials—resistance and elasticity; strains 
and pressure; bending, cutting, etc. Construction—stairs; carpenters’, locksmiths’, 
glaziers’, and painters’ work; ironwork; connection of iron parts, bracing of beams, 
etc.; columns. Architecture—(1) simple city and rural dwellings; (2) agricultural 
structures: barns, storehouses, elevators, stables; (3) industrial structures: brewer- 
ies, distilleries, forges. Plans—designs for simple city and rural buildings; prep- 
aration of plans. Architectural forms—Renaissance columns; exercises in designs 
and details of brick and stone buildings. Estimates—reckoning of costs of materials; 
estimates of a design prepared by the student; explanation of the same. Surveying 
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and leveling—use of the more important instruments; exercises in surveying and 
plotting plans and projections. Modeling—stone and wood work. 

Fourth half-year term: Building materials—elements of chemistry; hydrogen, 
oxygen, carbon, and chlorine; chemical properties and action of building materials; 
testing processes. Statics and theory of resistance—analytic and graphic treatment 
of supports; theory of arches and retaining walls. Building construction—ironwork, 
sheet and box beams, ete.; roof construction; properties, investigation, and strength 
of foundations; foundation work, choice of methods of procedure. Architecture— 
dwellings, country houses and villas; city dwellings and business structures; hotels; 
rural schoolhouses and smaller public buildings; heating and ventilation; water 
supply and drainage; lighting arrangements. Designs—plans for larger city houses 
for dwelling and business purposes, with special reference to local conditions; prep- 
aration of working drawings. Forms—characteristies of the architectural styles; 
brief sketch of their development. Regulations—general legal requirements and 
specifications; the Berlin building laws; most important features of the national 
industrial laws and workingmen’s insurance laws. Estimates for and management of 
operations—requisites of plans and specifications; making contracts; supervising 
operations; preparing reports and estimates, keeping accounts of work performed, 
etc. Bookkeeping—opening accounts and keeping the books of a building enterprise; 
business forms and regulations; law relating to bills of exchange. ‘‘Samaritan”’ 
course—anatomy of the human body; first aid to the injured in accident cases. 


Applicants for admission to the lowest class must be 16 years of age, 
must have had twelye months’ practical experience in their trade, 
must be able to spell, and must have a knowledge of elementary arith- 
metic and geometry. A school certificate or an examination is required 
as evidence of the candidate’s possession of these qualifications. 

tudents of the highest class who have passed the examination pre- 
seribed by the royal examining commission receive a certificate to that 
effect. 

The instruction is given by a director, 87 teachers, and 1 physician. 
Of the instructors in 1899, 19 were practical men (éechaiker), 14 pro- 
fessional teachers, 3 painters, andlasculptor. The number of students 
in attendance during the academic year 1899-1900 was 3890, divided 
into four grades, each grade having four classes doing similar work. 
The number and occupations of the students and the classes they 
attended are as follows: 


NUMBER AND OCCUPATIONS OF STUDENTS ATTENDING SCHOOL FOR THE BUILDING 
TRADES, BERLIN, 1899-1900. 


First Second Third Fourth 
Occupations. half-year half-year) half-year| half-year 
term. term. term, term. 
Masons: 2 6 5 
AONE A 0eKS aegis oA AGH AOE Re Sae DIAC OOOO cena ae ose] ae oeeaene 38 46 52 64 
Apprentices.......-.------+- +--+ +--+ +2222 +e eee eee ee eee 69 31 toh rae Aaa 
Carpenters: 
ROUTING VAAN opeysreciciarate > oe role aie ein eleinl=ieinisie =1-fm siaininini=iain.a = == 6 19 13 14 
Apprentices......--.---- 22-2222 ee eee eee eee eee nee a 7 OU lle siaieerei = ic 
HOTU CULLD ETS ae ete ea ale f= (aps tet) ov eo vive ate ietefalmi=ictaiateisirleisieielsie?as)0/=j<im =: it 2 A rete ot ll ores aisore ce 
ONOEN sc Sana ane OUR EUn BEDS NOS CDSE Sr cOe tS or cya gEOc enema 121 105 86 78 


Of these 390 students 240 were residents of Berlin, 130 came from 
other parts of Prussia, 17 were from cther German States, and 3 were 
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foreigners. Eighty-four applicants were turned away at the begin- 
ning of the winter term of 1899, because of lack of accommodations. 

Each class taking the course in surveying was given five excursions 
of four hours each for practical demonstrations. Three scientific 
excursions of two days each were given to 63 of the pupils under the 
supervision of the instructors. 

The tuition fee is 100 marks ($23.80) per term. In the reas 
1899-1900 free tuition was given to 11 students, while 54 had one-half 
the fee remitted. 

The school building is provided by the city, which also defrays the 
cost of heating and lighting. All other expenses not covered by the 
receipts of the school are “divided equally between the city and the 
State governments. In 1898-99, the latest year for which the figures 
are available, the expense incurred for the school was 90,862 marks 
($21,625); the receipts from tuition fees were 34,400 marks ($8,187); 
miscellaneous income, 812 marks ($193), leaving 55,650 marks ($13,245) 
for the city and State to supply. 


SCHOOL FOR THE BUILDING TRADES, MUNICH, BAVARIA. 


This school is an annex of the State Industrial Schoo! at Munich 
and is intended as a continuation school for persons engaged in the 
building trades. It offers instruction especially to masons, stone- 
cutters, and carpenters in those technical branches which will better. 
quality them to practice their trades as master workmen. The school 
is in session only five months of the year, from the beginning of 
November to the end of March, thus affording the students an oppor- 
tunity to work at their trades during the busy season. 

Applicants for admission to the lowest grade must have attained the 
age of 16 years, satisfactorily passed the common school requirements, 
worked at a trade for two years, and present a certificate of good 
moral character. Applicants may be admitted to an advanced class, 
per ided they can give evidence that they are sud clomely qualified. 

The entrance fee is 1 mark (24 cents) and tuition fee 30 marks ($7.14) 
per term, the latter sum payable in two equal installments, at the 
po ing of November and January. Tuition fees may be remitted 
in cases of students in needy circumstances. During the school year 
1900-01 the tuition fee was thus remitted to 51 students, and scholar- 
ships derived from various funds were granted to 55 students to the 
amount of 4,296 marks ($1,022). 

During the school year 1900-01 the faculty of the school consisted 
of the director, 4 permanent instructors, 9 instructors regularly con- 
nected with the industrial school, and 6 special instructors. 

The following is a programme of the course of studies, with the 
number of hours per week devoted to each: 

First term—German, 4; arithmetic, 4; physics, 2; geomet rith linea 
drawing and Stas of Sroicenors, 13; eats ee 6 ee ee 
architectural drawing, 20; penmanship, 3 
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Second term—German, +; industrial bookkeeping, 2; physics, 2; aleebra, 4; stere- 
ometry, with descriptive geometry and shadows, 9; free-hand drawing, 8; architec- 
ture, 14; architectural forms, 4; stonecutting, 6; penmanship, 1. 

Third term—German, 2; mathematics, 5; surveying, 2; mechanics, 4; chemistry 
and building materials, 3; architecture, 21; perspective, 4; stonecutting with exer- 
cises in modeling, 4; architectural forms, 8; building regulations, 1. ; 

- Fourth term—Mechanics, 5; machinery and mechanical technology, 2; chemistry, 
3; architecture, 28; style, 2; bridges, roads, and waterworks, 12; surveying, 2. 

Following is a synopsis of the foregoing subjects which pertain to the building 
trades: 

Mechanics: Staties with reference to building construction; elements of machinery. 

Machinery and mechanical technology: Machinery employed in the working of 
stone, wood, and iron; lifting machines; pumps; transporting machines; presses; 
machines used in making mortar; the most important machines used in technical 
trades. : 

Chemistry and building materials: General chemistry and technology so far as 
they are important to the builder, with an exhaustive treatment of the materials 
used in building. 

Surveying: Exercises in surveying, with the use of the chain, pole, and leveling 
instruments; platting and drawing. 

Architectural forms: The Roman, Doric, lonian, and Corinthian orders; disposition 
of columns; details of doors, windows, and casings; detail drawings; a brief historical 
sketch of the development of architectural forms with special reference to Greek 
and Roman styles. 

Architecture and architectural drawing: Leetures with practical exercises in draw- 
ing, beginning with the simpler forms of structural details, as boundings, pillars, 
chimneys; arches, and vaults; wood joining, framework, truss and strut frames; con- 
struction of roofs, iron construction work; the Tuscan order; followed by an exhaust- 
ive treatment of the various operations in masonry, carpentry, iron construction 
works and heating arrangements; drawing plans for dwelling houses, small public 
buildings, and agricultural buildings with variations in their interior and exterior 
construction; building estimates. 

Bridges, roads, and waterworks; construction of bridges in stone, wood, and iron; 
estimates of earthwork; construction of roads, canals, and aqueducts. 


The following table shows the number of students in attendance 
during the school year 1500-01: 


NUMBER AND OCCUPATIONS OF STUDENTS ATTENDING SCHOOL FOR THE BUILDING 
TRADES, MUNICH, 1900-01. 


= cage First Second | Third Fourth Total 
Oceana Ons: term. term. term. term. Peas 
IY eS 00k hee See ee Ieee eC Eee Ee eee ee aco ee Cron oo - i! eS 1 7 ue 
Stonecutters.-....+-<:---------=----- Bee ae By ageeced 4 i Bs 
Carpenters -.----.-------------++---------e rere eee: 2 : 5 
POMC see ae eet) selma icine = Saino = =~ wl aalo amie a aan ; 
Ge COs WOTKCT Se «we mene eae nnn wire eine nin tiene stern} oe cre cre memiayimrcisin eierecief aa Vlesmre neetaveieere 
UT ASR Nao ae so ae waco in == assent em 60 56 44 32 192 


SCHOOL FOR THE BUILDING TRADES AND CIVIL ENGINEERING, 
ZITTAU, SAXONY. 


This institution (K. Sachsische Baugewerken- und Ti vef bauschule) 
was established by the Government in 1840 and is under the immediate 
control and supervision of the Government of Saxony, receiving its 
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main support from annual State appropriations. It comprises two 
departments—the school for the building trades and the school for 
civil engineering, each providing for a two years’ course of four half- 
year terms. 

The school for the building trades is intended to peovads a systematic 
course of instruction for the , theoretical training of master masons and 
builders. The school for civil engineering, which was opened October 
3, 1898, provides an inter ecaes grade of instruction for students in 
the technical features of road construction, waterworks, and railroad 
building, to supply competent men not only for the State and munici- 
palities, but also for industrial firms, such as road masters, superintend- 
ents of waterworks, superintendents of dikes, railway superintendents, 
office experts, officials for office and other work of such character, 
railway managers, etc. 

The summer term begins on the second Monday after Easter and 
continues until the latter part of September, with an intermission from 
the middle of July to the middle of August. The winter term begins 
in the second week of October and continues until the latter part of 
March, with an intermission from December 23 to January 6. 

The tuition fee for each department is 30 marks ($7.14) per term, 
payable in advance, but students in needy circumstances who are resi- 
dents of Saxony may have their tuition fee remitted in whole or in 
part. During the school year 1898-99 tuition fees were thus remitted. 
to 14 students to the amount of 420 marks ($99.96). During the 
same year the total sum expended for the maintenance of the school 
amounted to 42,263 ee ($10,059) and the sum appropriated by the 
State amounted to 38,672 marks ($9,204). 


Each applicant for ae must have a common-school education 
and at least one year’s practical experience in the trade which he 
intends to follow. In the case of the school for the building trades 
he must have attained the age of 15 years, and in the school for 
civil engineering the age of 16 years. The conditions, however, 
may be modified in so far that an applicant who has received a 
high-school education may be admitted with a half-year’s practical 
experience. 

During the school year 1900-01 the faculty of the echoel consisted 
of the director and 16 instructors. 

The following is a programme of the courses of study, with the 
number of hours per week devoted to each: 


SCHOOL FOR THE BUILDING TRADES. 


First half-year term: General architecture, 4; architectural drawing, 6; free-hand 
drawing, 6; mathematics, 10; physics, 2; projections, 8; German, 4. 

Second half-year term: General architecture, 2; masonry work, 5; carpentrv work, 
5; business law, 1; architectural drawing, 4; designing, 5; free-hand drawing, 4; 
mathematics, 4; physics, 2;.mechanics, 2; perspective, 2; German, 4. 
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Third half-year term: Building materials, 2; masonry work, 3; carpentry work, 
3; business law, 1; heating and ventilating, 3; designing, 12; free-hand drawing, 3; 
mathematics, 4; physics, 2; mechanics 4; surveying, leveling, and field sketching, 3; 
German, 2. 

Fourth hali-year term: Iron construction work, 4; building plans, 3; building esti- 
mates, 4; history of architecture, 2; designing, 16; free-hand drawing, 3; mechanics, 
4; perspective, 2; bookkeeping, 2. 

Following is a synopsis of the foregoing subjects which pertain to the building 
trades: 

General architecture: Discussion of the separate parts of buildings in general; 
location, preparatory work, and arrangement of buildings accordihg to their various 
purposes; dwelling houses, buildings for agricultural purposes, and industrial estab- 
lishments; foundation work. 

Architectural drawing: Lectures and exercises in drawing moldings and casings 
windows and doors, the various orders, ete. 

Free-hand drawing: Exercises in the training of the hand and eye in outline draw- 
ing of plane and relief ornaments from copies and from models; exercises in sketch- 
ing and drawing from memory; exercises in shadows; designing of ornaments. 

Masonry work: Bondings for brick and stone work, walls, pillars, door and window 
casings, fastening rods, etc.; construction of vaults, including simple bridges; the cut 
of stones; stairs of stone, brick, and cement; stone and cement floors. 

Carpentry work: Materials; framework; floors; framed partitions; joists, rafters, 
sleepers, supporters, girders, truss frames, etc.; form and construction of roofs, stairs, 
doors, and windows; scaffolds. 

Iron construction work: Materials; connection of constructive parts; simple and 
compound supporters; construction of ceilings; columns and stanchions; roofs and 
stairs. 

Business law: Discussion and explanation of municipal building regulations; regu- 
lations governing fire insurance; sick benefit and accident insurance. 

Designing: Preliminary studies in designing by finishing given sketches; plans for 
dwelling houses, agricultural buildings, and industrial establishments; exercises in 
working drawings. 


? 


SCHOOL FOR CIVIL ENGINEERING. 


First half-year term: General architecture, 4; free-hand drawing, 6; mathematics, 
10; physics, 2; projections, 8; surveying, 8; German, 4. 

Second half-year term: General architecture, 2; masonry work, 4; carpentry work, 
4: building regulations, 1; construction of roads, waterworks, and railroads, 4; trade 
drawing, 6; architectural drawing, 4; free-hand drawing, 4; mathematics, 4; physics, 
2; mechanics, 2; German, 4. 

Third half-year term: Building materials, 2; iron construction work, 2; business 
law, 1; elements of machinery, 2; construction of roads, waterworks, and railroads, 
4; municipal engineering, 2; bridge building, 2; electro-technics, 2; designing, 10; 
mathematics, 4; mechanics, 4; surveying, 8; German, 2. 

Fourth half-year term: Iron construction work, 2; building estimates, 4; elements 
of machinery, 2; construction of roads, waterworks, and railroads, 8; municipal 
engineering, 1; bridge building, 2; electro-technics, 2; designing, 16; mechanics, 4; 
bookkeeping, 2. . 

The general studies in the school for civil engineering are identical with those in 
the school for the building trades. 

Surveying: The students are made familiar with the use of the most, important 
apparatus and instruments for horizontal measurements, with practice in testing and 
correcting these instruments, laying out arcs, methods of surveying plots, methods 
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of surface computations, vertical measurements, leveling apparatus and instruments, 
testing and correcting them, and their use; methods of leveling; simple and complex 
leveling; surveying of plane surfaces, small complex areas, longitudinal and cross 
profiles; marking out segments; computation of entire areas; representing charac- 
teristic features in black and in. color; computation and graphic representation of 
yarious elevations. 

Construction of roads, waterworks, and railroads: A general discussion of the con- 
struction of country roads, including proper drainage; construction and maintenance 
of dams, dikes, and embankments; water supplies for small communities; construc- 
tion of railroads, the roadbed, breadth, elevation, ditches, grades, blasting, fencing, 
protective measures against snow, crossing bridges; general remarks on track con- 
struction, material, ties, rails, fastenings, bedding; construction of switches and 
crossings, sitaple and complex positions, turntables, sliding platforms, cranes, plat- 
form scales, location and arrangement of stations in general, buildings, platforms, 
etc.; signal systems, block stations, central stations, railroad regulations, etc. 

Trade drawing and designing: Measuring scales; profiles of locks, street and steam 
railroads; wooden, stone, and iron bridges; culverts; locks and dams; railroad build- 
ings; street crossings; freight stations; small railroad depots; plain warehouses and 
factory buildings. 

Architectural drawing: Moldings and casings, doors and windows; drawing piers, 
breastworks, portals, and other objects discussed in the lectures on building con- 
structions. 

Mechanics: Composition and resolution of forces; gravity; computation of wood, 
stone, and iron construction work; mechanical powers; solution of problems; review 
of the most important sections of statics; determining the strength of truss and strut 
frames, framework for roofs, bridges, vaults, retaining walls, and pillars. 

Municipal engineering: Location of streets and squares, platting longitudinal and - 
cross profiles; grading and paving of streets and sidewalks, draining and cleaning; 
sewerage; conduits for gas, water, and electricity; street railways. 

EKlectro-technics: The essentials of frictional electricity; the phenomena and laws 
of galvanic electricity; electric currents, with special reference to municipal engi- 
neering. 


The following table shows the number of students in attendance 
during the school year 1900-01: 


NUMBER OF STUDENTS ATTENDING SCHOOLS FOR THE BUILDING TRADES AND CIVIL 
ENGINEERING, ZITTAU, 1900-01. 


Beginning| Close of | Beginning} Close of 


Classes of winter | winter /|of summer] summer 
half year, | half year, | half year, | half year, 


1900-01, 1900-01. | 1900-01. 1901. 


SCHOOL FOR THE BUILDING TRADES. 


GS ESU CHIN GLASS: or miamicic en veer aeietiecte eee aainiccinic weise mec 26 25 11 9 
SOCOM Porm LG lassen e eae eee ne eee ee ete we sie wae 29 28 10 9 
Munn Gat SLUNG Cl SSS (epee sterner eete eit see heal aeitntats are w'croic ae 22 22 21 20 
Mourtla~term: classic.) -cne we urcslamncreae gecis tale fees Sale 18 18 ya 7 

FROGS otras Sarai, Sis foees eae Bee Re RR sree ean ae - 95 93 49 45 

SCHOOL FOR CIVIL ENGINEERING. be 

TORS EUR AOC) Ee Bee iaiee OEE ecl5.5. SHE COP Rca ees 24 24 5 4 
HECOMUSTSLMNCIASSL a>. ccsen. soee me eee eee atone neice 19 18 tt 11 
AWabhxe kiss oni CIS es Aen t a aoe ene unten asco. eee 14 14 215) 11 
ROU UL = LORE CLASS cic ic aicfess cls eaeeene meieemtee cea sree 6 6 6 6 


Fina Sy seael 


12 ime eng.” 
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SCHOOLS FOR THE TEXTILE TRADES. 


These scheols, like those for the building trades, have been con- 
sidered separately in the classification of German industrial schools. 
Of the textile schools, some are of a higher, others of a lower grade; 
some relate only to weaving, while others include one or more other 
branches of the textile industry. In the selection of the schools for 
detailed description, those have been taken which offer the widest 
range in their courses of instruction, that is, schools which give both 
the higher and lower grades of instruction in weaving, spinning, dye- 
ing, and other textile branches. The schools selected are the textile 
schools in Aix-la-Chapelle, Berlin, and Crefeld, Prussia, and Reut- 
lingen, Wurttemberg. 


SCHOOL FOR THE TEXTILE TRADES, AIX-LA-CHAPELLE, PRUSSIA. 


The origin of the Aix-la-Chapelle school was due to private initia- 
tive. It was established in 1883 by a number of persons for the pur- 
pose of advancing the textile industry of the city. For the first eight 
years of its history no aid was received from the Government. As the 
school increased in importance a change in location became necessary. 
In making this change the city gave the ground for a new building, and 
the Association for the Advancement of Industry of Aix-la-Chapelle 
gave in the neighborhood of $75,000 toward the construction of the 
building. Since then the association has continued its contributions, and 
the school also profits from other benefactions. Both the city and the 
State contribute to the support of tbe school in addition to having paid 
a large sum for its equipment. 

The school is intended to give instruction in all the branches of the 
textile industry. 

From a technical standpoint the school is of interest for the reason 
that, more than in almost any other institution, the effort is made to 
earry on actual productive operations in the shops belonging to the 
school. The shops in fact are run much as an ordinary commercial 
enterprise. Orders for weaving are executed, and products sold 
when possible. The instruction given is thus thoroughly practical. 
The foremen who give the instruction in the school shops also have 
under them ordinary workmen who are paid wages in order that the 
commercial orders may be promptly and properly executed. The 
dyeing shops were formerly run on the same plan, but as the financial 
results were unsatisfactory the system was abandoned. The same 
difficulty is found in the case of the weaving shops, but as the system 
is believed to be advantageous to the pupils it is maintained notwith- 
standing the financial loss. 

As regards equipment the school is provided with all the necessary 
workrooms, laboratories, machines, etc. The scheme of instruction 
includes five courses, two of which relate to weaving and spinning, 
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one to dyeing, one to finishing, and one to darning. All the opera- 
tions of the woolen industry are thus covered. 

The darning course is the only one of its kind in Germany. It is 
organized on an elaborate scale and executes important orders from 
private parties. The students of this course are women and girls over 
14 years of age. They can remain at the school as long as they desire 
and are paid wages according to the value of the work done by them. 
It is thus a true apprenticeship shop. 

The other courses are attended by young menonly. The day weay- 
ing course covers two terms. In general, the courses are shorter 
than elsewhere in superior textile schools. The evening weaving 
course which is intended for foremen and workmen is of longer 
duration, namely four terms, as not more than 10 hours a week can 
be devoted to education by the workingmen, while 44 hours a week 
are given in the day course for employers and directors. The course 
in dyeing is two years and that in finishing is one term. These courses 
are often followed by students who have finished the weaving course. 

The tuition fee is from 200 marks ($47.60) to 800 marks ($190) a 
year according to whether the student is a Prussian, a native of 
another German State, or a foreigner. For the evening course in 
weaving the fee is 30 marks ($7.14) a year. 

The number of students enrolled during the year 1895-96 was as 
follows: 


Weaving (day course) .----- san biagaealnere se seca eee ee een eee ee 47 
WieayinesGnistit COUrSE)) (sq. se crs nis ee en he ce kN area eet emcees een ore 124 
DV CIN Gays ke rsenecsiet sje see seine cies: stele acd RS RE SE Oe ae ee ee 7 
IRM NI PS Sol loys wioic ajsexsioisie & seis ass Ho n-cW eels ec oo Se 11 


Darning (rentrayage) 


There were 9 professors and 9 assistants. 
SCHOOL FOR THE TEXTILE TRADES, BERLIN, PRUSSIA. 


This school was established in 1875 by the union of trade guilds and 
employers of the city. These bodies still continue to contribute to its 
support, although the school is now practically a State institution. 
Originally only primary instruction was imparted, but the standard 
has been gradually raised, until at present the highest technical train- 
ing in weaving is given. 

The instruction is specialized in the direction of wool weaving, 
especially of cloths for wearing apparel, tapestry, etc. 

The school has four large shops; the first, for handlooms, is the best 
equipped; the others are for ordinary power looms, passementerie 
making, and embroidery. The instruction is divided into two divis- 
ions which are almost separate schools, though use is made of the same 
workshops by classes in both, and certain special courses are given for 
persons intending to become teachers or designers. 
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The two divisions consist of day courses, which are intended for 
persons expecting to become employers or directors of textile estab- 
lishments and designers, and of evening and Sunday courses for fore- 
men, workmen, and apprentices. To be admitted to either division, 
Re dnats must be 16 years ne age and must have already bend 
actually engaged in the textile industry. It is also the general rule 
that candidates for the day courses shall have completed their second- 
ary education. The school does not aim to replace the practical train- 
ing required in the shop, but rather to supplement such training. 

The courses of studies vary in length from one to two years. Thus 
in the day classes the course in weaving is either a year or a year and 
a half according as it relates to the manufacture of cloth or of uphol- 
stery goods. The course in designing is two years; the courses in 
knitting, passementerie making, and dyeing, are one year each; the 
course for embroidery is one quarter of a year. Each year includes 
instruction for 42 weeks of 44 hours each. In the courses given in 
the evenings and on Sunday mornings the mercantile course is one 
year of 6 hours per week, that for dyeing, two years of 6 hours per 
week, and that for weaving, oeece ee making, and knitting, 8 
hours per week for several years, according to the time the pupils can 
devote to their education. 

Most of the students register for all the courses of their division. 
They can, however, take only a single course or as many as they have 
time for. The length of instruction is reduced as far as possible, and 
the greatest possible freedom is given to the stadents to take little or 
much, as they are able, in order that all classes of workingmen may be 
appealed to. 

In addition to the two regular courses special courses are arranged 
for those persons who desire to become teachers or practical designers. 
For the first of these two classes special attention is given to drawing. 
The courses for the second class are intended for students who have 
attended the school of industrial arts and, having obtained a general 
training there, desire to specialize still further in the trade in which 
they expect to exercise their abilities. ( 

Following are the subjects taught and the hours per week devoted 
to each in the day division: ; 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR MANULAC- 
TURERS AND FACTORY SUPERINTENDENTS, SCHOOL FOR THE TEXTILE TRADES, 


BERLIN. 


Hours per week. 


Subjects. First Second | Third 
half year. | half year. | half year.a 


Theory of weaving. ...------------ +--+ 2222 e cee eee ee ener eee 
Design transferring ......-..----------------- +--+ 2-2 sree eee eee 12 12 14 
ACL alse erie ciate eet rare cersieleis ole ela eratalniel ote tefel= istarainl~)ainluisieis = ©1=/= = \-ce\= 21 2; 


a The third half year is intended ony: for students preparing for the cover, furniture tapestry, and 
carpet making industries. 
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SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR MANUFAC- 
TURERS AND FACTORY SUPERINTENDENTS, ETC.—Concluded. 


Hours per week. 


Subjects. First Second | Third 
half year. | half year. half year.a 


Machinery: : 
HandloOms.. 2.2.0. -scece cence cease cece tne aaceaenet caren sccece ee eee 
Movong. some = Qi Nstee mrie arene ieee 


Preparing apparatus ese) 
Binishing apparatus... 2 is. caiess cee eee eee oes aa ys 
MONE TMOOMIG) «saeco sien =cleree in) stele ssicla eirie owe = lates’ «\ee mimi tei= miniols =i eis 
IPLA COLCA EMET CIRC ee rere sfereroie elas ostais ale ratann aa clare aie a clos wie Siete lonetes eters =r el= 
Drawing: 
AUIS = LV ey TN opera a otah cher Ne iais ate sale afoienel ay Sire masa, rare) atalotmtatavane ain! SaT=intmloteln' a 
Gel inaeGh Gene Sac aeoaheoronadas - eaeresoe bb ase ea Ge aecas | 
Arithmetic and bookkeeping H 
TON Gino ae an SagoehOce sade up eeAESOer 
VAMRISPLUGCOICOC one ss aes nelssm ci ae = s 
LON TOWALOINISE epee aeteric ar Or SAO DUST O SECO OOOO SEE anos croc et ist Soi toaye 


TRON lee ee OEE ie SAB BR Re Sec Omen eaeaodu. HHUsREMCEane se sees | 44 44 44 


aThe third half year is intended only for acon preparing for the cover, furniture tapestry, and 
carpet making industries. 


Following is a synopsis of the subjects taught: 


Theory of weaving: Definition and classification of weaving; weaving with one 
chain and one shot; other classes of weaving; influence of the color and twist of the 
yarn on the appearance of the woven fabric; application of the various kinds of 
weaving processes to different classes of tissues. 

Design transferring: Characteristics of warp and weft; specification of the weaving 
process, of the order of colors, of the treadle arrangement, of the fixing and arrange- 
ment of the loom; determining the nature of the woven materials and the size of the 
yarn; calculations. 

Materials: Origin, production, and properties of the raw materials; main sourees 
and markets; commercial usages concerning purchase and sale; working the raw 
materials as far as the finished yarn; utilizing yarns; determining the strength, elas- 
ticity, twist, dampness, ete. 

Machinery: Handloom weaving—prepar ing the yarn for weaving and the appara- 
tus pertaining thereto; general construction and arrangement of a loom and disposi- 
tion of the various parts; card looms, and punching the cards for the same; Jacquard 
looms and cards; other features of looms. Motors ork, capac- 
ity, friction, resultant of forces, lever, rollers, wheel and axle, screw, parts of machines 
transmission, wheels, cranks, ete.; water wheels, turbines, steam engines, hot-air 
engines, explosion engines, electric motors. Reema for preparing material— 
Apparatus for preparing the warp and the weft; apparatus for warping, spooling, 
cutting, sizing, etc.; twisting machines. Power looms—Description of a typical loom 
used in the manufacture of woolen and part woolen goods; general review of the 
mechanism of the various looms; productive capacity, power required, and size of the 
various looms. Finishing apparatus—Finishing apparatus and processes of finishing 
used in the various branches of the industry, especially those taught at the school. 
Practical exercises—Preliminary work; setting up a hand and a power loom; weaving 
of samples; repair work; motors. 

Drawing: Drawing — wood and plaster models in outline and with shading; 
drawing from sketches and materials; exercises in combining colors, designing of Spe 
patterns from a given motive. 

Mechanical drawing: Work with drawing instruments, ruler, triangle, ete.; ele- 
ments of projection, sketches of parts of machines, working plans. 


4 


A ee eli A ory en a 


aD. 


TRADE AND TECHNICAL EDUCATION—GERMANY. 9389 


Technical arithmetic and bookkeeping: Review of arithmetic, brief commercial 
arithmetic; warp and weft calculations for tissues with one and with several colorsand 
with various sizes of yarns; calculations for the various processes with Jacquard 
looms; cost of goods; fixing-of prices; arrangement and keeping of books of an estab- 
lishment, such as yarn and stock books, design books, order books, ete.; mercantile 
bookkeeping is also taught according to the needs of the students. 

Dyeing: Dyeing raw materials, skeins, pieces; the most important dyestuffs; 
testing colors (whether they are fast); brief description of the dyeing and printing 
processes; discussion of the most important machines used in dyeing and printing. 

Jurisprudence: Important features of the industrial code; relations of factory work- 
ers, Sunday work, factory inspection, industrial courts, workingmen’s insurance; 
patent system; trade-mark regulations; tariff laws, etc. 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR DESIGNERS 
IN SCHOOL FOR THE TEXTILE TRADES, BERLIN. 


| 
| Hours per week, 


Subjects. First |Second| Third | Fourth 
half half half half 
year. | year. | year. | year. 


ie pene Are UEa BRS Se eee eC cena isp padcmcenasee bed ares 22 22 24 24 
“NYSE OATES GCC oe ne A en I I 6 a eae aplasia 
Wesien tramsierrms 25222 7. 5.42 = AEE aoe ee ea ee ween a erie eeee 6 6| ai2 aj2 
Practical exercises at the loom .. 6 6 a6 ag 
TE TET ES ly See — Pi eee nase bese aeelaacceaca 
Machinery (hand and power looms) 2 4 Pid Rete oe ae 

Ep ea eps ulna dn digeik aaa ued wasteecs 44 44 44 44 


aThese hours may also be devoted to sketching and other drawing. 


The course in technical drawing is as follows: 

Drawing from models in outline and in colors; drawing and painting from samples 
of materials; combining and preparing new designs; drawing and painting from plastic 
models, combining and designing new samples from plastic motives; drawing and 
painting from nature. 

In addition several of the designs are blocked out and worked up for actual use. 

The instruction in the theory of weaving, design transferring, prac- 
tical exercises, materials, and machinery is the same as in the weaving 
section. : 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR KNITTERS 
IN SCHOOL FOR THE TEXTILE TRADES, BERLIN. 


Hours per week. 
Rubjects. First half Second 
year. half year. 
nalysis and: production of knit goods. - 2... <2 eee ene ec ccee ec cce cine ceeimabes 4 4 
Pe eal see on the knitting machine .-.....-..-..-...---------+-----+. 16 16 
Theoretical lectures on knitting..........------------------- +--+ - 222 etree : A 
Theory of weaving..--.--- : 6 
Design transferring ... 2 
INF AORTA IS Ean catia nslare s ~ <iqisis’a araisiaielns~ wlerajainielan ~i=0 idee ss ih i aeceaines : 
IN EYo Tbe eA fee ad oe ac SAROenOseOBe oPacdcr oc One ap cone SCR One aee Eatery paeor SenCore : : 
Practical exercises at the loom.....-.-.---.-..-+-+------++ +++ eee reer eee reece ; 2 
Arithmetic and bookkeeping «. <2 ..--..-n-c-r eee w nescence sects neinecseesse ne 2 
DYAWiNG - .-.-. 2. eo ee cen ee ee ee enn ee ene enn ne cen cent eee eee ee leneee ee eee zg 3 
Diyala nese so ae ne win we aisles cone cle ent winis'nleinie sininieiminivincivieiwin e~ <omah Gasinicnine nase 2 
Jurisprudence. ..---.----- cece sce e ene cece rene cee teen eet e ete ett e ene nees 
USS 2a BCI SRE oe OME SIC DOSE TOC tn OA eee eee iets 44 44 
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Following is a synopsis of the courses in two of the above subjects: 


Analysis and production of knit goods: Method of producing smooth and pattern 
mesh goods, tricots, plushes, etce.; practical exercises on the knitting machine; work- 
ing at and preparing knitting machines and accessory apparatus. 

Theoretical lectures on knitting: Description of the various systems of hand and 
power machines. 

The remaining subjects are the same as those in the weaving section. 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE IN PASSE- 
MENTERIE MAKING IN SCHOOL FOR THE TEXTILE TRADES, BERLIN. 


; Hours per week. 
SNe First half | Second 
year. half year. 
—— t 
SU aKXory? ONAGAS ALO. JnncingohoaAadoqdDGADGACOnAODULTIOOAnCOoS aia brave ofataenraeaaeletere Rees 6 6 
IDOSAIGY HC ROSIE Cok Meer ans oo orn OOb OCHS SnOO Nae aOO LOS Co aan esp Sac dcoSdassa.32cc 8 8 
TWIG CH CI aeentss arias coe e eR eaC SESE oA ohts aan Merc Spee eA anOCane amc OOaS SOAS PAR Re aes as Oe 
INCOM VS Ae ons SGU aos tne ioc GoaC Onna p Os AGRE hae A Rosa oNe oA CB atbosnceecosic 4 8 
PRA ULC MILO ROTCISOR: cater ea bictats a's) aeaictte-cstotare etevajejclayaletn ere oireTa el te peiette ete ete eer 12 12 
Arithmetic and bookkeeping 3 2 
Drawing ..... {geod BcAbeGan 6 5 
IDE Ao en SOG OCeACOnan 2 2 
JLUUSIONUCLCING Cf crernieeisystetalateiatataleteleysic/=iel= a 1 
NOGA S oes mcrae 2 cei sielessiarmns etter nats aiarayay a tara aiaieicteta etoile eles e/aieye eiciala ata at alotare ite 44 44 


As will be seen from the foregoing table, the instruction in this 
course is similar to that given in the weaving section. The practical 
exercises, however, are devoted to the usual manual work, such as 
making cords, knots, tassels, etc., and work on passementerie, lace, - 
crocheting, braiding, and chenille machines, ete. 

SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR DYERS.IN 
SCHOOL FOR THE TEXTILE TRADES, BERLIN. 


Hours per week. 
Ub} eors First half | Second 
year, half year. 
Chemistnvia ma spb ysis: cram aise (ale ania (a/a1\a/ar0/<1aie talatcle(eiarn si vievete sve\elsiarsrainteralelere eereeereee 4 4 
CHEMISURVROR MD ONS. isetemcs aoe cite ers cts epistles Mins eile Minis a elale bree’ s Mate erceticene Seer 2 2 
Dyeing and chemical work in the laboratory 33 33 
AEM) TUES O Daw CAVA Oita orate orca ots, Seyeisie era ersaseieteieiaemie sialeiciovsiare cree ok ennai orate cletcsee yD 2 
INNO GE Faves Wis cash CoA e ean Gan Pad Oc BUSS EMEA AAGOR Gn EmTc TAD SO REO a at coe acer e sab 2 2 
UND IGM) OURS NEE: BAe coscrm can HoODnos JaL adeno DOU MOOBCUUBUOOO a mnrsocesooasecs 1 1 
Uo) (ot ey See ae PEO CRG rie ae oe Ss GOR AO Spt acme aces Gosh an ADR oe abet 44 on 44 


Following is a synopsis of the courses: 


Chemistry and physics: Inorganic chemistry, with special reference to dyestuffs; 
brief sketch of organic and analytic chemistry; heat, light, and electricity. 

Chemistry of fibers: Fibers, their chemical and physical properties; washing, 
bleaching, coloring matters, mordants, etc.; dyeing machinery. 

Dyeing and chemical work in the laboratory: Study of dyeing materials by means 
of experiments; testing the durability of colors in fabrics, ete. 

Spinning and weaving: Study of fibers and yarns and simple textures; their identi- 
fication when dyed; work at the loom, ete. 

Machinery and jurisprudence, the same as in the weaving section. 
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The subjects taught in the mercantile course of the evening and 
Sunday division include, for each of the two half-year terms, descrip- 
tion of goods, instruction being given on Sundays from 9 to 11 a. m.; 
pattern designing, given on Sundays from 11 a.m. to 1 p. m.; and 
practical exercises in weaving, given on Mondays and Thursdays from 
8 to 10 p. m. 

Lectures are given on the following subjects: 

Description of materials: Raw materials; description of the various fibers used in 
spinning, their source and processes of production; separating and cleansing; wash- 
ing, bleaching, carbonizing; artificial wool; principal markets for raw materials; 
prices. 

Manufacture: Spinning of the raw material; spinning processes; characteristics of 
yarns and their numbering; strength of yarns; making a sample book of yarns; 
weaving; distinction between woven and other, such as knitted, goods; principal 
parts of hand and power looms; purpose of the Jacquard and similar looms; dyeing 
of raw materials, of skeins, and of woven pieces; the important dyestuffs; testing 
colors; dyeing and printing processes; finishing, its processes and machines. 

Finished products: Preparing a sample book of finished products, including all 
kinds of woven goods; description of materials according to their colors; density of 
the warp and weit; study of the various classes of woven fabrics; defects, tests, and 
calculations; location of establishments for the manufacture of various classes of 
goods. 

Pattern designing: This study is used in connection with the description of mate- 
rials, and is given with the view of enabling the students to recognize the various 
classes of woven goods and to estimate the materials consumed in their manufacture 
and the prices of the same. 

Practical exercises in weaving: These are given with the purpose of making the 
students familiar with the processes of weaving, and of enabling them to recognize 
imperfections in weaving. 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED TO EACH, COURSE FOR DYERS IN 
SCHOOL FOR THE TEXTILE TRADES, BERLIN. 


Hours per week, 
Subjects. a8 
neney Second 

First year. year. 
(Cis Crane ORES UL Eee) ARS ASS RARE Ses BERS a See cone ice eer — oer See 2 2 
Chemistry of fibers......-..- Fede ecccasing tee ge te 2 Oboe anaes Eee eee 2 a 
Dyeing and chemical work in the laboratory.....-..-------------2+-+----eee- 2 2 
BTUs feu eee a ace taffeta fa laste ene iecn ee eimetoteae ieieieln intel wicin are sieiaisisisicte a dia)e'oisieieis 6 6 

' 


These hours are given on Thursday evenings and Sunday mornings. 
The courses for weavers, designers, knitters, lace workers, and embroi- 
derers include practical exercises at the handloom; analysis and pro- 
duction of knit goods; theoretical and practical instruction on knitting 
machines, power looms, hand and power lace-making machines, and 
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embroidery machines. The classes are held on Monday and Thursday 
evenings and Sunday mornings. 


NUMBER OF STUDENTS IN ATTENDANCE AT SCHOOL FOR THE TEXTILE TRADES, 
BERLIN, 1900-01. 


- Winter 
Course. t ies Bs term, 
; 1900-01. 
Day division: 
A Gt as is Perea GA OAT E DER Ore EE SEA Leb BOSCO eee Ae i SIO e Sete same 8 2 
LOSsillen ni) <p Seer eee Ee eee ene PEE EE Ae Ce erro pene. ene eee 25 23 
LLCO MIO em aPee ok bene cane aoe oeeeo Oder C oncom Co none snesesoseice sone Tse soca 1 
Passementerie making ........-- pone e dene wet te eee e econ nse eeseneeeccersaleceecener cas 3 
RETA LOTOCIY: soe olor errors tes anasto ae aa Nag nyo ee atale nln s Sigel eeme eee eae eerie 10 13 
IDA OlaV ee ce ae once EAB emc6ctearer a tbata sececoanad ethrocause ear remeco— ae 2 3 
fo 1 ys Pare a NE TR ee IIE ann oe eer mere are 1e 45 55 
Evening and Sunday division: : Y 
Giga tl oR ae ae ee eget Cae OR Se Aa See Ged one a. sone Ss SCSI BSS) 26 52 
PW ORS cage is Siayate ake e otapic Sr alas ss IS 3 cia tae ake a 17 20 
INV iC aR Se COLNE UC stay cree ara ns eyo erate ye ta eee 105 | 95 
Oal Ue ee ee RT cos yack ek neh oe 148 | 167 


_ There were, in addition, in the day division, 1 special student in the 
designing section, 1 in the dyeing section, and 3 in the weaving section. 

The latest year for which reports of the expenses of the school are 
available is 1897-98. In this year the total cost of running the school, 
with the exception of the expenses for heating, lighting, and repairs 
to building, was 70,533 marks ($16,787). The income, including 8,053. 
marks ($1,917) for tuition fees, was 18,730 marks ($3,268), leaving a 
deficit of 56,803 marks ($13,519), which was paid by the city and the 
State. The Chamber of Commerce and the Textile Association each 
contributed 4,000 marks ($952), while the Loom Workers’ Association 
contributed 380 marks ($90.44) toward the city’s share of the expense. 


YEARLY TUITION FEES IN THE DAY DIVISION OF SCHOOL FOR THE TEXTILE TRADES, 


BERLIN. 
Courses, [For Prus-|For other| For for- 
sians. |Germans.| eigners. 
Weaving, knitting, passementerie making, dyeing ........:............ $47.60 $71. 40 $190. 40 
DOS OUMIT Go Soro ara elect sysi=is = B [ataieha claim nianls Sfelaleis ye cisie = =e /e sielate seein alee eleat tele 14, 28 14, 28 190. 40 
Special students (yearly tuition for each hour per week).............-. 7.14 11. 90 23. 80 


In the evening and Sunday division the fee is 30 marks ($7.14) per 
term for each course of 6 hours per week for those taking class work in 
weaving, the mercantile course, and dyeing. For designers, embroi- 
derers, and others who take class work the fee is 6 marks ($1.43) per 
term for each weekly hour. For journeymen and apprentices in 
weaying, knitting, and passementerie making who are residents of 
Berlin or who work in the city, tuition is free. In the case of needy 
students of good character the fees are either wholly or partly remitted. 


4 
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SCHOOL FOR THE TEXTILE TRADES, CREFELD, PRUSSIA. 


The Crefeld weaving school, with its school for dyeing and finishing, 
is one of the most important in Germany or on the ‘continent of 
Europe. The weaving school was erected in 1883, at a cost of 
$225,000. Since then it has been almost doubled in size by the erec- 
tion of a new building for the dyeing and finishing departments, at an 
expense of $75,000. The rooms in the original building were thus set 
free to be used for the spinning and knitting operations. The school 
as now organized gives instruction in all the operations embraced in 
the textile industry, though, according to the general policy of each 
school specializing in respect to a particular branch of the industry, 
attention is chiefly given to the making of silk, satin, and velvet goods. 

As regards the general equipment of this school, no better descrip- 
tion can be given than that by the English Technical Instruction com- 
missioners who visited this school in 1896.( After mentioning the 
fact that they had inspected the several designing rooms, class rooms, 
and studios and lecture theaters, rooms for the analysis of patterns 
and the collections of raw materials, and that they found nothing 
wanting to make the equipment cf the school thoroughly up to date, 
they said: - 


In the spacious quadrangle the large top-lighted weaving shed con- 
tains 88 different kinds of power looms, several of which are run by 
separate electric motors, besides 44 handlooms. We were informed 
that in no factory in the world, and certainly in no other school, are 
found so many varieties of looms for woven fabrics. 

The new dyeing and finishing school consists of a lofty three-story 
building, containing a series of top-lighted sheds for the machinery 
and workrooms. The laboratories for the analysis of colors and for 
private research are very extensive, and the dyeing school contains 
every essential that is found in the most complete dyehouses. The 
finishing department is equally well equipped, no expense having 
been spared either in the provision of the largest machines or of the 
smallest details. We were told that no commercial establishments 
were better equipped than this school, and that consequently every 
student passing through it had the advantage of starting on his busi- 
ness career with a full knowledge of the newest facts and methods. 

The school at Crefeld, with its department for the application of art 
and science to the designing and dyeing of silk fabrics, must be 
regarded as affording another instance of the belief of German manu- 
facturers in the value of the best artistic and technical instruction. 
They recognize that it is the design and finish that sell the fabrics, 
and they have therefore spared no expense in the equipment of their 
schools and in the provision of the best instruction. 

By the president of the chamber of commerce and by other leading 
citizens the school was represented as the center of inspiration for the 
manufacturers of the whole district. The designers who have passed 
through it are kept in touch with all that it can teach by attending the 


4 Report on the Recent Progress of Technical Education in Germany, 1896. 


944 REPORT OF THE COMMISSIONER OF LABOR. 


conferences and lectures. If they wish for the adaptation of old forms 
and ideas in making their patterns they can go back to the best designs 
of every period. In the dyeing and finishing departments all new 
processes and colors are tested and analyzed, so that nothing is left to 
chance. * * * It was pointed out, moreover, that, owing to the 
many directions in which the school had fostered practical teaching, it 
had become possible, when the silk trade was depressed, to initiate new 
textile industries in Crefeld which might serve to occupy her machinery 
and find employment for her artisans. 

One of the most important features of the school’s equipment is the 
magnificent textile museum which it possesses. It contains over 8,000 
numbers, and is said to be the finest collection of textile patterns in 
the world. Here are found fabrics which are of extreme historical as 
well as of technical value. The collection includes articles from the 
tombs of the Egyptians down to the fashionable designs of the present 
day, those of the fifteenth, sixteenth, and seventeenth centuries being 
especially well represented. There is also an oriental section with 
many fine examples of textile art. The collection is kept up to date, 
and receives constant additions by means of purchases from the pro- 
ceeds of a fund devoted to that purpose. Some of the specimens have 
cost as much as $50 per square foot. Designers are in constant attend- 
ance copying the patterns. Asa result of the display of Persian and 
Turkish carpet patterns an industry for the making of Smyrna wor- 
sted rugs has been started which gives employment to several hun- 
dred employees. As showing the importance attached to this feature, 
it may be remarked that the decorations alone of the museum galleries 
cost $30,000. : 

The school is also in possession of an excellent technical library, 
which contains an exceptionally complete collection of trade publica- 
tions and technical literature. 

The institution is strictly for advanced instruction, and is intended 
for the preparation of chemical specialists, dyers, bleachers, makers of 
print goods, finishers, ete. The courses are given only during the 
day. The only course for foremen is one on Sunday, treating of the 
analysis of samples. Students to be admitted must be at least 16 years 
of age, and it is desired that they should have had some practical expe- 
rience in the trade. Very few of the students come directly from 
institutions of secondary instruction, the great majority of them havy- 
ing had some shop experience. A certain number come from the 
universities or polytechnical institutes, for the purpose of acquiring 
the more special training to be obtained in this school. 

The school year consists of 42 weeks of 48 hours each. There are 7 
regular courses, of which 2 are for wool and 5 for silk and other tex- 
tiles. Great attention is paid to practical work in the shops and labo- 
ratories, the products of which are sold. The employers of the 
neighborhood often have recourse to this school for information, tests, 
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etc. Sometimes work of an elaborate character is undertaken for 
them by the school. The students make excursions of observation to 
industrial establishments. 

The attendance in 1895-96 was 149, of which 117 were regular stu- 
dents, 18 special students, and 14 student designers. The Sunday 
course in the analysis of samples was followed by 116 students. The 
tuition fees are 300 marks ($71.40) for Prussians, 452 marks ($108) 
for other Germans, and 1,200 marks ($286) for foreigners. A con- 
siderable number of students, however, hold scholarships or receive 
aid in one way or another. 

The employers in Crefeld and the surrounding district are favorably 
disposed toward the school. Nota few of the machines in possession 
of the school have been presented to it by them. They also contributed 
liberally to the expense of its erection, and have continued to aid it in 
many ways. 


SCHOOL FOR THE TEXTILE TRADES, REUTLINGEN, WURTTEM- 
BERG. 


This school was founded in 1855 by the city of Reutlingen, with the 
assistance of an association of citizens interested in the movement. 
The scope of the school was gradually increased from the weaving 
school with which it started until in 1898 it comprised courses for 
hand and power loom weaving, knitting, spinning, designing, and 
dyeing. The courses offered are to prepare young men as manufac- 
turers, factory directors, designers, and master spinners, weavers, and 
knitters. Commercial courses for dealers in textiles are also offered. 

The courses of instruction comprise the following subjects: 


Spinning course: Raw materials—cotton, sheep’s wool, hemp, flax, jute, and silk. 
Spinning processes—their object; drawing and doubling; specifying the yarn num- 
bers. Ginning—the various gins and their characteristics; mixing. Opening— 
description of the openers of Creighton, Platt, Lord, Raylor-Land. Carding—theory 
and description of the various roller and other cards, their advantages and practical 
uses. Combing—the various systems of combing of Heilmann, Hubner, the Alsace 
Machine Company, etc. Drawing—general principles; relative speeds of the cylin- 
ders, ete. Roving, spinning, self-actors, throstles, water frames; steaming, reeling, 
and packing; twisting; worsted yarns; general construction and arrangement of 
spinning mills; preparing plans and estimates of cost; numbers of workmen and 
wage cost. 

Weaving course: The first half of this course is mainly theoretical, while the sec- 
ond half is principally practical work at the machines. The work requires one year. 
The subjects taken up are: Principles of weaving—recognizing weaving materials, 
wool, cotton, linen, silk, muslins, jute, etc. Study of the arrangements and acces- 
sories for preparing yarns for weaving; lectures on the formation of fabrics; design 
perforating. Investigation of fabrics made of various materials. Reckoning the 
quantities of yarn consumed and other factory costs in weaving. Decomposing and 
stenciling tissues with figures, etc. Jacquard weaving—analyzing various stuffs 
woven on Jacquard looms. Introduction to designing new forms of weaving, and 
samples of fabrics from suggestions of the instructor and from original ideas. Hand 
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weaying—practical weaving on the hand loom. Power-loom weaving—working on 
the preparatory machines, spooling, twisting, warping, sizing, etc.; weaving on looms 
of various kinds; weaving various kinds of fabrics; setting up power loomsand acces- 
sory machines; tending and otherwise managing steam boilers, engines, and dynamos. 

The theoretical instruction includes explanations of motors of various types, design 
perforating, warping, sizing; construction and running of looms and other machinery, 
sketching and drawing looms, ete. 

Knitting course: This course is similar to those given above, in that it prepares 
pupils for the positions of factory managers, foremen, and master knitters. The 
following subjects are taught: Technology—study of knit fabrics, crocheted, netted, 
hand and machine knit goods; explanation of mesh and chain fabrics and their pro- 
duction; explanation of the machines on which they are made; examination and 
analysis of fabrics; calculating the quantity and ascertaining the value of material to 
be used on the knitting machines. Practical work—preparing materials and appa- 
ratus; practical work on the knitting machines; production of knit goods. 

The second half year is devoted to explanations of the mesh machines, French 
and English circular machines, and the accessory apparatus. The other varieties of 
knitting machines are then taken up, and after the explanations actual work on each 
machine is done by the student. 

Pattern designing course: This course covers two years, and is intended as a thor- 
ough preparation for those desiring to fill positions as pattern designers. The pos- 
session of some facility in drawing is required of candidates for admission. The 
work consists of drawing and painting of ornaments from plaster models and from 
nature, especially of plants; projections, shading, and perspective; theory of style 
and training in original designing; transferring designs on the perforated cards, and 
finally executing them on the loom. 

Dyeing course: The work of this course includes general chemistry, the elements, - 
and their combinations; the important raw materials used in dycing; dyestuffs and 
mordants; sizing and finishing materials; technology of fibers, their action under the 
influence of chemicals; microscopic work; testing raw and other materials used in 
dyeing. Practical work in the laboratory with reference to the more important 
colors and the most improved methods of dyeing wool, silk, and cotton yarns and 
fabrics. Calculation of the cost of dyeing. 

In the weaving course, after the pupil has had a sufficient general 
training he is allowed to specialize in the weaving of those fabrics to 
which he intends to devote himself on leaving the school. The school 
possesses 40 hand and 20 power looms, with the proper accessory 
machines, so that ample opportunity is given the student for practical 
work. 

All.candidates for admission to the school must be at least 16 years 
of age and havea good education. The courses are for one year, except 
in the school of pattern designing, where two years are required. The 
tuition fees for Germans are as follows: 

Spinning course, 300 marks ($71.40); weaving course, 250 marks 
($59.50); knitting course, 210 marks ($49.98); designing (per year), 60 
marks ($14.28); dyeing (per year), 60 marks ($14.28). 

The fees for foreigners are 50 per cent higher, except for the pattern 
designing course, where it is double that for Germans. 

The regular teaching staff in 1902 consisted of a director, 7 teachers, 
and 3shop foremen. There were 109 pupils in attendance. The State 
subsidy in 1902 amounted to 33,800 marks ($8,044). 
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TRADE AND INDUSTRIAL CONTINUATION SCHOOLS. 


As previously stated there are two classes of schools in Germany 
which may be considered under the head of trade and industrial cons 
tinuation schools, namely, industrial continuation schools and trade 
continuation and trade schools. : 

As the instruction given in the industrial continuation schools is 
more or less of a general character, the programmes of subjects taught 
are usually about the same, and in most cases they are ,prescribed, or 
their limitations are defined, by the State governments. For this 
reason, and because these schools, though very numerous, are mostly 
small, a detailed description of any individual industrial continuation 
school is unnecessary. As already mentioned, the instruction usually 
consists of German, including business forms, correspondence, etc., 
arithmetic, bookkeeping, free-hand drawing, and such technical or 
trade drawing as will best prepare the pupils for their particular 
vocations. In some cases other branches, such as foreign languages, 
geometry, physics, chemistry, etc., are also taught. The industrial 
continuation schools for girls usually teach German, arithmetic, draw- 
ing, and such manual work as is peculiar to the sex, namely, sewing, 
embroidery, cooking, mending, etc. In the larger cities of Germany, 
and wherever the attendance will justify, the work of the industrial 
continuation schools is so specialized for individual trades that they 
become trade continuation schools for single trades or for groups of 
trades, and are therefore considered under that head in the description 
of individual schools. Such, for instance, are the guild schools, the 
two artisans’ schools, and the Industrial Hall of Berlin, which are 
deseribed in detail. 

In describing the individual schools, therefore, only the trade con- 
tinuation and trade schools need be considered. The trade schools 
proper and the trade continuation schools are separately arranged for 
description. 

TRADE SCHOOLS FOR SINGLE TRADES. 


The schools considered in detail under this head are only such as 
relate to single trades, and in which all-day instruction is given in 
both theoretical and practical work. While there are many of these 
schools in the German Empire, they are mostly small institutions which 
need not be described in this report. A selection has been made of a 
few of the most important types of trade schools, arranged alphabeti- 
cally according to the trades. 


SCHOOLS OF BASKET MAKING, WICKERWORKING, AND STRAW 
PLAITING, HEINSBERG, PRUSSIA. 


A peculiar interest attaches to the schools which have been founded 


in different parts of Germany for giving instruction in basket making, 
e 
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wickerworking, straw plaiting, etc., as here successful efforts have 
been made to create new industries or support declining ones for 
classes of the population greatly in need of remunerative work suitable 
to their abilities. 

With the constant development of the factory system large classes 
of the population dwelling in the villages and rural districts have seen 
this means of subsistence gradually taken away. It is a serious prob- 
lem in Germany, where the system of household production has grown 
to large proportions, to make some provision by which this class can 
be kept on a self-supporting basis. For a solution of this difficulty 
recourse has been had to the industry of wickerworking generally and 
basket making particularly. 

In Germany, as indeed in Europe generally, an enormous use is 
made of baskets for the transportation of certain products. Almost 
all the vegetables and fruits of the farm, which in America are packed 
in boxes, barrels, and other receptacles made of wood, are in Germany 
transported in wicker baskets. Reeds and wicker are much used in 
the manufacture of furniture and other articles. The wicker industry 
is therefore one of great importance. From the standpoint of the 
decay of domestic work, the significance of this industry lies in the 
fact that the work can be done in small shops, or even in households. 
The Government has therefore sought to provide a means for gaining 
a livelihood to the people in need of work in the rural communities — 
through the development of this industry, and in the accomplishment 
of this purpose main reliance has been placed on special schools giving 
the necessary instruction. 

The best, as well as the oldest, of the basket-making schools is that 
at Heinsberg, a village not far from Aix-la-Chapelle. It not only has 
done excellent work in its own locality, but has trained most of the 
instructors in the other schools which have been erected on its model. 
This school was founded in 1876 by a group of public-spirited men 
who constituted themselves into a company for the purpose “of intro- 
ducing and extending fine basket working in the Heinsberg region 
and giving to industrious families the opportunity to earn remunera- 
tive wages without leaving their homes.” Owing to the decline in the 
hand-weaving industry the need for such instruction was then particu- 
larly urgent. 

The school is in character an apprenticesnip shop, as a great part of 
the students’ time is given over to practical work. All the operations 
of basket and wicker work, including the making of cane furniture, 
the making and repairing of baskets, trunks, carriage bodies, etc., are 
taught. The theoretical studies include drawing, the elements of 
geometry, and writing. The student remains at the school two years 
if the full course is taken, the hours being from 8 a. m. to noon and 
from 2 to 7 p.m. Especial attention is paid to the finer branches 
of the trade. Lessons are also given in the cultivation of osiers. 
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The school has from 30 to 40 students in attendance. Their ages 
vary from 16 to 20 years. A contract of apprenticeship is made with 
each student. This contract provides fora penalty in case the stadent 
remains less than the full term of his service. A small remuneration 
is paid the students for the work done by them. This work is exposed 
for sale as in an ordinary commercial house. 

The school is now supported partly by private benefaction and 
partly by subsidies from the State, province, and commune. <A build- 
ing has been erected especially for its accommodation. The school 
has had a great influence in developing the trade of wickerworking in 
its locality. 

The success of the Heinsberg school speedily led to the establishment 
of similar schools in other parts of the country. Among the older of 

uch schools are those located at Gehland, Schurgast, Thann, Griwen- 
wiesbach, Ruppertshofen, Orsoy, Daun, and Bettingen. 

Similar efforts for the establishment of wickerworking schools have 
been made in Saxony, and there are now five schools located at Pirna, 
Wehlen, Schandau, Hohenstein, and Hinterhermsdorf. In addition to 
these Saxony has four schools for straw plaiting which are maintained 
by the communes. They are the school at Dippoldiswalde, founded in 
1836; that at Giissing, founded in 1878; that at Altenberg, founded 
in 1878, and that at Birenstein, founded in 1886. 


SCHOOL OF ARTISTIC CARPENTRY AND CABINETMAKING, 
FLENSBURG, PRUSSIA. 


The Flensburg school is an interesting example of a school main- 
taining close relations with practical shops. It was founded by a 
carpenter and joiner who was much impressed with the advantages 
of trade schools. After a number of years of existence it secured 
the recognition of the Government, and now receives a subsidy of 
20,000 marks ($4,760) annually. It is in consequence subject to the 
supervision of the Prussian ministry of commerce. The distinctive 
characteristic of the school is the effort made to give instruction in 
the artistic branches of woodworking and to employ the students in the 
making of articles intended for sale. The school thus belongs to the 
class of industrial schools operating according to the apprenticeship 
workshop method. 

The purpose of this school is thus to produce something more than 
skilled carpenters and joiners. It rather seeks to train a class of artis- 
tic woodworkers. Candidates for admission are subjected to more 
rigid requirements than is usual in guild schools. They must be at 
least 16 years of age, and pass a severe examination in drawing and 
other subjects. 

The school is attended by three classes of students: (1) Wood carvers. 
These are received after having entered into a formal apprenticeship 
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contract for a term of four years. They receive a remuncration for 
work performed by them as agreed upon in the contract. (2) Carpen- 
ters. Students in this section must have had five or six years’ actual 
practice in the trade. They work in the school shops as ordinary 
workmen, receiving the usual wages of the district. Evenings and 
Sunday mornings they devote to theoretical studies. For these privi- 
leges they pay a fee of 80 marks ($19.04) a year. (8) Joiners and artistic 
woodworkers. In this group the students devote their entire time, or 
54 hours a week, to the study of their trade. The dues required of 
them are 150 marks ($35.70). 

All the work of the students is performed in the private workshops 
of the director of the school. 

The city of Flensburg possesses a museum of industrial art which is 
of great service to the school. The students can there find samples of 
all the leading types of furniture and familiarize themselves with the 
character of each. 

Great attention is paid to drawing, both free-hand and mechanical, 
and to the theory and practice of designing and ornamentation. The 
method pursued is for the director to assign a given task to the pupils, 
such, for example, as the execution of a specified piece of furniture of 
certain materials that must cost not more than a given sum. The stu- 
dents are then required to make rough and detailed working drawings 
and devise the form and ornamentation. A comparison of the differ- 
ent plans is then made, and a selection of the best taken for execution. 
At each step the faults and the errors of judgment or taste are care- 
fully pointed out to the pupil. 

Mr. Omer Buyse in his report to the Belgian Government (% con- 

cludes his account of this school with the following remarks: 
o The experiment tried at Flensburg has been crowned with success. 
This school furnishes the proof that employers are more fitted than 
anyone else to create and direct trade schools. * * * The school 
at Flensburg finds itself in the most favorable condition to form per- 
fect workmen. Practical work constitutes the field of experience 
where all the knowledge required finds its application and where the 
workman acquires the moral qualities resulting from personal effort. 
Under the direction of competent professors who have both practical 
knowledge and artistic taste he becomes initiated into the secrets of the 
trade, a result more quickly arrived at as he cooperates in the produe- 
tion of useful articles. Before taking up a specialty he acquires a 
general knowledge of all the branches of his trade. His artistic train- 
ing keeps pace with his technical knowlege. In the treasures of the 
museum he learns the wholesome traditions of his trade; he familiarizes 
himself with the processes made use of by his predecessors and which 
cheap production has foreed them to abandon. He acquires taste, 
ingenuity, the sense of proportion, logic, and sincerity. 


«Etude sur les Ecoles Techniques, etc., en Allemagne, par Omer Buyse, 1898. 
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SCHOOL OF CARPENTRY AND CABINETMAKING, MAGDEBURG, 
PRUSSIA. 


The Magdeburg trade school for carpenters and cabinetmakers is a 
good example of the character of apprentice schools that have been 
organized in various trades by the guilds of Germany. This school 
was established by the carpenters’ guild of the city as the result of the 
exertions of a successful master cabinetmaker. All the members of 
the guild agreed to give over to the school the time of each apprentice 
for one morning of a workday in each week and also to take turns in 
assisting in the work of instruction. All of the apprentices of course 
are not sent to the school on the same day, an apportionment being 
made so that the number attending each day will be about the same 
throughout the week. Thus each day from 30 to 40 apprentices are 
in attendance, while the total number receiving instruction is in the 
neighborhood of 200. 

In order that the practical instruction of the apprentices may not be 
interfered with by their attendance upon the school, the apprentices 
agree to prolong their apprenticeship by three months, but this is not 
insisted upon where sufficient capability is shown. 

The teaching staff is composed of a director, 4 teachers of carpentry, 
and 1 of wood turning. ‘These teachers are trained by the guild itself, 
there being special courses and exercises for those persons desiring 
to fill these positions, either in the Magdeburg or in similar schools. 
The experience of the school is that a great advantage is obtained by 
securing teachers in this way, because the teachers, being themselves 
actively engaged in the trade, not only have knowledge of the charac- 
ter of the instruction needed, but are able to impart this knowledge 
in a way that can be readily comprehended by the apprentices. The 
following description of the school by Mr. Diederich, United States 
consul at Bremen, lays special emphasis on what can be done by a 
school without an elaborate equipment. ( He says: 

I recently discovered at Magdeburg a school that aroused my inter- 
est to an unusualdegree. Though somewhat familiar with educational 
work done in this country, and also with its technical schools, I had 
never yet seen such an institution. It seemed admirable—so much so 
that I deem it my duty to call attention to it, as it may interest others. 
There is no imposing architecture of any kind; no lecture halls, no 
chapel, no museum, no gymnasium, no campus; there are only half a 
dozen rooms on the top fioor of a four-story building in a narrow side 
street. It has no faculty of brilliant scholars, but only a few devoted 
men. ‘There is no liberal endowment by millionaire philanthropists, 
but a scant support from the Government, hardly sufficient, I was 
told, to keep body and soul of the institution together. 


The school was founded by a Mr. Kiefhaber, a citizen of Magdebure— 
a plain mechanic, a cabinetmaker, but a genius at his trade. After 
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having been prosperous in business, he wished to aid young men 
apprenticed to the trade of furniture making and carving in his native 
town. 

Under Prussian laws youths who, after having passed through the 
public schools, intend to learn a trade, are required to continue 
attending some school for some nights during the week and for two 
hours on Sunday. Such schools are called Fortbildungsschulen, a sig- 
nificant but untranslatable term signifying a school where the educa- 
tion is to be continued. Mr. Kiefhaber had, through his own long 
experience, become convinced that such schools could not accomplish 
this purpose satisfactorily, because boys at the age of from 14 to 17, 
after having been hard at work all day long, can not be in a condition, 
either physically or mentally, to attend school for hours with any 
benefit to themselves. He therefore conceived the idea of establishing 
the school above referred to. To accomplish his object, however, he 
needed the assistance of the Magdeburg union in the line of cabinet- 
making, sculpturing, and carving. Their cooperation was granted him 
to the fullest extent. All the boss mechanics of the cabinetmakers, 
though most of them are men without any means, and therefore can 
ill afford to lose even time, agreed to send each of their appentices 
to this school for a whole forenoon in every week, and also to take 
turns in assisting in the work of teaching. As these lessons are given 
every day from 8 to 12 o’clock, each apprentice in Magdeburg gets 
four lessons a week, all bearing directly upon his future work. 

I believe it is impossible to conceive of anything more practical than 
the teaching in these classes. * * * .No question is put, no fact 
explained, no definition given, and no drawing made but has some 
bearing upon either the materials or the tools or the purposes of the 
combined trades mentioned above. No step fonwind is taken until 
the why and wherefore of the preceding step has been fully understood 
by everyone in the class. And, as in all schools of like character, 
great stress is laid upon free-hand drawing. This is to give the young 
men not only all the technical knowledge needed, but also to train the 
eye and the mind in designing every part of the various styles of 
furniture, as well as artistic decorations in wood carving and inlaid 
woodwork, * *.* 

There are only a few salaried teachers employed, while there are 
always several boss mechanics present, as already stated, assisting in 
various ways. 


The following outline of the course of study has been obtained from 
the report of Mr. Omer Buyse to the Belgian Government: (® 


First year: The studies are based on principles of rational construction. Each arti- 
cle of furniture. has a definite réle to fill, and the dimensions, the form, and the con- 
struction must be adapted to thisend. In order to give a proper understanding of 
the connection between the function and the form of an object, the instructor takes 
up for examination and discussion the ordinary articles of furniture with which the 
pupils are familiar, such as a chair, table, closet, bed, picture frame, door, stairway, 
etc. Thus, in connection with the chair, the pupils study the legs, the seat, the back, 
etc., and, in a general way, the conditions of its construction, solidity, the nature of 
the wood, the joints, placing of the legs, comfort resulting from the dimensions of 
the seat, the placing and the form of the back, the artistic appearance, the unity and 


7 


“Etude sur les Ecoles Techniques, etc., en Allemagne, par Omer Buyse, 1898. 
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variety in its shape, ete. Lessons in drawing accompany these studies. The 
instructor sketches the article under consideration on the blackboard, with front and 
side views. It is said that this part of the instruction always arouses a lively interest 
on the part of the pupils, because it gives them the reasons for the work which they 
are doing in the shop every day. 

Second year: After the introductory work of the first year the pupils take up the 
details of construction. The study of joints is made a special feature of this year’s 
work; joints used in carpentry and cabinetmaking; their function, strength, and con- 
struction are carefully gone oyer; they are also drawn in projection and in perspective. 
Then the elements of furniture are taken up; the supports, the crosspieces, the pan- 
els, the bottom, the moldings, etc.; these parts are then combined to form the 
framework. This concludes the purely constructive work. The pupil has been 
shown the forms of pieces of furniture and how these forms are adapted to the uses 
for which the pieces are intended; he has thus been grounded in the elements of 
function, form, and dimensions of details—the first requisite of a good mechanic. 

Third year: The actual needs of the woodworking industries, especially that of 
eabinetmaking, require more of a workman than a purely technical education. 
Howeyer simple a piece of furniture may be, it must still conform to certain esthetic 
requirements. Seyere rules impose on the workman the necessity of using forms in 
moldings, for instance, which must show that he is master of his opportunities. 
Since the decoration of furniture must be rigorously dominated by its function and 
the material of which it is built nothing advances the education of the workman 
more than a careful study of forms applied to the objects of his trade. The study of 
moldings is one of the most important parts of this education. They give to furni- 
ture its style and show the personality of the maker. Under the two heads of func- 
tion and form, the instructor examines the different types of moldings and deeora- 
tions and points out the manner in which they should be made to be the outward 
expression of the function of the object under discussion. 

Fourth year: The last year is devoted to a study of ornament applied to wood- 
work, together with perspective drawing of the articles studied. The course is 
devoted to the study of complete sets of furniture, their construction and decoration. 


SCHOOL OF HORSESHOEING, DRESDEN, SAZONY. 


The industrial law of Saxony requires that only persons possessing 
a certificate granted by the Government authorizing them to do so 
ean practice the trade of horseshoeing in the Kingdom. This certi- 
ficate is granted only after candidates have passed the examination set 
by the State. To prepare candidates for this examination there is a 
special course at the State veterinary school at Dresden. Following is 
the description of this course as given in United States Consular 
Report 174, March, 1895: 

The period of study required in the department of farriery is five 
months. After the student has been through the course of anatomy, 
and has attained a perfect knowledge of the action of the muscles of 
the horse, and understands the wonderful harmony of the animal’s 
construction, his mind is ready for the intricate art of shoeing. In 
‘five months he will have grasped all the knowledge that is required 
respecting the manner of making and fitting shoes. 

The student, while in the shops, has the advantage of seeing num- 
bers of horses and all kinds of hoofs on which he must operate, always 
under the eye and directing influence of trained instructors. Not 
only has he these, but, in the museum, he has a collection of papier- 
maché hoofs, plaster casts, diagrams, etc., representing every possible 
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condition of hoof disease known; he has, also, for his guidance, a col- 
lection of shoes gathered from all parts of the world, from the first to 
the last invention. 

The uses of the muscles in connection with the hoof are clearly 
demonstrated by illustrations and drawings. All this the student has 
learned in his study of anatomy; the more direct instructions as to 
how a horse should be shod are given in part second of the instructions 
on shoeing. 

COURSES OF INSTRUCTION. 


Part 1: To judge how a horse should be shod; how to hold a horse 
while shoeing; how to take off the old shoe; how to prepare the hoof 
for shoeing; preparing the hoof to go barefooted; making shoes of all 
kinds; measuring and judging thickness and weight of shoe for certain 
horses’ hoofs; driving nails. 

Shoeing horses that interfere and scrape their toes. 

Shoes for winter; sharpening by means of ice nails; sharpening by 
means of steel tips; inserting calks with screws; arrangement of various 
kinds of calks. 

Care of the shod hoof; care of the unshod hoof; smearing, band- 
aging, ete. 

Part 2: General instructions regarding the shoeing of deformed 
hoofs, lameness, and division of hoof diseases. 

Hoof covering—Inflammation to which it is subject; bad nailing; 
stepping on nails; stepping on coronet; stern galls and stone bruises; 
injuries from dirt and snow balling under shoe; foundered hoofs; 
rotten hoof and horn, or hoof swelling. 

Change of hoof form—Flat and full hoof; buck and goat hoof; 
round hoofs; slanting or crooked hoofs; too sloping hoofs; ossified 
hoofs; split or cracked hoofs and treatment; horn break; loose hoofs; 
hollow hoofs; thrush, ete. 

The above are some of the subjects that a student must know and 
know perfectly, in order to become a master farrier. 

To enable persons to study farriery, and become masters in the art, 
under the laws governing the subject, the State has established in 
various parts of the Kingdom schools of farriery, the Dresden school 
being the central or parent for the local schools, sending them instruct- 
ors, etc. 


On May 1, 1900, 52 pupils attended the Dresden horseshoeing school. 
The school is in charge of an instructor, an assistant instructor of 
veterinary surgery, and two master horseshoers. 


SCHOOL FOR MARINE MACHINISTS, FLENSBURG, PRUSSIA. 


The purpose of the Flensburg school for marine machinists is the 
training of marine engineers and machinists for the commercial fleets 
of the country. Following is a condensed statement regarding this 
school, taken from the United States Consular Report No. 174, March, 
1895: 


There are four classes corresponding with the four classes enumer- 
ated under the imperial law of July 26, 1891, regulating the examina- 
tions and diplomas of machinists for sea or ocean steamers. The first 
and second class have annually two terms of twenty-two weeks each, 
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and the fourth class, two terms of eight weeks each. Besides these, 
the first and second classes have annually two preliminary courses of 
six weeks each. The expenses for first class are 50 marks ($11.90); 
second class, 40 marks (89.52); third class, 30 marks ($7.14); fourth 
class, 20 marks ($4.76). 

Plan of studies: Class [V—German, mathematics, and mechanics, 
9, 3, and 22 hours per week, respectively. Class I1[—German and 
penmanship, 10; mathematics, 4; and mechanics, 22 hours per week. 
Class Il—German, 4; English, 4; mathematics, 10; mechanics, 3; 
physics, 4; regulation of machines, 7; and drawing, 12 hours per week. 
Class I—German, 3; English, 5; planometry, 7; stereometry, 7; arith- 
metic, 7; trigonometry, 7; mechanics, 5; physics, 5; chemistry, 1; 
work on machines, 7; and drawing, 12-hours per week. 

In the preliminary classes, they have English, 2; mathematics, 8; 
mechanics, 4; drawing, 8; and German, with special reference to 
technical terms, 10 hours per week. 

Entrance: To enter the third and fourth classes, scholars must have 
passed through an elementary school. Directions are given in the 
school prospectus that boys who wish to begin with the second class 
should commence by attending Forthi/ldungs schools and taking up 
drawing, German, and arithmetic. The second class prepares boys 
who take examinations to enter the imperial marine. The preparatory 
course is for those who lack knowledge necessary to enter or keep up 
with the classes they enter, or want to enter. Inasmuch as the impe- 
rial examinations are exceedingly strict and impartial, the students 
desiring to take such are urged to come only after having passed 
through the very best possible preparatory course. How severe even 
the exammations for the various classes of machinists are, appears 
from the following extract from the law of July 26, 1891: 


Class 1V.—To enter this class, machinists must have passed either five years among 
the machinists of an ocean steamer, or part of five years among such and the 
remainder in a machine shop; two years, at least, must be on board ship. 

Class I11.—The young man must first haye served, two years as a fourth-class 
machinist, and two years either before or after obtaining a diploma as a fourth-class 
machinist. : 

Class II.—The applicant must have served, after his fifteenth year, five years in a 
machine shop or on board an ocean steamer. Two years must have been served on 
board ship, and two years in the shop, at the very least. ; 

Class I.—Applicants must haye served at least two years on board ship as 
machinists of the second class. 


One may be examined for the second class without having entered 
the third or fourth classes, but to enter the third class one must have 
passed the examination and have served in the fourth class; to enter 
the first class, the candidate must have passed for and served in the 
second class. Only such time in a machine shop as has been employed 
in assisting in shipbuilding or repairing counts. Service as a fireman 
(feeding the boilers) counts only for the fourth class. 

To obtain a fundamental, practical training, it is recommended to 
candidates to serve at least twelve months ina first-class machine shop, 
and, when possible, in a shipbuilder’s machine shop; or with a lock- 
smith and afterwards with a shipbuilding machinist. Apprentices are 
advised to put in their time of learning on small steamships, for the 
reason that they thus learn a great deal more and a great deal better. 
They are also urged to serve as stokers or firemen, to the end that 
they may be better able to judge later, when they advance, in regard 
to the fires and work thereon. 
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SCHOOL OF POTTERY, LANDSHUT, BAVARIA. 


The object of this school is to train young persons in the pottery 
trade, and those who desire to enter that trade, to become skilled 
journeymen, foremen, and masters. To this end the pupils receive 
theoretical and practical instruction, the former being given in the 
continuation school and the latter in the pottery school proper. The 
practical instruction embraces a study of the clays used, of the mate- 
rials used for glazing, the processes of mixing and working clay, and 
molding, dry ing, glazing, and burning ee in which special 
attention is given to improvement inform. The instruction in model- 
ing also develops the esthetic taste in pupils. In accordance with a 
ree of August 15, 1896, pupils of the third year receive instruction 
in stove setting, enabling them to set up ordinary tile stoves. Only 
such apprentices are admitted to this school as have the necessary 
practical preparation for this work, and have had sufficient prelimi- 
nary education to enable them to enter the continuation school. In 
exceptional cases, however, pupils may be admitted who have had no 
practical preparation in the pottery trade. Apprentices who have had 
experience receive wages according to their work and the usefulness 
of their products. Those who have had no practical training receive 
wages after they have advanced and shown their usefulness. Pupils 
of the latter class receive board and lodging at the school, upon 
application. Instruction is gratuitous, but a monthly charge of 4 
marks (95 cents) is made for lodging, heat, and light. Needy pupils 
from lower Bavaria are provided with these accommodations free of 
charge. 

The regular course of instruction in the pottery school proper 
covers three years. Deduction is made from this period in the case of 
pupils who have been apprenticed to a potter. They must, however, 
attend the school at least one year. 

In accordance with a decree of the ministry of the interior for 
church and school affairs, yearly prizes are distributed to the pupils. 
A prize of 10 marks ($2.38) is given to each pupil who has done meri- 
torious work in drawing and modeling, and whose conduct throughout 
the year has been good. Competitive prizes of 25 marks ($5.95) and 
15 marks ($3.57), respectively, are awarded pupils who at the close of 
the year satisfactorily execute a given piece of work, from one to two 
days being allowed them forthe same. The programme of instruction 
is as follows: 


First division: Drawing—pupils who have had no instruction in drawing must 
take a systematic course in drawing, such as is given in the Realschule. It includes 
the drawing of straight and curved lines, plane geometrical figures, and leaf forms. 
Modeling: Making the simplest ornaments for leaf forms in clay, in various styles. 

Second division: Drawing of antique vases, vessels, urns; exercises in simple color 
painting; drawing of ornamental and architectural forms in various styles for use in 
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stove decorations; fundamental principles of linear drawing; sketches and plans of 
stoves and fireplaces; modeling of animals’ heads and feet, figures for stoves in the 
style of the Renaissance; ornamentsin clay from antique modelsin Italian renaissance 
and Gothic forms, to be used on stoves. 


SCHOOL OF TOY MAKING, SONNEBERG, SAXE-MEININGEN. 


This school makes a specialty of the toy and doll making industry, 
for which this locality is famous. The school was founded in 1879 
and has had a steady growth. There are three classes with 5 in- 
structors. The subjects in which instruction is given are: German, 
arithmetic, geography, drawing, painting in water colors, modeling, 
preparing models and plans for toys,:wood carving, wood turning, 
anatomy, drawing of projections, perspective, history of art. 

A new building, for which the Government, assisted by private 
donations, bore the expense, was opened in 1901. 

The United States Consular Report No. 249, June, 1901, gives the 
following description of the institution: 


The massive stone building in which the school is located is 45 meters 
(147.6 feet) long and 15 meters (49.2 feet) deep and stands quite 
isolated, so that light and fresh air are freely admitted to the large 
rooms in which drawing and molding lessons are given; turning, wood 
carving, modeling of gypsum figures, and the preparation of the 
various kinds of clay for molding purposes are also taught. Space is 
provided for the exhibition of gypsum models, drawing patterns, ete. 
One room is principally used for modeling animals in life size, this 
being a specialty of the town of Sonneberg. Deserving of particular 
mention is the practical arrangement of the rooms in which the models 
and patterns are exhibited. They are separated from the large cor- 
ridors only by glass and wood partitions instead of by heavy walls, so 
that not only plenty of light is admitted into the passages, but the vis- 
itor is shown at a glance the extent of the work in which the pupils are 
engaged. The building contains two rooms for the Handelsfachschule 
(a school in which commercial apprentices, in addition to the work 
they learn in the respective offices, are taught foreign languages, the 
theory of bookkeeping, commercial geography, etc.). The office of 
the Sonneberg chamber of commerce is also located here. 

The exhibition of Sonneberg toys at the World’s Fair in Chicago 
was the subject of general admiration, and at the Paris exposition it 
was awarded the grand prize. This remarkable success, it is generally 
admitted, is to a great extent due to the work of the industrial school, 
although this has had quarters entirely inadequate for the purpose. 
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The following table shows the number of pupils during the last ten 
years: 


NUMBER OF PUPILS ATTENDING THE SCHOOL OF TOY MAKING, SONNEBERG, 1889-90 
TO 1899-1900. 


Pupils from— 
7 Sonne- Other 
Year. berg and| parts of Total. 
its neigh-| German 
borbood.| Empire. 
BESS SN eraser craters ete ease Cte ete are Stats rarer afaral ch ata ateyalarata oiMaPaC voialaNe'= (efoto ai wren ete 34 5 39 
Thee ie See Soh died oto comet Coser ene HAF op bun ONE cor meeadans Grice sare ses 34 8 42 
SDR Oe asso Ce oan Se crests he eis eee aisle 2 altaranggaca ots m re ciceteilem orenern aie ote ate lays lane ele 38 4 42 
TRCRAR ES a on Seen St eC Man ern: AREER a er cconuona yore: Sou sae 39 4 43 
Eee Oe te Se ie ee daca ste yr Sigrid nim aaron aaa bera baal ore aan MS 338 8 41 
HS Ode OR empnrte trast em eyelash ae Sec eta, ee aye cee alata 32 9 41 
SO OF mere pat crores te ee, eo rere eee ein worsen tater eee a Saar 39 8 43 
TENSOR An opin: on Sap aeree Avera ce aec eee 47 10 57 
1897-98.....--.---- 47 9 56 
4898-99. .....-.: ae aoe a 2 43 8 51 
PSOE LON Fe seers etc siete BOS oe eee eR RAC OOP ee MES eH on = aoe 46 8 54 


Better accommodations being offered in the new home, the number 
of pupils is expected to increase considerably. 


SCHOOL OF WATCH AND CLOCK MAKING, FURTWANGEN, BADEN. 


This school was founded in 1877. It is a State institution, bemg 
under the immediate supervision of the State industrial school 
council. Its object is to advance the interests of the watch, clock, 
and instrument making industries of the: Black Forest. It seeks to 
accomplish this object by training skilled journeymen, master work- 
men, and manufacturers in the various branches of these industries 
by means of a course of theoretical and practical instruction, and by 
offering advice and suggestions to persons engaged in the mechanical 
technical industries, especially on the subject of new constructions 
and patterns, testing of motors, working machines, ete. 

The affairs of the school are managed by a board consisting of the 
mayor of Furtwangen and 7 associates. The teaching personnel 
comprises the director and 5 assistant instructors. 

The sehool year opens May 1 and continues im session until about 
the middle of April, with an intermission from August 15 to Septem- 
ber 15, and the usual Christmas and other holiday vacations. 

Applicants for admission to the school must have attained the age 
of 14 years, and must have satisfied the common school requirements. 
Provision is also made for special students who desire to take either 
the practical or the theoretical course only, as far as the attendance of 
regular students, especially in the workshop, will admit, and provided 
that the eet conditions for admission to the school are complied 
with, as in the case of regular students. 

Taitione is 25 marks ($5.95) per year, payable in semiannual install- 
ments. Students of limited means may have their tuition fee remitted, 
either in whole or in parts Scholarships are provided for worthy, fade 
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trious, and capable students who are residents of Baden. During the 
school year 1900-01 the amount of 3,018 marks ($717) was thus dis- 
tributed of which 2,288 marks (8545) was appropriated by the State 
board of industrial education, and the balance by the districts of Bil- 
lingen, Freiburg, and Baden. All requisites for study are furnished 
by tthe school with the exception of writing books, drawing instru- 
ments, and fragile tools. 

The regular course covers three years. At the close of the school 
year public examinations and exhibitions are held, and prizes are 
awarded to pupils who have executed the best work. The work 
executed by the pupils belongs to the school, but it may be acquired by 
the pupils upon the payment of a price fixed by the school board. 
During the summer months the hours of instruction are from 7 a. m. 
to12 m. and from 1.30 to 7 p. m.; during the winter months from 
8a. m. to 12 m. and from 1.30 to 7 p. m. 

The school is divided into two departments—the department for 
watch and clock makers and the department for makers of instruments 
of precision and electrical apparatus. 

The following programme shows the subjects pursued in each 
department and the number of hours per week devoted to each: 


DEPARTMENT FOR WATCH AND CLOCK MAKERS. 


First vear: Arithmetic, 1 in summer; algebra, 2; geometry, stereometry, trigo- 
nometry, 2; experimental physics, 1; technology, 1; geometrical drawing, 4 in 
summer; projections, 4 in winter; free-hand drawing, 2; business forms and corre- 
spondence, 1; penmanship, 1; shopwork, 47 in summer, 43 in winter. 

Second year: Algebra, stereometry 2; technology, 1; physics, 1; mechanics, 2; 
bookkeeping and exchange, 1; free-hand drawing, 2; theory of watch and clock 
construction, 3; exercises in the theory of watch and clock construction, 6; shop- 
work, 43 in summer, 17 in winter. 

Third year: Theory of watch and clock construction, 2 in summer, | in winter; 
exercises in construction, 6; shopwork, 53 in summer, 49 in winter. 


DEPARTMENT FOR MAKERS OF INSTRUMENTS OF PRECISION AND ELEC- 
TRICAL APPARATUS. 


First year: Arithmetic, 1 in summer; algebra, 2; geometry, stereometry, trigo- 
nometry, 2; experimental physics, 1; technology, 1; geometrical drawing, 4 in 
summer; projections, 4 in winter; free-hand drawing, 2; business forms and corre- 
spondence, 1; penmanship, 1; shopwork, 46 in summer, 42 in winter. 

Second year: Algebra, stereometry, 2; technology, 1; physics, 1; mechanics, 2; 
bookkeeping and exchange, 1; free-hand drawing, 2; electro-technics and magnetism, 
2; exercises in construction, 6; shopwork, 43 in summer, 39 in winter. 

Third year: Technology, 1; mechanics, 1; electro-technics, 2; exercises in con- 
struction, 6; shopwork, 53 in summer, 49 in winter. 

Following is a synopsis of such of the foregoing subjects as are of special interest: 

Technology with exercises in sketching: Production and properties of metals; 
alloys; smelting; losses in smelting; crucibles and furnaces; amount of shrinkage; 
casting in sand and in clay; furnace, box, and stencil molding; core making; casting 
metals; working of material according to their malleability; apparatus for heating 
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materials; striking, stamping, and pressing tools; working materials according to 
their divisibility; cutting, shaving, and rasping tools; lathes; planing machines, 
drilling machines; grinding machines, etc. Also the following for makers of instru- 
ments of precision and electrical apparatus: Welding; soldering, gluing, cementing; 
polishing; engraving, etching, staining, and coloring metals; electroplating of metals; 
precipitates of metals. 

Mechanics: Composition and resolution of forces; parallelogram of forces; center of 
gravity; elementary machines; the various kinds of motion; acceleration; momentum 
of inertia; mechanical work; mechanical effect; friction; efliciency of machines, etc. 

Flectro-technics and magnetism: The electric state; sources of electricity; the sta- 
tionary electric current; the relation of bodies with reference to the electric current; 
effects of heat; mechanical effects; physiological effects; electro-magnetic apparatus; 
application of electricity to house telegraphy; construction, application, and disposi- 
tion of the telephone and microphone; lightning rods; electrical measuring instru- 
ments; methods of measurements; drawing of tools and the smaller apparatus used 
in fine mechanics and in electro-technics from copies and models. 

Theory of watch and clock construction: Gearing; chain; chain wheel; strings and 
cords; barrels; ratchets; theory of the draw spring; spring boxes; cogwheels; cylin- 
drical and conical wheels; the endless screw; screw wheels; laws of the pendulum; 
relation between mathematical and physical pendulums; center of oscillation; the 
simple pendulum; compensation pendulums; period of oscillation; escapements; 
study of cylinder, anchor, and other escapements; computation and construction of 
the dial and the striking mechanism; alarm mechanism; calculation of entire clock 
works; calculation of making alterations; electrical regulator clocks; electrical dial 
mechanism; clock with electric ratchet wheels; regulating regulator clocks; electric 
registering apparatus; electric water gauges; electric chronographs and chronoscopes; 
electric meters; exercises in drawing parts of watches and clocks from copies and_ 
models in connection with the theoretical studies; calculating, drawing, and con- 
struing difficult escapements of striking and repeating mechanism; calendar mechan: 
ism, and entire clock works from copies, models, and sketches. 

Shopwork: For watchmakers the exercises comprise work in filing, turning, 
boring, making small tools and component parts of clocks and watches; finishing, 
mounting, adjusting, and regulating clocks and watches; watches for special pur- 
poses, chronographs and marine chronometers. 

For makers of instruments of precision and electrical apparatus the exercises 
comprise work in filing, turning, boring, running working machines, making tools 
and small instruments of precision, electrical clocks, telephones, microphones, 
box compasses, measuring instruments for electrical purposes, small dynamos and 
electromotors. 


The annual expenses of students, including tuition, board, etc., 
range between 400 marks ($95.20) and 540 marks ($128.52), according 
to the means of each student. 

The total number of students in attendance during the school year 
1900-1901 was 70. Of this number, 29 attended the first-year class, 
21 the second-year class, 15 the third-year class, and 5 were special 
students. 


SCHOOL OF WATCHMAKING, FINE MECHANICS, AND ELECTRO- 
TECHNICS, SCHWENNINGEN, WURTTEMBERG. 


This school provides theoretical and practical instruction in the 
various branches of instrument making, including clock and watch 
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making and eclectro-technics. Its capacity is limited to 60 students. 
Preference is given to residents of Wurttemberg, but residents of 
other German States or of foreign countries may be admitted to the 
school if a sufficient number of residents of Wurttemberg fail to apply 
for admission. 

The school opens on the first day of May each year and continues 
in session until the latter part of April, with an intermission from Sep- 
tember 1 to September 30 and the usual holiday vacations. The hours 
of instruction during the summer season are from 7 a. m. to 12 m. and 
from 1.30 to 7 p. m.; during the winter season from 8 a. m. to 12 m. 
and from 1.30 to 7 p. m. 

The school provides for a three years’ course. To be admitted to 
the first-year grade applicants must have attained the age of 14 years 
and must have satisfied the common-school requirements. 

Applicants who have served an apprenticeship and haye attended a 
continuation school may be admitted direct to the second-year grade 
and exceptionally to the third-year grade, provided they furnish sat- 
isfactory evidence that they have pursued a preparatory course else- 
where and are qualified for the work of the grade to which they apply 
for admission. Adults, who already have a fixed occupation, may be 
admitted to the school as special students without examination. They 
may attend either the theoretical course only, or the theoretical course 
with its exercises in the workshop, for a period not exceeding one year. 

Tuition for residents of Germany is 25 marks ($5.95) per year, and 
for foreign residents 100 marks ($23.80) per year. Special students 
who take the theoretical course with its exercises in the workshop pay 
the same tuition per year with a proportionate reduction for a shorter 
period, the minimum fees, however, being 12 marks 50 pfennigs ($2.98) 
and 50 marks ($11.90), respectively. Special students who take the 
theoretical course only pay a quarterly fee of 3 marks (71 cents) for 
each hour per week; residents of foreign countries are charged double 
this amount. 

The following programme shows the subjects taught, with the num- 
ber of hours per week devoted to each: 

First year: Arithmetic, 2; geometry, stereometry, and plane trigonometry, 2; 
exercises in arithmetic, geometry, etc., 1; experimental physics, 2; technology, 1; 
geometrical drawing, summer term, 6; projections, wintér term, 4; free-hand draw- 
ing, 3; business correspondence, 2; shopwork, summer term, 46; winter term, 42. 

Second year—all students: Mechanics of solids, 2; technology, 2; bookkeeping and 
business computations, 2; free-hand drawing, 2; physics, 2. For watchmakers— 
construction of clocks and watches, 4; constructive exercises, summer term, 6; win- 
ter term, 4; mathematics, 2; shopwork, summer term, 43; winter term, 39. For 
instrument makers and electricians—constructive exercises, summer term, 8; winter 
term, 6; electric currents, 2; shopwork, summer term, 45; winter term, 41. 


Third year: For watchmakers—clocks and watches for special purposes and con- 
struction of special machines, 2; constructive exercises, summer term, 6; winter 
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term, 4; mathematics, 2; shopwork, summer term, 53; winter term, 49. For instru- 
ment makers and electricians—constructive exercises, summer term, 8; winter term, 
6; electric currents, 2; shopwork, summer term, 53; winter term, 49. 

The instruction in the workshop. begins with a series of exercises in filing, turning, 
boring, drilling, and the making of tools. Watchmakers have practice in making 
parts of clocks and watches; in constructing, taking apart, and adjusting clockwork 
or watches; in making clocksand watches for special purposes, chronographs, marine 
chronometers, etc., and in repairing. Instrument makers and electricians have 
practice in taking care of working machines; in making small instruments and. appa- 
ratus relating to electro-technics; in making electrical clocks, telephones, micro- 
phones, compasses, etc.; in making instruments of precision relating to the specialty 
of the student, as measuring instruments for electro-technical purposes, electric lamps, 
electro-motors, etc. ; 

The work made by the students in the workshop during the hours 
of instruction and for which the material has been furnished by the 
institution becomes the property of the school; but it may be acquired 
by the student upon the payment of a price fixed by the school board. 

The teaching staff in 1902 consisted of a director, 1 assistant, and 3 
shop foremen. On December 3, 1901, the students in attendance num- 
bered 57. - 

In 1902 the State granted a subsidy of 26,000 marks ($6,188). 


SCHOOL OF WOOD CARVING, FURTWANGEN, BADEN. 


This sehool was founded in 1877. Its object is the furtherance of 
the wood carving and joinery industries of the Black Forest region by 
giving instruction in the various branches-of wood carving and joinery, 
thereby developing skilled workmen, also aiding these industries in 
every possible manner. 

The school year opens the beginning of May and closes the end of 
April, vacations being granted from August 15 to September 15 
and from Christmas to New Year. Inorder to be admitted eandidates 
must be 14 yearsof age, must be physically fitted, and must have com- 
pleted their common school education. A special examination must 
be passed by nonresidents of Baden before they can be admitted. In 
special eases, pupils may be admitted who desire to take individual 
branches only. 

The tuition fee is 20 marks ($4.76) per year. Pupils must furnish 
their own drawing instruments and the tools for wood carving, the 
school furnishing all other requisites. Needy pupils are supplied with 
tools, etc., and the tuition fee is also remitted. The articles made by 
the pupils are the property of the school. 

The courses of instruction cover one year, and embrace five branches: 
Wood carving, modeling in clay and wax, free-hand and projection 
drawing, shaping from models, and joinery. During the summer 452 
hours per week are devoted to the wood-carving branch, 74 hours 
to modeling and shaping from models, and 124 hours to drawing. 
During the winter 40 hours per week are devoted to the wood-carving 
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branch, 9} hours to modeling and shaping from models, 14 hours to 
drawing, and 54 hours to the joinery branch. 

The pupils are systematically taught in carving, modeling, and draw- 
ing. They are taught from the simplest leaf forms to the finest orna- 
mental work. 

The work in joinery is thorough and enables the pupils to execute 
entire pieces of furniture. The school endeavors to keep pace with 
the most modern styles. During the past year it has executed several 
pieces of carving and joinery work in colored wood. The school is 
kept supplied with new models, etc., as the nature of the work 
requires. It keeps in touch with the local industry by executing 
pieces of work for local establishments and by loaning models. 

The board of administration of the school consists of the mayor 
and seyen associates. The teaching personnel consists of a director, 
5 instructors, and 3 assistants. 

Thirty-five pupils attended the school during the school year 1900-01. 
Of these, 28 were carvers, 6 were joiners, and 1 was a special pupil. 
Sixteen pupils received prizes at the close of the school year, 1899-1900, 
and 6 received honorable mention. A> sum of 380 marks ($90.44), 
realized from the sale of carved work executed by the pupils, was dis- 
tributed to worthy and needy pupils. The sum of 1,628 marks ($387) 
was realized from the sale of articles executed by pupils during the 
year 1899-1900. . 

The director of the school generally procures positions for graduates 
in the various establishments of the Black Forest region. A public 
exhibition is held at the close of the school year for the purpose of 
displaying work executed by the pupils, and prizes are awarded to 
those who have been the most successful. 

The school received subsidies and donations for scholarships amount- 
ing to 6,850 marks ($1,630) from the ministry of the interior, the 
industrial school board of the Duchy of Baden, and from other sources. 
The assets or receipts for 1900 amounted to 3,969 marks (9945) for 
stipends and prizes, and 4,250 marks ($1,012) for trade-school expenses. 


TRADE CONTINUATION SCHOOLS. 


These schools are intended to give to apprentices and journeymen, 
but particularly to the former, such theoretical instruction pertaining 
to their trades as they are not apt to obtain in a private workshop. 
They are largely conducted by trade guilds. As the city of Berlin, 
Prussia, possesses some of the best trade continuation schools in 
Germany, a selection from the schools of that city has been made for 
individual description. In 1901 there were in Berlin special trade 
continuation schools for bakers, barbers and hairdressers, basket 
makers, blacksmiths, bookbinders, cabinetmakers, chimney sweeps, 
confectioners, coopers, gardeners, glaziers, painters, paper hangers, 
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photographers, potters, printers, saddlers, shoemakers, tailors, tin- 
smiths, and wagon makers and wheelwrights. There were, in addition, 
four continuation schools where special trade instruction was given 
in several distinct trades for males, and a number of similar municipal 
and private schools for females. 

The schools in which several trades are taught are first described, 
and these are followed by the schools for single trades in the alpha- 
betical order of the occupations taught. 


ARTISANS’ SCHOOL NO. 1, BERLIN. 


This is the first of the two institutions, known as //andwerkerschulen, 
founded by the city of Berlin and subsidized by the State. These 
institutions combine the features both of industrial and of special 
trade continuation schools, and also include day classes in theoretical 
and laboratory work. They are governed by the same board which 
has charge of the building-trades school, described elsewhere, and are 
very highly regarded in Berlin. 

Artisans’ school No. 1 was established in 1880. Its purpose is ** to 
give to apprentices and workmen, especially during their leisure hours, 
a knowledge of drawing and the applied sciences and arts which con- 
cern their respective trades, and which serve as the necessary comple- 
ment to their shop practice.” The programme of instruction includes 
a large variety of courses of study the selection of which is optional — 
with the pupils, except that for the advanced classes pupils must show 
that they possess the necessary preparatory knowledge. Following 
is a list of the courses and the hours per week devoted to each: 

Free-hand drawing, 2 and 4; aquarelle, 4; drawing with compasses, 2 and 4; pro- 
jection drawing, 4; descriptive geometry, 4; trade drawing, according to occupation, 
4; study of forms of ornamentation, 4; modeling in clay and wax, 4; decorative 
painting, 4; arithmetic, 2; algebra, 2; geometry, 2; trigonometry, 2; higher mathe- 
matics, introducing analytical geometry, differential and integral calculus, 1; mathe- 
matical exercises, including problems in physics and mechanics, 2; physics, 4; 
mechanics, 2; electro-technics, 4; chemistry, 4; chemistry and pharmacy, 4; book- 
keeping, 2. 

The purpose of offering so many courses is to enable each student 
to select those which will be of greatest service to him in his work. 
Thus the instruction in trade drawing is specialized in separate courses 
for cabinetmakers, wood turners, tinsmiths, locksmiths, artistic 
wrought-iron workers, machine builders, electricians, watch and 
clock makers, masons, carpenters, stonecutters, coppersmiths, gold- 
smiths, silversmiths, brass workers, gas fitters and plumbers, lock- 
smiths and structural iron workers, makers of scientific instruments, 
opticians, engravers, wood and stone carvers, pattern makers, painters, 
paper hangers, decorators, lithographers, and printers. 

The hours of instruction for these courses are, as arule, in the after- 
neon and evening of week days and on Sunday mornings. 
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In addition to these courses there are the following special trade 
schools and classes connected with this institution: A trade school for 
instrument makers, witha one-year day course; a day class in electro- 
technics, with a one-year course; a day class for cabinetmakers; a day 
class for painters; a day class in modeling; and a trade class for 
compositors, 


z 


TRADI SCHOOL FOR INSTRUMENT MAKERS. 


This school, known as Luchschule fiir Mechaniker,is intended to 
give the needed theoretical knowledge to makers of instruments of 
precision and of electrical apparatus. It gives the journeymen in 
this trade the opportunity of obtaining such a knowledge of mathe- 
matics, physics, mechanics, instruments, electro-technics, technology, 
and industrial drawing as a foreman or superintendent of an establish- 
ment for instrument making ought to possess. At the same time it 
giyes to the students a foundation for further study in the special 
direction of fine mechanics and electro-technics. 

The course of study covers one year, beginning in October. Per- 
sons attending only one half year may obtain certificates of attendance 
for that period. 

The hours per week devoted to each study are as follows: 

First half year: Mathematics, 5; physics, 5; exercises in physical mathematics, 3; 
technical mechanics, 3; study of instruments, 4; electro-technics, 4; technology, 2; 
drawing, 14; total, 40 hours per week. 

Second half year: Mathematics, 2; physics, 3; exercises in physical mathematics, 
2; chemistry, 2; technical mechanics, 2; study of instruments, 4; electro-technics, 4; 
technology, 2; drawing and sketching, 14; practical exercises in the physical labora- 
tory and excursions, 5; total, 40 hours per week. 


DAY CLASS IN ELECTRO-TECHNICS. 


This class is intended to give to journeymen electricians such theo- 
retical instruction as will fit them to become mounters of electrical 
apparatus, and foremen, laboratory workers, etce., in factories and 
other establishments. 

The course covers one year, beginning in October. A pupil who 
desires to leave after completing the first half year can obtain a cer- 
tificate of attendance during that period. 

The hours per week devoted to each study are as follows: 

First half year: Mathematics, 4; physics, 5; chemistry, 2; electro-technics, 16; 
drawing, 8; laboratory work and excursions, 9; total, 44 hours, 

Second half year: Mathematics, 3; physics, 2; chemistry, 2; electro-technics, 14; 
motor machinery,, 2; drawing and sketching, 10; laboratory work and excursions, 9; 
total, 42 hours. 

DAY CLASS FOR CABINETMAKERS. 


This class is intended to give such instruction and skill in drawing 
as will enable journeymen, masters, draftsmen, or superintendents of 
cabinetmaking establishments to understand and to prepare working 
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plans and sketches used in their lines of work, namely, in furniture 
making, building joinery, and interior decorations. The class is 
divided into two grades. 

The courses begin in April and October of each year, instruction 
being given during 40 hours of each week. Persons are not admitted 
to the higher grade unless they have completed the studies provided 
for in the lower grade. Each course covers one term. 

The instruction given in the lower grade consists of drawing with 
compasses; projection drawing; descriptive geometry; shading; orna- 
mental drawing and sketching simple ornaments; drawing of archi- 
tectural decorative objects, accompanied by descriptive statements; 
preparing sketches and specifications of furniture; measuring and 
sketching parts of furniture and of whole pieces; preparing drawings 
for use in workshops; designing simple furniture; and building join- 
ery work. 

The instruction given in the higher grade consists of designing 
ornaments, shadow work, and perspective; study of styles of orna- 
mentation for furniture and interior decoration; exercises in sketch- 
ing and preparing specifications. 


DAY CLASS FOR PAINTERS. 


This class is organized for the purpose of giving journeymen and 
apprentices an opportunity to secure instruction in drawing, paint- 
ing, and the yarious technical features of their trade during the four 
winter months. 

Those who possess only a slight facility in drawing when they enter 
are first given work in drawing surface ornamentation and painting in 
water colors. ‘This is followed by drawing from plastic ornaments 
in outline, executing drawings in white and black, and water-color 
painting. 

Students who are familiar with such work begin with drawing and 
painting from plastic models and executing in colors. They are 
encouraged as far as possible to cultivate an independent taste in the 
use of colors. Advanced students who have had practical experience 
and have acquired some skill in drawing take up the preparation of 
working drawings, or decorations for ceilings, walls, etc., and execute 
studies in life size from sketches and models. 

Students of more than average ability take work in aquarelle and 
execute larger decorative plans with figures. They also do painting 
from nature (still life, flowers), draperies, ete. 

_ The courses begin in November and end with the close of February. 
Students may enter at any time. 


DAY CLASS IN MODELING. 


These classes are intended for wood carvers, modelers, engravers, 
chasers, etc. An effort is made to give the students such skill in 
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modeling in clay and wax as will enable them to perform the work of 
their occupations. 

Modeling of ornaments is taken as the basis of the work, and is 
done from plastic samples, photographs, and drawings. Advanced 
students are given plans to execute for receptacles, furniture, ete. 
The study of nature forms and their application in ornamenting is 
given special attention. 

The modeling of figures is done first from plaster casts and casts 
from natural objects. Advanced students have work in portraiture 
and modeling from life every afternoon. 

The purpose of the instruction is:to enable the student to execute 
the decorative and artistic designs used in practical life with a con- 
sistent use of figure and ornament decoration. 

The courses are given in the morning and evening and require 
thirty-six hours per week. Students may enter at any time during 
the term, which begins on the 1st of October. 


TRADE CLASS FOR COMPOSITORS. 


This class offers opportunities to journeymen compositors and 
printers to educate themselves in the artistic and technical branches of 
their trade. The course of instruction, which begins in April and 
October of each year, covers two half-year terms. During the winter 
term 1900-01 it comprised the following subjects: 


Section A: Sundays, 8 a.m. to 12 m.—Typographic sketching and designing. This 
includes instruction and practice in typographical arrangement; styles of type; typo- 
graphical ornamentation and its application; study of colors; the technical applica- 
tion of colors; printing in colors. Mondays and Thursdays, 7 to 9 p. m.—Drawing 
letters, ornaments, and plants; designing; study of styles. 

Section B: Tuesday and Friday, 7 to 9 p. m.—Typographical sketching and 
designing, continued. This includes instruction and practice in book work, job 

« work, ete. 


_ Section C: Sunday, 8 a. m/ to 12 m.—Trade instruction consisting of lectures, dem- 


2 onstrations, and practice. From 8 to 10 a. m.—Study of machinery; the latest 


styles of presses; printing of illustrations; electric power transmission and lighting 
in printing establishments. From 10 a. m. to 12 m.—Engraving on metal and other 
materials and treatment of plates. 


Regular attendance is required at this handicraft school. Certifi- 
cates are given at the close of each half-year term. The tuition for 
the half-year term, payable in advance, is as follows: For the evening 
and Sunday courses: 6 marks ($1.43) for 8 hours per week or under; 
9 marks ($2.14) for 9 to 12 hours per week; 12 marks ($2.86) for 18 
hours per week or over; course in electrical installation, 6 marks 
($1.48). or the trade and day classes: Trade school for instrument 
makers, 60 marks ($14.28); day class in electro-technics, 100 marks 
($23.80); day classes for cabinetmakers and painters and in modeling, 
5 marks ($1.19) per month; trade class for compositors, same as for 
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the evening and Sunday courses. Persons without means may be 
granted scholarships. 

The total attendance at Artisans’ School No. 1 was 1,988 in the 
summer of 1900 and 2,570 in the winter of 1900-01. 


ARTISANS’ SCHOOL NO. 2, BERLIN. 


This school, which was patterned after Artisans’ School No. 1, was 
opened in 1892. The evening and Sunday courses cover very nearly 
the same subjects as those in the other school. 

Two courses not given in the other school are chasing, 4 hours per 
week, and practical exercises in artistic wrought-iron work, 4 hours 
per week. The former course includes chasing and relief work, that 
is, chasing of hollow objects and their decoration with ornaments and 
figure designs copied from drawings, models, nature, and photographs. 
The instruction is intended for chasers, gold and silver smiths, braziers, 
artistic wrought-iron workers, and copper and tin smiths. The prac- 
tical exercises in artistic wrought-iron work consist of forging, chas- 
ing and engraving ornaments, mounting, and decorations for uten- 
sils, gratings, trellises, and house fixtures, from models, drawings, 
photographs, etc., the various styles of ornamentation being considered. 

Another subject not taught in the other school is that of sketching 
and calculating the elements of machinery. The instruction consists 
of 2 one-year courses of 2 hours per week each. 

In addition to the Sunday and evening courses, this school has a day 
class for painters and a day class for braziers and artistic metal 
workers. The day class for painters is similar to that of the other 
school. 


DAY CLASS FOR BRAZIERS AND ARTISTIC METAL WORKERS. 


This class is conducted for the purpose of training students in draw- 
ing and designing artistic objects in bronze and wrought iron, such ase ae 
chandeliers, utensils, gratings for windows, doors, and similar objects 
of artistic value. The production of these articles constitutes one of the 
most prominent industries of Berlin, and the school aims to furnish a 
supply of skilled workmen for the establishments engaged in this 
branch. The training given is such as to fit the students to fill posi- 
tions as foremen, managers, or designers. 

The subjects taught are as follows: Free-hand drawing, designing 
of ornaments, and water-color work, including drawing of ornaments, 
figures, and utensils from plaster and other models, with special con- 
sideration of the treatment required by the various kinds of material 
used in the different branches of artistic work; designing of orna- 
ments; water-color work. Architectural drawing comprises drawing 
of profiles, bases, moldings, capitals, pedestals, window and door 
rasings, ceilings, the application of architectural forms to industrial 
art objects. 


TRADE AND TECHNICAL EDUCATION—GERMANY. 969 


The braziers and those who are engaged in related trades study 
technical drawing and designing and are taught to make sketches of 
utensils which serve as samples for the work to be executed; advanced 
students practice in detail work from given sketches and models, and 
design objects of various kinds. From these designs the workitg 
drawings with the necessary details are made for the modelers and 
braziers. The artistic ironworkers make sketches of rosettes, foliztes, 
and other ornamental forms, and then design wrought-iron utensils, 
trellises, chandeliers, and similar articles. Advanced students do detail 
work from given sketches and samples, and design articles from specifi- 
cations given by the instructor. From these designs the working 
drawings with all necessary details are made. Every two weeks con- 
tests are held in original work to stimulate independence in designing. 

The work of sketching is given with the view of enabling the student 
to copy designs from museums, exhibitions, ete. 

The development of ornamental forms and their proper application 
to products of the industrial arts from classic times to the present, 
illustrated by drawings, discussions, and graphic presentations is 
embraced in the study of industrial art forms. In addition, visits are 
made to the various establishments producing industrial art objects. 

The instruction is given in half-year courses. Following are the 
hours devoted to each branch: 

Free hand drawing and designing, and water-color work, 8; architectural drawing, 
4; trade drawing and designing objects of industrial art, 19; sketching, 4; descrip- 
tive geometry, 6; study of forms of industrial art, 4. 

The regulations and tuition rates are the same as in Artisans’ 
School No. 1 for similar branches. The tuition for the day class for 
braziers and artistic metal workers is 30 marks ($7.14) per half-year 
term. 

The total attendance at Artisans’ School No. 2 was 953 in the sum- 
mer of 1900 and 1,608 in the winter of 1900-01. 


THE INDUSTRIAL HALL, BERLIN. 


In the continuation schools a great deal of attention is given to 
mechanical drawing. This special kind of drawing—the so-called 
drawing of working models—is stated to be the backbone of instruc- 
tion offered in the continuation schools. As this system developed 
it became increasingly important that instruction should be of the 
proper character and particularly that it should haye direct relation to 
industrial pursuits. This could best be accomplished by some system 
whereby the instruction or its supervision should be centralized. There 
was accordingly created in Berlin what is known as the central indus- 
trial hall (Gewerbesaal) where all branches of industry were united in 
one institution and taught by a special and well-qualified group of 
teachers. The head of the institution is the supervisor of technical 
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mechanical drawing courses. He selects proper teachers and deter- 
mines the method and means of instruction, so that now the city 
authority has some guaranty that the various industrial courses are 
appropriately prepared for by the instruction given in drawing. 

The Industrial Hall has 10 branch schools distributed over the 
various parts of the city, so that everyone may find means of instruc- 
tion near at home. These courses are, with one exception, offered in 
the evenings and on Sundays. 

In order to attend one of these schools the person must follow the 
trade to which the course selected relates, must have finished his pri- 
mary education, and must pay a tuition fee of 4 marks (95 cents) 
each semester. The instruction includes special drawing classes for 
the different trades. Following is a list of the evening and Sunday 
courses, and the hours per week devoted to each: 

Preparatory drawing, 4; trade drawing for machine builders, 4; trade drawing for 
instrument makers, 4; trade drawing for house and locksmiths, 4; trade drawing for 
artistic wrought-iron workers, 4; trade drawing for structural-iron workers, 4; mod- 
eling for artistic wrought-iron workers, 4; mathematics, mechanics, and machinery, 2 
In addition, there are day classes for machine builders, with 36 hours’ instruction 
per week. 

The character of the instruction given in the evening and Sunday 
classes may be seen from the course prescribed for machine builders. 

The course for machine builders includes drawing of parts of ma- 
chines from models with the dimensions given; free-hand sketching 
from models and preparation of working drawings from these sketches; 
drawing from models with modifications from es originals; prepara- 
tion of tracings from pencil drawings. For students puede 
advanced the work consists of designing parts of machines, executing 
drawings in various styles, and designing entire machines. 

The day classes for machine builders offer courses covering 36 hours 
per week for two half years. Fourteen of the 36 hours are devoted to 
drawing; the other hours are given to mathematics, physics, chemistry, 
ee. elements of machinery, materials, and electro-technics. To 
be admitted to this school students must have had three years’ experi- 
ence in their trade; they must have had a good common school educa- 
tion and possess some facility in drawing. The tuition fee is 50 marks 
($11.90) per term. 

The ten branch schools of the Industrial Hall have evening and 
Sunday trade drawing classes for instrument makers, elec 
machine builders, locksmiths, artistic wrought-iron eo classes in 
modeling, preparatory trade drawing, projection drawing, mechanics, 
machinery, mathematics, and algebra. These classes are all held in 
the rooms of public schools. 

The latest year for which reports on finances are available is 1898— 
99. During this year the total expense of conducting the school was 
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59,570 marks ($14,178). A total of 15,702 marks ($3, 737) was received 
ee tuition fees, leaving 43,868 marks ($10,441) to be supplied by the 
city. 

The following table shows the attendance at the Industrial Hall for 
a series of years: 


ATTENDANCE AT THE INDUSTRIAL HALL, BERLIN, 1893-94 TO 1900-01. 


Number of stu- I Number of stu- 
dents. . dents. 
Year. Year. 
Summer | Winter Summer | Winter 
term. term. term. term. 
| - ‘ 

US ee eee 1, 151 | BO So a PROTKU8 Pern eo nace aaenc ae 1, 508 1, 834 
Li cae SCR See, ga eee ata aes 1, 235 1, 367 || 1898-99... 1,720 2,176 
TSU EN Ra eS a oe ee 1,151 1,471 || 1899-1900. . aime 1, 922 2, 303 
SR Op eee ee eens Leeks 1,321 ci i I MSO See eteeecmeeeien Paes 1, 978 2, 385 


In 1899-1900 the attendance at the day school for machine builders 
was 25 during the summer term and 34 during the winter term. 


MUNICIPAL CONTINUATION SCHOOLS FOR GIRLS, BERLIN. 


There were nine of these schools in Berlin in 1901, but as their 
courses of instruction, organization, and management are about the 
same taey may be described collectively as a single school. The 
object of these schools is to supplement the common school education 
in such a way as to prepare girls for practical work of all kinds and 
to encourage a taste for such vocations as properly belong to the 
woman’s sphere. They are maintained exclusively by the city. 

The instruction is arranged in courses. These include German, 
arithmetic, drawing, bookkeeping, French, English, stenography, 
typewriting, sewing, embroidery and other handiwork, cutting for 
garments, machine sewing, machine embroidery, tailoring, ironing, 
millinery, cooking, singing, penmanship, and gymnastics. Each 
branch constitutes a course, the courses, with few exceptions, being 
divided into from two to picks graded fee: 

The classes are usually in session two hours per week, festa in 
a few cases they continue for three or four hours. The hours are 
generally from 3 to 5 p. m., 5 to 7p. m., and 7 to 9 p. m. on week 
days except Saturdays, but in some cases the sessions are held at other 
times between the hours of 8.30 a. m. and 3 p. m. 

The tuition fee for the entire instruction, exclusive of ironing and 
tailoring, foreign languages, stenography and typewriting, and cook- 
ing, is 50 pfennigs (12 cents) per month. Pupils taking either ironing 
or tailoring in connection with other studies pay 1 mark (24 cents) 
per month, and those taking both in connection with others pay 1.50 
marks (36 cents) per month. The tuition for instruction in foreign 
languages is as many marks per half-year term as there are hours 
of instruction per week. Tuition for instruction in stenography and 
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typewriting is 50 pfennigs (12 cents) per month each. For the course 
in cooking a fee of 4 marks (95 cents) per half-year term is charged. 

The total attendance at the nine schools was 3,476 during the sum- 
mer of 1900 and 3,823 during the winter term of 1900-01. 


SCHCOLS OF THE LETTE SOCIETY, BERLIN. 


The Central Society for the Welfare of the Laboring Classes (Cen- 
tralverein fiir das Wohl der Arbeitenden Klassen), founded in Prussia 
in 1844, decided in 1865 to take steps to provide women with better 
opportunities for earning a livelihood. This resulted in the organiza- 
tion in Berlin of a society with this special object in view (Verein zur 
Forderung der Erwerbsfihighett des Weiblichen Geschlechts). Tt pro- 
posed: 

(1) The removal of the obstacles and prejudices in the way of female 
employment; (2) the fostering of educational institutions for the com- 
mercial and industrial education of females; (3) furnishing information 
regarding opportunities for learning trades, and securing situations 
and help in so far as existing institutions were Inadequate; (4) the 
establishment of women’s exchanges for the exhibition and sale of 
women’s handiwork and other artistic products; (5) the protection of 
women against harm, either morally or otherwise, especially by giving 
information regarding suitable lodging houses. 

In accordance with this programme, the society éstablished in Ber- | 
lin a commercial school, an industrial school, a school for the training 
of ladies’ maids, a training school for house servants, a housekeeping 
school, a school for training teachers of industrial schools, a school 
for compositors, and a school of photography. 

The industrial school comprises fourteen independent courses, as 
follows: (1) A theoretical and practical course in garment making, 4 
months; tuition, 1 to 8 months, 15 marks ($3.57) per month; 4 months, 
50 marks ($11.90); (2) a theoretical and practical course in garment 
cutting, three months; tuition, 15 marks ($3.57) per month; (3) machine 
sewing, 2 months; tuition, first month, 12 marks ($2.86), second 
month, 6 marks ($1.48); (4) preparatory course for the State teachers’ 
examination in sewing, knitting, ete. (//andarbezt), 7 months; tuition, 
67.50 marks (616.07); (5) course in hand sewing, mending, artistic darn- 
ing, linen embroidery, etc.; tuition, 5 marks ($1.19) per month; (6) 
millinery, 4 months; tuition, 48 marks ($11.42); (7) artificial-flower 
making, 4 months; tuition, 48 marks ($11.42); (8) ladies’ hairdress- 
ing, 2 months; tuition, 24 marks ($5.71); (9) washing and ironing, 3 
months; tuition, 36 marks ($8.57); (10) lace making, 1 month, 12 
marks ($2.86); (11) cooking and housekeeping, 8 months; tuition, 75 
marks ($17.85); (12) fruit and vegetable preserving, 1 month; tuition, 
10 marks ($2.38); (18) course for teachers of cooking and housekeep- 
ing schools, 1 year; tuition, 400 marks ($95.20); (14) school of system- 
atic instruction in all artistic needlework; tuition, 6 marks ($1.43); 
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ornamental drawing and coloring, designing patterns for art embroid- 
ery, etc., tuition, 15 marks ($3.57) in summer and 20 marks ($4.76) in 
winter; industrial art division, tuition, 6 marks ($1.43) per month; art 
embroidery by means of the sewing machine; tuition, from 1 to 3 
months, 9 marks ($2.14) per month and every subsequent month 6 
marks ($1.43). The total attendance at all these courses in 1897 was 
1,738 pupils. 

In the training school for ladies’ maids the subjects taught are sewing, 
knitting, etc., machine sewing, ironing, lace making, tailoring, milli- 
nery, and hairdressing. The length of a course is 7 months; tuition, 
159 marks ($37.84). There were 15 graduates from this school in 1898. 

In the training school for house servants the minimum age of admis- 
sion is 16 years. The subjects taught are sewing, knitting, etc., 
machine sewing, cooking, tailoring, ironing, and millinery. The length 
of a course is 6 months; tuition, 179 marks ($42.60). In 1898 there 
were 95 graduates from this school. 

Training school for teachers of industrial schools: The subjects 
taught are preparation for the teachers’ examinations, art needlework, 
ornamental drawing, garment cutting, machine sewing, tailoring, mil- 
linery, pedagogy, bookkeeping, ironing, and lace making. The 
minimum age for admission is 183 years. The course lasts 16 months; 
tuition, 297 marks ($70.69). In 1898, 35 graduates passed the State 
teachers’ examinations. 

The school of photography furnishes practical exercises in drawing, 
perspective, retouching, painting, bookkeeping, chemistry, and Eng- 

ish, The course covers one year. The tuition fee is 200 marks 
(#47.60). In 1897 there were 63 pupils in attendance. 

In the school of housekeeping instruction and constant practice are 
given in household duties as well as in women’s handiwork. In addi- 
tion the gencral branches taught in the elementary schools are con- 
tinued, and instruction is given in gymnastics, singing, and the Frébel 
system. In 1898, 157 pupils were in attendance. 

A school for female compositors was founded in 1875. In 1898 it 
had an attendance of 27. 


VICTORIA CONTINUATION SCHOOL, BERLIN. 


This is a private school, founded in 1888, for the purpose of affording 
to young women an opportunity to obtain a practical training for mer- 
cantile, industrial, and household occupations. It has day and evening 
classes. 

Courses of instruction given in the evening school are mostly from 
4 to 6, 6 to 7, and 7 to 8 o’clock, and are as follows: German, arithme- 
tic, bookkeeping, business composition, industrial drawing, hygiene, 
sewing, knitting, ete., mending, singing, gymnastics, tailoring, gar- 
ment cutting, machine sewing, ironing, cooking, and Frébel work. 

The day school is in session from 8 a. m, to 6 p.m. The subjects 
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taught are German, French, and English; single and double entry book- 
keeping, business arithmetic, commercial science, penmanship, stenog- 
raphy, typewriting, machine embroidery, sewing, knitting, etc. , artistic 
needlework, industrial drawing, millinery, and tailoring. 

In the evening school the tuition fee for machine sewing, garment 
cutting, and ironing is 1 mark (24 cents) per month for each subject; 
for cooking, 6 marks ($1.43), and for the other branches, 1 mark (24 
cents). In the day school tuition is from 3 to 12 marks ($0.71 to $2.86), 
according to the number of branches taken up. An entrance fee of 
50 pfennigs (12 cents) is required in both the evening and day schools. 
Total or partial remission of tuition fees may be granted in merito- 
rious cases. The attendance at this institution was as follows: Even- 
ing school—summer, 1900, 211; winter, 1900-01, 263. Day school— 
summer, 1900, 391; winter, 1900-01, 451. 


TRADE AND CONTINUATION SCHOOL FOR BAKERS’ APPREN- 
TICES, BERLIN. 


This school is conducted under the auspices of the bakers’ guild of 
Berlin, in the rooms of one of the public schools. Instruction is given 
on Wednesdays from 3 to 5.30 p.m. There are two divisions—a 
continuation class and a trade class. In the former the instruction 
comprises arithmetic, German, and composition, and in the latter 
chemistry and bookkeeping. The total attendance was 183 in the 
summer of 1900 and 220 in the winter of 1900-01. 


TRADE SCHOOL FOR BARBERS AND HATRDRESSERS, BERLIN. 


This school is maintained by the State, the city, and the guild of 
barbers and hairdressers. It is in session from the end of September 
until the end of April. Instruction is given on week days, except 
Saturdays, from 2 to 6 p. m. Two hours per day are devoted to 
each class, except on Wednesdays, when each class is in session four 
hours. A special course in surgery, for journeymen and masters, 
is held on Tuesdays from 6.30 to 9 p.m. The regular instruction 
comprises shaving, hair cutting and hair dressing, wig making, and 
Jadies’ hair dressing. The tuition per half-year term is 8 marks (71 
cents) for apprentices and 6 marks ($1.48) for journeymen, for shay-— 
ing, hair dressing, and wig making; 15 marks ($3.57) for ladies’ hair 
dressing, and 10 marks ($2.38) for the lectures in surgery. The total 
attendance in 1900 was 4385. 


TRADE SCHOOL OF THE GUILD OF BASKET MAKERS AND 
WICKERWORKERS, BERLIN. 


This school was organized in 1890 by the guild of basket makers and 
wickerworkers. It is maintained by the guild, but receives financial 
aid from the State and the city. Instruction is gratuitous for the 
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apprentices, but journeymen and adult workmen must pay fees of 
4 marks (95 cents) a semester. Al the guild members require their 
apprentices to attend the school. Apprentices of nonmembers can 
attend when there is room for them. Instruction is given on Sundays 
.from 9a.m.tolp.m. The school offers four courses, which relate 
respectively to ordinary basket making and general wickerwork; 
making of small wicker furniture; making of large wicker furniture; 
fine and artistic wickerworking. In the summer term of 1900 the 
attendance was 19; in the winter term of 1900-01 it was 21. The 
expense of conducting the school for the year 1898-99 was 2,309 marks 
($550), 1,520 marks ($362) of which was for instructors’ salaries. 


TRADE AND CONTINUATION SCHOOL FOR BLACKSMITHS, 
BERLIN. 


This school is conducted in one of the public-school rooms. It has 
two divisions—a continuation class and a trade class. Instruction is 
given on Sundays from 8.30 a. m. to 12.15 p. m., and on Wednesdays 
from 7 to 9 p.m. The Sunday classes are in session two hours 
each, and the evening classes one hour each. The continuation course 
consists of German and composition, arithmetic, and drawing with 
compasses. The trade course comprises trade drawing and theoretical 
instruction in horseshoeing. The total attendance was 134 in the 
summer of 1900, and 150 in the winter of 1900-01. 


TRADE SCHOOL OF THE GUILD OF EOCCEBINDERS, BERLIN. 


This school is supported by the city and by the bookbinders’ guild. 
It was founded by the guild, but after a few years’ existence as a pri- 
vate institution its utility was recognized and the city gave it liberal 
financial assistance in return for a controlling voice in the manage- 
ment of the school. The courses are given on week-day evenings and 
Sunday mornings. The workshops of the Berlin bookbinders close at 
6 p. m., but some of them allow their apprentices who attend the 
school to stop work at 4. The attempt to secure a half day for the 
apprentices to enable them to attend the school during the week has 
not yet been successful. About one-third of the pupils in the school 
are journeymen and the rest are apprentices. The special value of 
the school is due to the fact that in private establishments the division 
of iabor in the trade has progressed so far that it is no longer usual » 
for an apprentice to have an opportunity to perform the complete 
operation of bookbinding during his term of indenture. ‘The school 
is supplied with workshops, and gives training in every branch of the 
trade. Applicants for admission must show that they have had two 
years’ experience in the trade. The purpose of the school is not to 
make binders, but to furnish those already in the trade an opportunity 
to obtain greater skill in their work. 
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The underlying principle of the instruction given in the school is 
that no specialization shall be allowed until the pupil has had a 
thorough grounding in all the various branches in which the trade is 
so completely divided. The first course is on general bookbinding. 
The prospectus of the school describes the work as follows: 


General bookbinding: General explanation of the purpose and aim of the course 
of instruction; the general preparation of books for binding, including treatment of 
plates and such matter as is intended to be fixed on guards; the beating and rolling 
of books, arranging the sections and sawing the cuts for 3, 4, and & cords; selection 
of thread for the various sizes of sections; tightening cords, pasting, fraying cords, 
gluing the book; explanation of the cutting tools and the cutting machines; trim- 
ming the book with tools and machines; hammering the backs into rounded forms 
and pressing the books; the various kinds of edges; selection and preparation of 
boards for board bindings, half and full linen bindings; selection of the kind of back 
and treatment of same; setting the back and the boards for board bindings; making 
the covers for half and full linen bindings, and fixing the sides for the same; select- 
ing and working the boards for half-morocco bindings; setting on the bindings with 
the various kinds of sewing; treatment of the book after putting on the boards; 
selecting and cutting the backs; selecting and distributing the cords to be used; the 
most usual kinds of leather, and methods of treatment in working with it; shaving 
and thinning it; general discussion of materials; inlaying leather in leather bindings; 
making leather corners for half-leather bindings; selection of covering papers; use 
and combination of the various colors; covering and pasting a half-leather binding; 
cutting the materials; selection of bindings by the pupil himself; lecture by the 
instructor on the various pastes and glues, their use and method of working; lec- 
ture on the appearance and form of well-bound books; lecture on making a full-— 
leather binding; making various kinds of cardboard boxes; mounting of maps and 
plans on linen and cardboard; priming and varnishing the same; preparing a bind- 
ing selected by the teacher and which shall serve as a test of ability and be the basis 
for a certificate. 

Gilding: Cloth backs, treatment for blind and gold tooling; leather backs, treat- 
ment of the various colors and kinds of leather for blind and gilt tooling; titles and 
stamping; treatment of the various kinds of type; combining various kinds of type 
for back titles; names of the various kinds of gilding; decorating book covers; intro- 
duction into the use of the stamps and curved lines; preparing the glair for use on 
cloth and leather. 

Edge gilding: Making the edges of a book; preparing the glair and the ground for 
gilt and colored edges; scraping the edges; polishing; gilding; decorating the edges; 
preparing edges of several colors; general discussion of the preceding and problems 
on the same. 

Blank-book making and marbling: Blank-book making—Folding and preparing 
for sewing; the various methods of sewing with thread and wire; cutting the books; 
pressing; various kinds of edges, colored, marbled, spotted, and grained; setting on 
the covers; forming the edges; the various kinds of backs, solid, broken, and spring 
backs, and discussion of the same; covering and finishing the books; interleaving 
with blotting paper; indexing. Marbling the book edges—General discussion of the 
art of marbling; marbling apparatus; preparing the gall, choosing and preparing 
the colors, making the ground and testing the colors; the various kinds of marbling, 
small, vein, and Turkish marbling, fancy edges; removing marbling. 

Artistic binding: Production of artistic bindings; half and full leather bindings after 
the best French and English styles; further instruction in decorative work for those 
who have taken the course in gilding; back-title work and deéoration; decoration 
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of sides; leather inlaying (leather mosaics), and gilding the same; coloring, spotting, 
and marbling leather and preparing the colors, mordants, and materials therefor. 
Gold tooling: Explanation of use of tools, preparing the paste and gluing mate- 
rials; printing and tooling on raw materials, and proper placing of the stamps and 
dies; blind tooling on cloth-covered books; setting up letters in title stamps; exer- 
cises in blind tooling on book coyers; preliminary title stamping and treatment of 
same up to gilding; instruction in placing and stamping the gold; exercises in pre- 
liminary stamping of lines, corners, and titles, and later the stamping of the same 


in gold; preparing matrices for relief work and blind tooling; color stamping; exe- 


cuting tooling of all kinds from specimens and from designs of the pupil himself on 
paper, eloth, leather, silk, and velvet. 

The number of pupils in attendance during the summer term of 
1900 was 71, of whom 17 were journeymen; during the winter term of 
1900-01 the number was 92, of whom 82 were journeymen. Appren- 
tices of guild members pay no tuition fee. Apprentices of others pay 
5 marks ($1.19) per term. Journeymen pay 9 marks ($2.14) per term. 
During the term each pupil generally makes three or four bindings 
which he is allowed to keep, though the cost of the leather used is 
charged against him. 

In 1898-99 the total expense of the school was 4,224 marks ($1,005) 
of which amount 2,280 marks ($543) was paid for instructors’ salaries. 
The receipts were as follows: Tuition fees, 529 marks ($126); contri- 
bution from the guild, 500 marks ($119), and from the city, 3,195 
marks ($760). 

SCHOOL FOR CABINETMAKERS, BERLIN. 


Lhis school, including the school for turners, which was united with 
it in 1896, was organized by the guild of cabinetmakers of Berlin, but 
is now under the supervision of the Prussian authorities. It is one of 
the most important of the trade schools that owe their origin to guild 
action. The institution is divided intoa central school and eight branches 
located in different quarters of the city. The direction of the school 
and its branches is intrusted to an industrial committee of the city 
named by the city authorities and consists chiefly of leading members 
of the guild of cabinetmakers. 

The purpose of the school is to offer instruction in all the branches 
of artistic woodworking. The courses include technical or trade 
drawing and designing, modeling, carving, free-hand drawing, styles, 
and the technology of woods. The following is a brief summary of 
the various courses. 

Free-hand drawing: At the beginning, the drawing of simple decorative forms; 
then conventionalized plant forms and their arrangement as surface ornaments, as 
frieze, as checkerwork, and surface carving. 

Projection drawing: Geometrical drawing is used as an introduction to this class 
of drawing; front, rear, and side elevations of bodies; diagonal elevations, cross 
sections, and unwindings; construction of moldings, etc. 
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Wood joining and styles: Drawing of the important joints, mortises, dovetails; 
the various kinds of floorings and their joints; head, intermediate, and foot casings; 
columns, trusses; supporting and other ornaments. : 

Technical drawing: Drawing of building and cabinet woodwork in working draw- 
ings and sketches from given models and samples, as well as from suggestions of the 
teacher; designing and sketching from the specimens of furniture in the public col- 
lections, and independent designing of work for building operations and for furniture 
making; drawing of stairs; drawing of mountings; furnishing of rooms; estimating 
various jobs. 

Drawing from plastic ornaments: Drawing of ornaments from plaster casts, wood 
carvings, etc., in outline and with shadows; shadows are drawn in various styles, 
but for the most part in pencil. 

Perspective and shading: Representation in perspective of bodies, parts of furni- 
ture and whole pieces, ag well as shading in its application to cabinetwork. 

Chemistry: Lectures, illustrated by experiments, on staining, coloring, and polish- 
ing woods; the making of stains and colorings; properties and preservation of the 
principal kinds of wood, ete. 

Modeling and wood carving: Modeling from casts of leaves and other parts of 
plants from conventionalized plastic specimens and from photographs and drawings. 
In connection with this, wood carving in plain and high relief. The latter work is 
based on ornaments used in the trade. 


The classes are held every week-day evening after working hours 
and on Sunday from 8 a.m. folp.m. On Wednesdays classes in 
trade drawing for apprentices are held from 8.30 a. m. to 12.30 p. m. 
and from 1.30 to 5.30 p.m. The tuition fees for the first term in 
technical drawing are 4 marks (95 cents) and for each additional term” 
2 marks (48 cents). The tuition fee for each of the other courses is 2 
marks (48 cents) per term. Needy students receive free tuition, though 
their number may not exceed 10 per cent of the paying students. 

For the last year for which the figures are available, 1898-99, the 
total expense of running the school was 28,518 marks (86,787). The 
amount received from students’ fees was 5,334 marks ($1,269). 

In the summer term of 1900 the total number of students in attend- 
ance at the main school and its branches was 779; in the winter term 
of 1900-01 the number was 1,145. 


TRADE AND CONTINUATION SCHOOL OF TEE GUILD OF CHIMNEY 
SWEEPS, BERLIN. 


This institution is maintained by the State, the city, and the guild. 
It has three classes, a lower and higher class for apprentices and 
a class for journeymen. Instruction for apprentices is given on 
Sundays from 10 a. m. to 12 m., and on Saturdays from 5 to 7 p. m. 
The journeymen’s class is held from 9 a. m. to Lt p. m. on Sundays. 
Each class is in session four hours per week. ‘The instruction com- 
prises drawing, German, arithmetic, and physics, with special refer- 
ence to chimney sweeping. Journeymen and nonresident apprentices 
pay a tuition fee of 4 marks (95 cents) per half-year term: Resident 
apprentices pay no tuition fee. The total attendance was 82 in the 
summer of 1900 and 74 in the winter of 1900-01. 
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TRADE SCHOOL FOR CONFECTIONERS, BERLIN. 


This institution is maintained by the association of confectionery 
proprietors of Berlin. The classesare held in the rooms of one of the 
public schools from 7.30 to 9.30 p. m. on Mondays and Thursdays 
from January 15 to October 15. The instruction consists of decorating 
tarts, various styles of lettering in glazed sugar, ornamental work in 
sugar, making flowers and other objects in sugar and painting and 
decorating the same, modeling objects in marchpane, theoretical 
instruction in regard to the art of baking, conserving fruit, business 
management, ete. The tuition fees are 4 marks (95 cents) for appren- 
tices and 6 marks ($1.43) for journeymen per quarter. , The attendance 
in 1900 was 78. 


TRADE SCHOOL FOR GARDENERS, BERLIN. 


This institution is maintained by the city and by the Prussian Asso- 
ciation for the Advancement of Garden Culture. The classes are 
held in the rooms of one of the public schools from 7 to 10 p. m. on 
Tuesdays, Wednesdays, and Fridays, and from 9a. m. to 12 m. on Sun- 
days. The class instruction is mostly in the winter time, exercises in 
surveying being conducted in the summer. The instruction com- 
prises German, arithmetic, drawing, bookkeeping, botany, fruit and 
vegetable culture, study of soils and fertilizers, and plant culture. 
The tuition fee is 3 marks (71 cents) per half-year term. The attend- 
ance was 12-in the summer of 19090 and 112 in the winter of 1900-01. 


TRADE SCHOOL OF THE GLAZIERS’ GUILD, BERLIN. 


This school is maintained by the State, the city, and the guild. 
The classes are held in the rooms of one of the public schools on 
Tuesdays and Fridays from 7.30 to 9.30 p. m. from October 6 to 
March 31. The instruction comprises geometric trade drawing, i. e., 
patterns for glazing work; cutting according to working drawings, 
glazing in cames, making picture frames, and framing pictures. 
Apprentices pay no tuition fees. Journeymen pay 5 marks ($1.19) 
per half-year term. ‘The total attendance in 1900 was 71. 


SCHOOL FOR. MASONS AND CARPENTERS, BERLIN. 


In this school apprentices and journeymen masons and carpenters 
receive such instruction as they can not get in the shop or in the usual 
building operations. The school comprises, first, a preparatory class 
for both trades, and then a series of classes for each of the trades, 
covering five half-year terms, so that a student requires three years 
to complete the full course. 

The school is a municipal institution, to the support of which the 
_ federated guild of master builders, masons, and carpenters contributes. 
The instructors are all practical men, who have had actual experience 
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in the various branches which they teach. The instruction is given in 
terms of twenty weeks each (on twenty Sundays) from 9 a. m. to 1 
p. m., and is as follows: 


PREPARATORY: CLASS. 


Plotting angles of the various sizes met with in practical work; construction of 
regular triangles and polygons, of curved lines (semicircles, segments, etc.). Deter- 
mining the center of gravity of plane figures; locating center of segments of arches 
from given dimensions. Explanation of simple bodies with the assistance of mod- 
els, drawing of ground plans, side views, etc., of such bodies (cubes, prisms, pyra- 
mids, etc.). Determining slanting sections through several of these bodies (with 
reference to plotting out joints in beams, diagonal sections, arches, etc.). 

Vertical and horizontal sections through hollow bodies and their representation 
in various elevations as the basis for the study of sections through wall openings. 
Drawing of cross sections of bodies which resemble the simple roof and arch forms; 
construction of vertical and diagonal sections in places where they occur in practical 
work. Explanation of the metric system; the scales on which working drawings 
are usually made. 


CLASSES FOR MASONS. 


First half year (20 Sundays): Explanation of the rules for masonry bondings and 
their application to problems for work on the drawing board (with the aid of models); 
laying walls of yarious thicknesses in block bond and cross bond; laying door and 
window corners, right-angled and acute-angled masonry work, round and cornered 
columns, walls with isolating spaces and with chimney bonds; wall arches (round 
arches, door and window arches) with bonds; masonry for foundation work; design- - 
ing an inside and outside view of a window opening with a parapet, a cellar light 
opening with lunette, and a cellar opening with stairs. 

Second half year (20 Sundays): The development of the principal arch forms; 
vaulting Prussian coping between walls, arches, and supports, with dovyetailing, 
etc.; arching a dam with and without abutments; laying and arching a lunette; 
scaffolding; construction and arching in of a spherical vault. 

Third half year (20 Sundays): Review of the development of the principal arch 
forms and their effect on the supporting walls and columns; construction and arch- 
ing in of the spherical vault in its various forms similarly with the cross yault and 
cross arch; connecting the various arch forms and the static principles in relation 
thereto. 

Fourth half year (20 Sundays): Construction of the staircase according to the plan 
usually followed in Berlin, both in stone and brick, with special reference to the 
city building laws. This work is arranged: (1) Copings with supports at different 
heights between the floors; raised copings between joists; laying the steps; bonds; 
(2) rules to be observed in setting and placing steps in straight and winding stair- 
cases; constructing ribbed and other moldings with the size of the stone given and 
the kind of bond specified; bracing; combining stone and brick work. 

Fifth half year (20 Sundays): Instruction as to work on the building site. The 
work includes: Foundation ditches, water supply, working out the building lines, 
laying the foundations, measuring the height, laying walls, columns, chimneys, and 
arches; designing and constructing the various arches; erecting scaffolding; bracing 
work, laying and constructing supports; measuring and placing cut stone; prepara- 
tory work for the various kinds of arches; joining the stonework; masonry work 
for stairs, and joining the work; erection of scaffolding by using poles, bolts, etc.; 
introduction to work on polished walls, ceilings, facades, etc.; the important fea- 
tures of the building laws. 
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CLASSES FOR CARPENTERS. 


First half year (20 Sundays): Explanation of timber work; taking measurements 
for buildings and preparing joists; framework walls and wood joints used; beams; 
strengthening the beams with cross pieces, saddle boards, and head bands. 

Second half year (20 Sundays): Explanation of roof forms; building roofs; length- 
wise and cross work; arranging timbers; the various roof trusses; hanging and sus- 
pension work. 

Third half year (20 Sundays): Hip roofs; arranging girders for hip roofs; rib and 
other rafters; determining crosscuts and wood lengths; ironwork and bracketing; 
various ways of joining rafters lengthwise; construction of casings in wood. 

Fourth half year (20 Sundays): Construction of wooden stairways of all ktnds, 
including details. . ; 

Fifth half year (20 Sundays): Instruction in matters pertaining to actual building 
work. It covers preparatory and completing operations in erecting arches of various 
kinds; the methods of joining; roofing; rafters; stairways; the important features 
of the building regulations; measures for preventing dry rot. 

An interesting feature of the school is the optional course on ‘‘ first 
aid to the injured” (Samariter kursus); this is given between 12 m. 
and 1 p.m. on class days by a practicing physician to such of the 
more mature students who are able to keep up the regular class work 
in addition to this instruction. Journeymen who are not attending the 
school may also attend this course, for which no charge is made. 
Those who satisfactorily complete the course receive a medicine chest. 

The school is open to all apprentices and journeymen in the trades 
of masons and carpenters. The fee is 5 marks ($1.19) a term, though 
even this may be remitted in the case of needy students. 

For the convenience of the pupils the school is divided into two 
sections, located in different parts of the city. The attendance in the 
classes for masons was 165 in the summer of 1900 and 220 in the 
winter of 1900-01. The number attending the classes for carpen- 
ters in the summer of 1900 was 53 and in the winter of 1900-01 it 
was 56. 

In the year 1898-99, the last year for which financial returns are 
available, the total expense of conducting the school was 8,651 marks 
($2,059). This was covered by 2,010 marks ($478) received from 
tuition fees and 1,436 marks ($342) contributed by the guild of masons 
and carpenters already mentioned. The balance, 5,205 marks ($1,239), 
was paid by the city. Of the total expense incurred for the school, 
6,536 marks ($1,556), or about 75 per cent, was paid for instructors’ 
salaries. 

TRADE SCHOOL FOR PAINTERS, BERLIN. 


This institution is maintained by the State, the city, and the painters’ 
guild of Berlin. The school is in session from November 1 to March 
1. The evening classes are held from 5 to 8 on week days and the 
day classes from 1.30 to 4 p. m. on week days and from 9 a. m, 
to 12 m. on Sundays. Instruction is also given on 20 Sundays during 
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the summer half-year term. The instruction comprises drawing in 
outline from plaster casts, from nature, and from copy, shading with 
the stump, and painting from plaster casts. No tuition fees are charged 
for apprentices of members of the guild. Journeymen pay 9 marks 
($2.14) per half-year term. The attendance was 19 in the summer of 
1900 and 257 in the winter of 1900-01. 


TRADE SCHCOL FOR PAPER HANGERS AND DECORATORS, 
BERLIN. 


This school is maintained by the State, the city, and the paper 
hangers’ guild. Its purpose, according to its prospectus, is to give 
apprentices an opportunity to secure instruction in those branches of 
their trade which the workshop can not give them. Instruction is 
given on week day evenings from 7 to 9 o’clock and on Sundays from 
Oras tae to. 1p. m. 

The work is divided into three courses, namely, styles of decoration, 
technical instruction, and technical drawing as follows: 

Decoration: Constructing, estimating, and drawing patterns of styles which are 
used in the trade; foldings, rosettes, etc., from given measurements in one-tenth of 
natural size; measurements and patterns of the various styles of canopies; curtains 
for beds, bay windows, ete.; projections and perspective of tents, with patterns for 
canvas for the same. 

Technical instruction: Lectures on decoration, paper hanging, etc., problems in _ 
technical matters; elementary work in decorative patterns, construction of simple 
geometric figures; drawing of flat lambrequins and transferring them according to 
given scales; practical execution of free hand sketches of decorations for windows, 
doors, mirrors, easels, canopies, corners of rooms, etc., in all varieties of materials; 
decorations with flags, together with explanations of the various flags of the Empire; 
hanging curtains in various styles; draping straight and curved surfaces in various 
styles. 

Technical drawing: Outline drawing and shading from samples of material and 
free-hand sketches of decorations; original designs of decorations from given specifi- 
cations. 

Apprentices who have finished half their time of indenture are re- 
quired by the guild to take the courses offered by the school. Others 
engaged in the trade also have the right to attend. The apprentices 
pay 2 marks (48 cents) for each half-year ‘term, while_others pay 10 
marks ($2.38) per term. In the summer term, 1900, the attendance 
was 195; in the winter term, 1900-01, it was 205. 

The total expense of running the school for the year 1898-99 was 
8,769 marks ($2,087), 7,280 marks ($1,733) of which was required for 
instructors’ salaries. ‘The tuition fees amounted to 1,330 marks ($317); 
the guild paid 500 marks ($119), the State 2,392 marks ($569), and the 
city 4,547 marks ($1,082). 


TRADE SCHOOL FOR PHOTOGRAPHERS, BERLIN. 


This school is supported by the city and by the photographic society 
of Berlin. Instruction is given on four week-day evenings from 7.30 
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to 9.30 and 10 and on Sundays from 11 a.m. tol p.m. The subjects 
taught are picture and negative retouching; drawing from photographs, 
from life, and from plaster casts; experimental chemistry; the opties 
of photography, and water coloring and painting photographs. The 
attendance in the summer of 1900 was 62 and in the winter of 1900-01 
was 87. 

TRADE AND CONTINUATION SCHOOL OF THE POTTERS’ GUILD, 

BERLIN. 6 


This school is maintained by the city and by the potters’ guild of 
Berlin. It is conducted in the rooms of one of the public schools. 
Instruction is given on Mondays and Thursdays from 6 to 8 p. m. 
during the winter half year only, and consists of theoretical trade lec- 
tures, trade drawings from plaster and wooden models, arithmetic, and 
German. The attendance in 1900 was 49. i 


TRADE SCHCOL FOR PRINTERS’ APPRENTICES, BERLIN. 


This school is supported by the Berlin Printers’ Union and by sub- 
sidies from the city. Instruetion is given on Tuesdays and Fridays 
from 7 to 9 p. m. in the rooms of one of the public schools. It 
has two divisions—one for compositors and one for printers. In the 
former instruction is given in typesetting in German, Latin, French, 
English, and Greek, arithmetic, theory, and drawing. The division 
for printers comprises instruction in German, arithmetic, physics, 
mechanics, drawing, and theory. The tuition is 3 marks (71 cents) 
for apprentices of members of the union and 4.50 marks ($1.07) for 
all others. The attendance in the summer of 1900 and in the winter 
ef 1900-01 was 710. 


TRADE AND CONTINUATION SCHOOL OF THE GUILD OF SAD- 
DLERS, TRIMMERS, AND TRUNK MAKERS, BERLIN. 


This school is maintained by the guild, but occupies rooms in one of 
the public schools. Instruction is given on four week-day evenings 
from 7 to 9 and from 8 a. m. to 1 p. m. on Sundays. The instruction 
comprises trade drawing, theory, bookkeeping, and practical work in 
trunk making, harness and saddle making, and carriage trimming and 
upholsteriny. The tuition fee is 2 marks (48 cents) for apprentices 
and 6 marks ($1.43) for journeymen. The attendance in the summer 
of 1900 was 127 and in the winter term of 1900-01, 125. 


TRADE AND CONTINUATION SCHOOL FOR SHOEMAKERS, BERLIN. 


This institution comprises a continuation school and a trade school, 
each of which is separately conducted in the rooms of a school build- 
ing. It is supported by the State, the city, the association for free 
Sunday schools, and the shoemakers’ guild. Instruction is given on 
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Mondays and Thursdays from 7.30 to 9.30 p. m., on Tuesdays 
from 7 to 10 p. m., and on Sundays from 9 a. m. to 12 m. In the 
continuation school the subjects taught comprise drawing, bookkeep- 
ing, arithmetic, reading, and German, and in the trade school technical 
lectures and study of materials. Apprentices pay no tuition fees, but 
masters and journeymen pay 1 mark (24 cents) per quarter. The 
attendance was 112 in the summer of 1900 and 132 in the winter 
term of 1900-01 in the continuation school, and 36 in the summer of 
1900 and 76 in the winter term of 1900-01 in the trade school. 


TRADE AND CONTINUATION SCHOOL FOR TAILORS, BERLIN. 


This institution embraces two divisions—a continuation school and 
a trade school. The classes are held in the rooms of one of the public 
schools on Mondays from 4 to 8 p. m. The continuation course 
includes bookkeeping, correspondence, arithmetic, and German, and the 
trade course comprises trade drawing, technical instruction, and shop- 
work. The work done in the trade classes includes the making of 
garments, ironing, drawing individual parts of garments, body forms, 
etc. The tuition fee is 1 mark (24 cents) per quarter. The attendance 
was 137 in the summer of 1900 and 167 in the winter of 1900-01. 


TRADE SCHOOL FOR TINSMITHS, BERLIN. 


This institution is maintained by the city and by the tinsmiths’ euild. 
The classes are held in the rooms of one of the public schools. The 
instruction comprises trade drawing, arithmetic, geometry, and archi- 
tecture. There was an attendance of 122 pupils in 1900. 


TRADE SCHOOL OF THE GUILD OF WAGON MAKERS AND WHEEL- 
WRIGHTS, BERLIN. 


This institution is supported by the State, the city, and the guild. 
The classes are held from 5 to 9.80 p. m. on Wednesdays, from 7.30 
to 9.30 p. m. on Fridays, and from 8 a. m. to 12 m. on Sundays, in the 
rooms of one of the public schools. The instruction comprises trade 
drawing, lectures on trade subjects, and practical work. Apprentices 
pay no tuition fee, but journeymen are charged 2 marks (48 cents) per 
half-year term for drawing instruction and 6 marks ($1.48) for shop- 
work. The attendance was 53 in the summer of 1900 and 64 in the 
winter term of 1900-01. 


CHAPTER VITI. 


TRADE AND TECHNICAL EDUCATION IN 
GREAT BRITAIN. 
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CHAPTER VIII. 
TRADE AND TECHNICAL EDUCATION IN GREAT BRITAIN. (°) 
INTRODUCTION. 


The English elementary schools, which correspond to the primary 
and grammar grades in the United States, give some manual training. 
There are also finely equipped scientific schools, although scarcely any 
are as large as the Massachusetts Institute of Technology in this coun- 
try. It is not the aim here to cover either of the above phases of edu- 
cation, but only the trade or technical training of artisans for their 
work, For reasons which will soon appear, there are scarcely any 
purely trade or apprenticeship schools that claim to give a boy all the 
trade instruction needed for him to become a journeyman, even aside 
from the attainment of speed, which work in the shops alone can give. 

The New York Trade School, founded by Colonel Auchmuty in 
New York City to accomplish the above purpose, has no imitators in 
Great Britain on any considerable scale outside of a few art industries. 
Yet there are forty or fifty schools which, ona large scale, and some of 
them for many years, have given a close approach to trade instruction 
under the name of technical education. To understand just what is 
meant by this and to prepare the way for a consideration of the results 
and the present condition of such instruction, it becomes necessary to 
consider briefly the history of the movement. 

For reasons which need not be considered here, about the only form 
of industrial education to be found in Ireland and Wales is agricultural 
or applied science. Certain national grants, which have been of much 
use in England, have not been so generously bestowed in Scotland, 
nor have they been so available for technical instruction, but there is a 
growing desire and expectation among Scotch educational authorities 
that a fund will soon be applicable to this form of education. Some 
instruction of this kind, largely in general engineering, is given in 
Edinburgh and Glasgow, as elsewhere noted, and some also in Dundee. 
It was in Scotland thatthe first step was taken for the technical edu- 
cation of artisans as far back as 1800. A physician, Dr. Birkbeck, 


@The portion of this chapter relating to trade and technical education in Great 
Britain in general, from page 987 to page 1001, also the statement on pages 1142 to 
1144 relating to the attitude of labor unions generally, was prepared for this report 
by Prof. E. W. Bemis after a study of the subject made during a personal visit to that 
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then lecturing in a Glasgow college, became so much interested in 
the intelligence and greed for learning manifested by the workingmen 
in a tinsmith’s shop where he was buying some apparatus to illustrate 
his lectures that he arranged a course on physical science expressly 
adapted to the wants of mechanics. Mechanics’ institutes, which owed 
their inspiration largely to him, were soon founded in many parts of 
Great Britain. The few that survived became the forerunners of 
some of the large modern technical schools, but in their original form 
they gave little technical instruction to artisans, save along the line of 
elementary scientific facts. 

In 1851 the first World’s Exposition at London aroused interest in 
technical education and furnished funds for the present headquarters 
at South Kensington of that and other departments of educational 
work. The science and art departments, instituted by the Govern- 
ment in 1853 and aided by its grants and oversight, helped to spread 
throughout the United Kingdom a general knowledge of elementary 
science, but ignored literature and language, and insufficiently appre- 
ciated technical and trade instruction. 

In 1870 the first act of compulsory education was passed, 36 years 
after the first national grant for popular education, but it was not 
until about 1880, and immediately thereafter, that the first steps toward 
the modern technical education of artisans can be said to have been 
taken in any practical way. 

The wealthy livery companies, or guilds, of London became alarmed 
lest their funds should be confiscated through the exposure of their 
misapplied endowments. Nearly all these companies thereupon united 
in the organization, in 1878, of the City and Guilds of London Institute, 
for the promotion of technical education throughout Great Britain. 
In 1883 they opened the Finsbury Technical College, erected at a cost 
of about $175,000, and, what is more to the present purpose, secured 
the attendance of 600 artisans in evening classes, where more or less 
technical instruction bearing on their daily work was introduced. 
More important was the establishment by the institute of examinations, 
prizes, and other aids to technical classes throughout the country. 

A second factor in the problem now appeared, in the moving into 
its present quarters in Regent street of the first polytechnic institute, 
founded by Mr. Quintin Hogg, at an expense of about $400,000, and 
combining, ina remarkably successful way, the social and the recreative 
sides with the educational. Classes for the special instruction of 
artisans in practical lines were such a successful feature of this insti- 
tution that it became a model, in this as well as in its recreative features, 
for the eight other polytechnics subsequently established in London. 

A third agency which furnished funds for many of these polytechnics 
and other technical institutions in London was the charities act. It 


TRADE AND TECHNICAL EDUCATION—GREAT BRITAIN. 989 


diverted an income of about $400,000 a year from uscless charities, 
which dated back many years, to educational work of 2 more or less 
technical character for wage-earners. 

A fourth factor, in the early eighties, was the scare over foreign 
competition, particularly at that time from Germany. This led to the 
report, in 1884, of the Second Royal Commission on Technical Educa- 
tion. A very important feature of this report was the chapter in 
Volume If on Technical Education in the United States and Canada, 
by William Mather, M. P., of Mather & Platt, who had already begun 
the famous technical school which is still kept up for their apprentices 
in their large engineering works at Salford. Mr. Mather was greatly 
impressed with the liberal support given to the advanced scientific 
schools in the United States and with the large attendance; also, with 
the fact that the children remain in the elementary and high schools 
fully two years longer on the average than in England. In other 
parts of the report the technical and trade schools on the Continent 
were fully described. 

In 1888 came the organization of county councils, which furnished 
some of the machinery for the subsequent development of technical 
education for the masses on a large scale. It was not until 1889, how- 
ever, that the technical instruction act was passed, which, with the 
customs and excise act of 1890, rendered it possible to use national and 
local taxation for the technical education of artisans. 

The act of 1889, permitting local taxation for technical education, 
provided that local authorities might tax themselves a ‘‘ penny in the 
pound,” which would yield nearly £700,000 ($3,406,550). Scarcely any 
communities, however, levied this tax at first, and at present only about 
one-ninth as much tax is collected under this law as might be secured. 
The importance of the act lay in its preparing the way for the use of 
the funds rendered available by the act of 1890. The latter act 
undoubtedly would not have been passed had it not been preceded by 
the act passed the previous year. 

In 1890 the Government was face to face with a successful league 
of the prohibitionists and the liquor interests to defeat the Govern- 
ment’s proposition for buying up and canceling a large number of 
liquor licenses. It was near the close of the session. The bill set- 
ting aside for the proposed purchase of licenses a certain propor- 
tion of the excise tax on the sale and manufacture of liquor had 
already gone too far to be easily abandoned. At the last moment it 
was suggested that the funds in hand might be yearly handed over to 
the local authorities of the Kingdom either to use for technical educa- 
tion or to relieve from local taxation, as might be deemed best by the 
community. In that form the bill was passed. With the slow increase 
of the revenue from this liquor tax has come a corresponding increase 
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of what is usually known as the residue grant, or the customs and 
excise grant, to the local authorities. In England the local author- 
ities—the counties and county borough councils—receive about 
£840,000 ($4,087,860) from these sources. About £75,000 ($364,988) is 
used to relieve the rates, in some districts, and this approximately 
balances the £75,000 of local tax raised in other districts to supple- 
ment the national grant. Of the £75,000 thus allowed for the relief 
of the rates, or taxes, £42,000 ($204,398) is used in this manner in 
London, but on the other hand that city receives more funds for tech- 
nical education from the guilds and old charities than do other parts 
of England. This residue grant, popularly known as the beer money, 
or the whisky money, has been humorously described as ‘* drinking 
ourselves into a higher edueation,” ‘“‘making the vices pay for the 
virtues,” or ‘‘the payment by the drinkers to the thinkers.” Public 
sentiment is rising in favor of a larger use of the powers of local tax- 
ation for technical education, and for broadening its scope in some 
directions and making it more practical in others. 

Over forty so-called technical institutes and polytechnics of consid- 
erable size are now flourishing and steadily growing in England and 
Seotland, while there are many smaller ones, and new institutions are 
being started yearly. 

An investigation in 1898, the results of which were published in the 
Eleventh Annual Report of the National Association for the Promotion 
of Technical and Secondary Education, revealed the fact that the cost 
of buildings and equipment of the technical institutions in 42 English 
county boroughs was £1,173,496 ($5,710,818), and of the land £85,536 
($416,261). The Twelfth Annual Report, in 1899, gave the total capi- 
tal expenditure for 272 municipal and other technical schools as 
£2,648,162 ($12,862,997). In 52 towns technical schools were under 
municipal management, and the number that are being transferred to 
municipal control is increasing each year. 


CHARACTER AND EXTENT OF TECHNICAL EDUCATION 
IN ENGLAND. 


The technical instruction act of 1899 declared that ‘‘the expression 
‘teehnical instruction’ shall mean instruction in the principles of 
science and art applicable to industries,,and in the application of 
special branches of science and art to specifie industries or employ- 
ments. It shall not include teaching the practice of any trade, or 
industry, or employment, but, save as aforesaid, shall inelude instrue- 
tion in the branches of science and art, with respect to which grants 
are for the time being made by the department of science and art, and 
any other form of instruction (including modern languages and eom- 
mercial and agricultural subjects), which may for the time being be 
sanctioned by that department by a minute laid before Parliament and 
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made on the representation of a local authority that such a form of 
instruction is required by the cireumstances of its distriet. The 
expression ‘manual instruction’ shall mean instruction in the use of 
tools, processes of agriculture, and modeling in clay, wood, or other 
material.” 

The definition has been retained in all subsequent legislation of the 
general Government. The science and art department, which has been 
intrusted with the responsibility of interpr eting the act, has sanctioned, 
one by one, every subject taught in the schools, exanat classics, as 
coming under the head of technical instruction. The resultof this and 
other legislation has been that there are no secondary schools corre- 
sponding to our high schools, giving general culture, which are sup- 
ported by public taxation in si wl but there are a large number of 
these so-called technical schools which carry on two lines of instrue- 
tion. One line is general scientific instruction with scarcely any liter- 
ature, but with considerable manual training for those between the 
ages of about 14 and 17 who can afford to attend day classes. Such 
work is also conducted in evening classes. The instruction conducted 
im the evening attracts by far the larger number of students and 
comes nearer to being trade instruction. In some schools the practical 
instruction along trade lines is far more marked than in others. 
These evening classes, however, and a few day classes of a somewhat 
corresponding character, differ from what would be understood in 
America or the continent of Europe as distinct trade schools in that, 
while the instruction is both theoretical and practical and is intended 
to bear directly upon some particular trade in each case, the purpose is 
not to supersede the training of the workshop, but merely to supple- 
ment it. 

The pupils, whose ages range from 14 to 50, but mostly from 15 to 30, 
are given lectures and text-book work on the application of science, 
drawing, and art to their particular trade, and in many, although still 
a minority, of the classes there is given the opportunity in a sort of 
workshop laboratory to handle all the tools and machinery and acquire 
a more thorough knowledge of all the processes of a trade than is 
attempted at the bench or in the factory. In their trades most of the 
workmen are obliged to specialize upon some one portion of manufac- 
ture. The schools aim to supply what the shops do not give and to 
keep the student abreast of the latest developments of invention and 
of the application of science to his trade. Of course, it is impossible 
in an attendance of 2 or 3 evenings a week of about 2 hours each for 
about 85 weeks in the year to gain the manipulative skill and speed 
which is obtained in the workshops and factories. It is conceded by 
some of the teachers of these technical classes that, with more time and 
money and a larger amount of direct workshop instruction in a trade 
where science and knowledge are more needed than manipulative skill, 
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the whole of the trade could be taught in the schvol; for example, in 
wood carving, engraving, inlaying, metal chasing, enameling, china 
painting, basket making, embroidering, artificial-flower making, etc., 
which require oversight, but no expensive tools. Such complete trade 
teaching, however, is not the aim of the present technical classes, yet 
they are thoroughly practical in character and come nearer to direct 
trade instruction than to manual training schools. The term ‘‘ tech- 
nical education” rather than ‘* trade instruction” is preferred in Eng- 
land to describe this kind of work. Prof. Sylvanus P. Thompson, 
principal and professor of physics in the City and Guilds Technical 
College, declared in 1897 that ‘* education is technical only as far as it 
is directed to the training of the individual in and for his business in 
life.” Sir Philip Magnus, head of the entire work of the City and 
Guilds Institute, has stated that technical or special education of the 
engineer, the weaver, the cabinetmaker, etc., was to be placed along- 
side of the special education of the soldier, surgeon, lawyer, and 
schoolmaster. Each is equally technical, but he holds that there is a 
difference between practical trade teaching, which the technical schools 
areattempting, and teaching the practice of a trade, which is forbidden 
by the technical instruction act of 1889 and its amendments. English 
teachers often quote with approval the remark of a famous head of a 
continental technical school to the royal commissioners on technical 
education, ‘‘ Pray do not call this a weaving school; it is a school of 
art applied to weaving.” : 

In England it is held that legally, if not practically, trades can not 
be taught in a school, but it is held also that trades can not be taught 
without a school. The English educational instruction act of 1889, 
which declared that technical instruction in the meaning of the act 
‘‘shall not include teaching the practice of any trade or industry or 
employment” is very loosely interpreted by the educational depart- 
ment of the Government. That department can not recall a half dozen 
instances in which any particular class suggested by local authority 
has been denied a share in the Government grant because of its vio- 
lating this act. One case was given where the board of education 
refused to indorse the proposed teaching of two young ladies of bend- 
ing metal into the ornamental forms for baskets. When a local coun- 
cil wanted to teach nursing, a prominent member of the Government 
suggested that this looked too much like teaching the practice of an 
industry or employment, and advised that they call it ‘teaching 
physics and medicine as applied to the nursing of the sick,” and this 
more satisfactory form of wording was adopted, and nursing was 
taught just as contemplated. In a technical educational conference 
in 1897 the chairman held that there was no trouble about teaching 
anything desired even in the line of trade instruction under the act if 
the word ‘‘practice” be emphasized in the sentence—‘‘It shall not 
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include the teaching of the practice of any trade,” ete.—since any 
school might truly hold that it was not so much the practice it was 
teaching (the shop of course giving the practice) as it was the trade 
itself with just enough practice to fix the methods and principles of 
the trade. 

The fees at these technical institutions have been little more than 
nominal. In London they are usually from $1 to $3 for the entire 
year’s session of about 8 months. No school, so far+as learned, 
except Bradford has undertaken to derive any income from the sale 
of articles made by the students. Donations in most cases have been 
in moderate amounts from many people and not in lavish sums from 
afew. The expensive laboratories and workshops have been a heavy 
financial burden. On top of this has come (what all in England seem 
to consider essential) the scheme of stimulating attendance and interest 
in educational work by a great number of prizes and extensive scholar- 
ships and fellowships, known abroad as scholarships and exhibitions. 


_ According to the regulations governing scholarships and exhibitions 


awarded by the Lancashire County Council, the chief distinction seems 
to consist in the fact that the former are valued at about £60 ($292) 
per annum and are good for a term not exceeding three years; while 
the latter are valued at £5 ($24.33) each, if for evening classes, and 
as high as £15 ($73) if for day classes, and are good for one year. 
In other words, exhibitions are a sort of short-term scholarship. A 
surprisingly large portion of every English catalogue is taken up with 
announcements of prizes offered for the next year and of prizes won 
during the year just past. This need of all the funds possible, and 
this eagerness for prizes, not only financially valuable, but widely 
honored throughout Great Britain, has furnished a peculiar oppor- 
tunity to influence technical education in case any organization should 
come forward able to give prizes and grants for attending workshop 
classes. 

Such an organization has been the City and Guilds of London 
Institute, previously referred to. It has so shaped its examina- 
tions and its influence as to have been decidedly the most potent 
factor during the last twenty years in the promotion of more strictly 
workshop trade classes than was apparently contemplated by the 
technical instruction act of 1889 or than the British board of educa- 
tion was naturally inclined to indorse. The institute in 1899 and 
1900 distributed 103 silver and 156 bronze medals and gave money 
prizes of £477 10s. ($2,323.75) distributed over 59 subjects and over a 
large number of technical classes throughout Great Britain. ‘The 
original donations by the Livery Companies of London to the institute 
amounted to £65,610 ($319,291), and it has an annual income from 
subscriptions of about £20,000 ($97,330). A large portion of this 18 
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spent in supporting advanced technological and art work in its three 
London colleges, but in 1899-1900 it spent upon these technological 
examinations a gross sum of £7,272 ($35,289), and after deducting fees, 
a net amount of £5,508 ($26,805). The technological examinations 
began in 23 centers in 1879. Of the 202 candidates’ papers in 7 sub- 
jects at these examinations, 151 passed. In 1890; out of 12,022 stu- 
dents at 219 centers, 6,667 took the examinations in 49 subjects and 
3,507 passed. In 1900, out of 34,189 in 390 centers, 14,551 took 
the examinations in 64 technical subjects and 8,114 passed. The 
examinations are offered yearly in the following subjects. The 
first list shows the subjects where practical tests are required in 
the examinations; the second list those subjects wherein candidates for 
examination are required to present specimens of work, and the third 
list the remaining subjects. 
The subjects in which practical tests are required are as follows: 


Basket work. (@) Goldsmiths’ work. (¢) 


Bookbinding. (4) Masonry. 

Boot and shoe manufacture. Mine surveying. 
Bread making and flour confectionery. Photography. (@) 
Brickwork. Plumbers’ work. 


Carpentry and joinery. (4) Typography. 
Electric lighting and power transmission. Watch and clock making. 


Following are the subjects in which specimens of work are required: 


Basket work. (?) 

emacs 
Bookbinding. (%) 
Cabinetmaking. 
Carpentry and joinery. (>) 
Cotton weaving. 
Goldsmiths’ work. (?) 
Jute weaving. 
Linen weaving. 


Plasterers’ work. 

Rail-carriage building. 

Road-carriage building. 

Ship carpentry. 

Ship joinery. 

Silk weaving. 

Silversmiths’ work. 

Wheelwrights’ work and yan and cart 


Mechanical engineering. building. 
Metal plate work. Wool and worsted weaving and design- 
Painters’ and decorators’ work. ing. 


Photography. (°) 


The remaining subjects are as follows: 


Alkali manufacture. 

Brewing. 

Builders’ quantities. 

Calico and linen printing. 
Coal-tar products. 

Cotton and linen bleaching. 
Cotton dyeing. 

Cotton spinning. 

Dressing of skins. 
Electroplating and deposition. 


aSpecimens also required. 


Flax spinning. 

Framework knitting and hosiery. 
Gas manufacture. 

Glass manufacture. 

Hat manufacture. 

Tron and steel manufacture. 

Jute spinning. 

Lace manufacture. 

Leather tanning. 

Lithography. 


» Practical tests also required. 
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Milling (flour manufacture). 

Oils and fats, including candle manufac- 
ture. 

- Painters’ oils, colors, and yarnishes. 

Paper manufacture. 

Pottery and porcelain. 

Raising and preparation of ores. 

Salt manufacture. 

Silk dyeing. 
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Silk throwing and spinning. 
Slate quarrying. 

Soap manufacture. 

Spirit manufacture. 

Sugar manufacture. 
Telegraphy and telephony. 
Wool and worsted spinning. 
Wool dyeing. 


v 


In the spring of 1900 the classes in which the largest number of 


students passed examinations were. 


as follows: 


CLASSES OF THE CITY AND GUILDS OF LONDON INSTITUTE IN WHICH THE LARGEST 
NUMBER OF STUDENTS PASSED EXAMINATIONS IN 1900. 


Classes. Students. Classes. | Students. 

OCs UES OSU eh 5 fe oe 689: He MANG SULVOMI Oo. scree ne geen aaeoems 68 
Carpentry and joimery .............<2: Son 4 Cabinets 5.50 5. GedwceenMeemae 68 
Telegraphy and telephony ...........- 553 || Wool and worsted spinning.......... 66 
Mechamics! engineering ..... .... .s. 495 |) Rail-ear: building -... 25.2 .s-<-laesaes 64 
PERI RaW Rs A eae ace oS 484 || Gas mamufacture...2-....s.sncc aad-nec 64 
Cotton weaving 474 || Cotton and linen bleaching.......... 63 
BRS SINE DIN Fe a or ets arn oe na 464 ll} Photosraphy 2. eta. ceaswen heaee 59 
Ptonpisines Se = cee oe ceo ee 4601) BoOokpiINGmMe S42 53.5 05 skss ssid ahead 54 
Wool and worsted weaving............ DEN MUO OUI O c. Scie enn tere me rae 50 
Bel YS 012.2) oe eae ge ae no ee 275 \| Piour manufoevure...< 22.2. ciaces san 45 
Sond sted a1 7A ee ee ees ee a 270) |) Lsithosraphy we o.oo oh oan tonseeecemae 40 
PlCeMC He his oo a. eit s aaieeens DSS Al ALON: each once ot cine ac ee 36 
Boot and shoe manufacture........... 141 WiPiain meedlework..-.0-.2..0..cooss00. 34 
Piartimcognmnoe cet. wed soeakeec oct 144. |) Goldsmiths’ trade: .c2: 0022 jos carcteoen 83 
Dketaliplnive: WOrks os. «5 5-) so ecace en $277 DAO ry CRW oc co ere hae cece acest 30 
Burbders” Guanes... 52 sine cd cewiancare 121 || Plasterers’ work 3 29 
Painting and decorating .............. d19 |) Bread making. os keceswcns ca anton 28 
ICCD DER OVES °C SE Se ge ee eS ee ee CES Th Jie: wicawine: S285 2200 sone te ee 28 
COTE CLOG i 5 ne 73 || Calico and linen printing............ 26 
Raising and preparation ofore........ 72 || Framework knitting and hosiery .... 26 
Tron and steel manufacture. .......--. AURIS UU Wor eh Gaba bh o's caaNmaenes Oe te Aemeteemi MR oan a.e > 23 
Road-earriage building ..........----- 71 || Watch and clock making ........-... 20 

The following schools had the largest number of students that 


passed the examinations: 


RuneueeuNe OTC: HEC eA ENO Ole Hot esac noes clscee acc ee eee oe tenn ene 665 
meme Gino WRECMINE 2 Sioa a ence aS oanie dwn ctaee cco annie saa des ewan 332 
orice Chine Morven oe als. 20 Sula as ite ne aaaclssesaase cae aces asacete 298 
NoTonpelannatomy Imgtitwte, OnGOn 25 ya 20. 21- jieminreinsniy win Reale se cieioe aie asia sin 227 
Texan TRG na OUR Woe un nalifehetee Ves 23 ae ae ee eee ee rer 180 
Wiech onocotiand Technical College, GlascOw. -.--<- -c0.-~ 222 ae cle wine ne ine = 177 
Sencoil qr Govern, Msiery corel lta eee oer ere nee Seen ms eer eee 176 
iDioitorniedn IPoiN eel mae, Ieee oo oe ae 6 Gen Re eae ee nena ee See ae ror ema sac 173 
Vonumenns to ite chins © monic Olea ar ee te an ate e-le/alo ze eraie se seceimniae Gimaaarat 169 


The Institute publishes every year the examination questions of the 


previous spring, with comments of the examiners upon the results and 
with a syllabus of each one of the subjects to be covered by the next 
examination. This syllabus specifies the important subdivisions of 
the subject and gives references to a large number of the best books 
and articles in magazines and trade journals or reports bearing upon 
the subject. Classes may be registered by the Institute, no matter 
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where situated, if they have been taught by a teacher whose qualifica- 
tions have been approved by the Institute and are under the direction 
of a proper committee, which must make certain statistical returns to 
the institution. If ateacher is without certain certificates of practical 
work and.teaching, but is recommended by the local committee as pos- 
sessing special qualifications, the Institute may approve the teacher. 
Students may take the examinations, although they have not been 
studying in a registered class, but the certificate is supposed to have 
more weight if it mentions the attendance upon such a class. The 
examinations are usually held between April 20 and July 10 at the 
local centers and at the same hour for all the country in a given sub- 
ject. They are usually in the evening, from 7 to 10, although in some 
cases from 2.30 to 6.30, or even until 7.30 p.m. The annual report 
of the Institute gives a list of all the teachers that it has registered 
as meeting its approval in the various technical subjects. 

The Technical Educational Board of the London County Council pub- 
lishes a monthly journal, known as the London Technical Education 
Gazette, which gives valuable data about the London institutes. The 
number of evening classes of the more strictly technical and trade type 
conducted in connection with the board in the winter of 1900-1901 
were: 


Buildiestraded 40 Al haere hee oe eee ce Chine cee emcee ce eee eee ee 371 
Art industries, including wood carving, chasing, engraving, etc....----..-.-.-- 312 
Mechanical engineering, telegraphy, telephony, electroplating, electric wiring and 
hiétins and: other elecuricalll im dist ries aye ase ere ee area a ele ree ee a 129 
PVE O Sra e = ere cetrs aso esctaininie tere arars Ore Ge oy ae ne 76 
ET OUGE=TUMMISHIMS CHAE S: Sop ces ewe nscs Se ene Vee ee 31 
IBOOt Mass OesamaNClovaimes traces </-- see alee erate ee eee eee ae 23 
Cannacertand yan bull dimmer Se. ss <c ee See cen 3 Se ee 16 
estinen tanmuimcrame: dyer traces) soe acc. c\e cle crater eee rere eee 15 


The total of the above and other technical trade classes is 1,246. 
The great majority of the above are in 11 polytechnic and technical 
institutes. The estimated expenditure of this technical education 
board in the year ending March 30, 1901, was £194,717 ($947,590), of 
which the technical schools and the technical departments of the poly- 
technics absorbed £85,500 ($416,086). : 


OBSTACLES OF TECHNICAL INSTRUCTION. 


The devotion of the English to sports and the excitement occasioned 
by the Boer war have somewhat retarded interest in education and 
serious preparation for work in life. All tHnglish teachers deplore 
the lack of enthusiasm for education among all classes, and in tech- 
nical education they regret that the theoretical classes dealing with 
the application of science to any special trade are not as popular as 
the practical workshop classes, although the suecess of the latter is 
closely associated with the knowledge of theory. 
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Class distinctions also are a serious drawback. There seems to be a 
great difficulty in mixing the wage-earners of the various occupations 
or the wage-earner and the clerk and foreman. Hence, in the tech- 
nical classes care has to be taken lest the artisans imagine that they 
are being crowded out by a higher social stratum of so-called middle- 
class students. The hours of labor, while fewer in England than on 
the Continent, usually begin so early in the morning—that is, about 
6, with an intermission for breakfast—that the apprentices and other 
younger workmen are too sleepy when the time for evening school 
arrives to give close application to the mathematical and some other 
branches. The attempt has been made in many places to get employers 
to iet off the students of the evening school, if under 21, at an earlier 
hour, or let them begin work later in the day. This has been done in 
a Tew cases, but not to as large an extent throughout the country as is 
desired. 

A serious obstacle to the progress of technical education is the 
indifference of employers. There is little marked opposition to the 
schools by the employers, and there are many large firms in every city 
that indorse the work heartily. Some give prizes for excellence in 
the technical classes, and also pay, in whole or in part, the fees of 
their workmen at the trade. Among the mass of employers, however, 
there is comparative indifference to the work of the institutes. If 
employers were more interested, it is thought that they might encour- 
age a far larger attendance of their employees not only by shorten- 
ing the daily time of work of their apprentices and other young men 
attending the institute, but also by advancing those more rapidly who 
could show, through attendance at the technical classes or otherwise, 
that they had especially fitted themselves for such advancement. 
Teachers of trade classes and the principals of the institutes are con- 
stantly asserting that there is more need of educating the employers 
than the men with regard to the advantages of technical instruction. 

Another yery serious obstacle—in fact, the most serious of all—is the 
poor general education of the English workman. Nearly all of the 
artisan class leave school at 12 or 13, and after earning small amounts 
in doing odd jobs about the streets or in factories, settle down at 15 or 
16 as general laborers or factory operatives, or enter upon the learning 
of atrade. When they go to the evening technical classes at 15 or 16, 
they have forgotten much of what they knew upon leaving the elernen- 
tary school. To bridge over this gap from 12 or 13 to 16 yearsof age 
is now the aim of all English educators. The trend of opinion seems 
to be in favor of extending the compulsory education from 12 to 14, as 
in Germany and in some other parts of the Continent. A further 
suggestion is to develop day continuation schoois like our high schools, 
where as many as can possibly afford it can have a chance to continue 
their general education of a marked scientific and manual training 
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character till 16 years of age. Then the student could begin work at 
14 to 16 in his chosen occupation, and be able to take advantage far 
better than now of the evening technical classes. 

The following recommendations to the school subcommittee of the 
London building trades will serve to show the difficulties now con- 
fronting these schools, and the proposed methods of meeting them: 


RECOMMENDATIONS. 


Finally, we wish to make the following distinct recommendations: 

1. That every effort be made to lengthen, with Parliamentary sanc- 
tion, the present term of school life, including a raising of the legal 
age for leaving school, and that between 13 and 15 opportunity should 
be afforded for special instruction in manual training and drawing. 

2. That no restriction whatever should be placed wpon the persons 
attending theoretical classes in technical subjects apart from the gen- 
eral requirements that the members of the class should be capable of 
profiting by the instruction afforded. 

3. That, with a view to enabling artisans to become qualified as gen- 
eral foremen, mechanics belonging to any branch of the building trades 
be permitted to attend both the theoretical and practical classes in 
other branches of the building trades. 

4, That the learners under 19 years of age and improvers should be 
permitted to attend practical classes, provided that they show suflicient 
familiarity with the trade to render their efficient training possible 
without undue interference with the progress of the class. 

5. That subcommittees should be appointed to visit and report upon 
the classes in each trade and discharge the other duties indicated in 
the report. 

6. That, in the teaching of the purely trade classes (evening), and in 
the examinations connected with them, more stress should be laid on 
methods which secure mechanical skill and quickness of workmanship, 
as well as on theoretical knowledge, and students should not be encour- 
aged to expend an undue amount of time and labor upon elaborate 
models of no practical use. 

7. That, as far as possible, the teachers should be actually engaged 
in the trade in which instruction is given by them. In order to 
secure this, special classes should be instituted to qualify competent 
mechanics to be teachers, and for this purpose the polytechnics should 
be used as centers of normal training. 


A further insight into the situation is gathered from the following 
conclusions arrived at by a letterpress and lithograph printing crafts 
conference of teachers, trade-union Jeaders, and employers from all 
over England, held in London January 25, 1901, which met to con- 
sider what changes should be made in the syllabus and examinations 
of the City and Guilds of London Institute, and in the general tech- 
nical education of printers and allied crafts: 

1. That no candidate over 18 years of age should be allowed to sit 
for the preliminary examination. 

2. That the function of a technical institute is to teach that which 


can not be learned in the works. in addition to thoroughly teaching all 
underlying principles. 
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3. That there might be some slight reduction in the syllabus of the 
preliminary grade, so that young pupils might be intellectually capa- 
ble of mastering the whole of it. ‘ 

4. That “composing and machine” students should be taught a suf- 
ficient amount of each other’s craft, where they overlap, particularly, 
to prevent one branch suffering from the want of knowledge of the 
other. 

5. That employers, managers, overseers, and even the public should 
receive some amount of instruction, to give a clear idea as to what 
good printing is, and how it can be secured. 

6. That employers, managers, overseers, and trade societies should 
throw more zeal into the necessary training of apprentices. 

7. That apprentices should attend technical classes for a longer 
period than they now do. 

8. That pupils should attend the preliminary class for two years, 
ordinary for two years, and the honors until they secure a first-class 
certificate. 

9. That employers should hold out some inducement, as is done in 
the postal-telegraph department and the National Telephone Com- 
pany, by an increase of wages to those who pass the examinations, or 
money prizes for each stage. 

10. That pupils should attend a continuation school for two years 
(or up to 16 years of age), then one year for the preliminary, and two 
years each for the ordinary and honors grades. 

11. That all firms should havea clause in the apprentices’ indentures 
providing that the apprentices should make certain attendances at 
technical schools. 

12. That, as before, no certificate be given for the preliminary 
grade. 

13. That the London School Board be approached to provide classes 
in their continuation schools suitable for technical printing students 
and others. 

14. That the instruction should be so broad and general in its scope 
as to allow for any employee becoming a master printer, and should 
aim at giving all the necessary information for such eventuality. 

15. That greater care should be exercised in selecting apprentices. 

16. That, having regard to the absolute necessity of sound elemen- 
tary education to the future advancement of a printer in his trade, the 
compulsory school age should be raised to 14. 

17. That it is undesirable that apprentices should he admitted to 
technical classes until they can satisfy the principal of the institute 
that their general education is such that they are able to benefit by the 
instruction. ; 

18. That elementary principles and practice of drawing be included 
in the syllabus. That for lithographic printers and machine minders 
such drawing should be of a mechanical nature, in addition to the broad 
principles of art. For the compositor it should be expected that in a 
rough way he should be able to sketch out designs. 

19. That a circular be sent to all county councils accentuating the 
importance of providing ample appliances for practical demonstration 
in the printing crafts. | 

20. That for practical tests all candidates should go to one center, 
where all will be under similar conditions. 
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21. That the practical tests should consist of some five or six exami- 
nations, upon different classes of work, conducted during the session. 

22. That the aim of technical instruction should not be wholly for 
examinations, but should be to secure thorough practical education in 
the craft. 

23. That machinery for class instruction might be hired for each 
session, and county councils might get it hired at a lower rate than by 
the institutes, such a matter being dealt with by each locality. 

24. Thatan advisory committee be appointed to assist in revising 
the syllabus, in limiting the scope of the questions in the grades, in 
the appointment of examiners, and in other ways. 


THE SELECTION OF TEACHERS. 


Teachers of the workshop classes are found to require three quali- 
fications: First, practical familiarity with the work taught, such as 
can best be acquired by holding a position as foreman in some first- 
class establishment; second, most of the scientific and art principles 
applicable to the work taught, and such as can be acquired in the best 
technical institutes; third, natural ability as teachers. In many cases 
it has been found very difficult to combine these qualities, but it is 
becoming less so with the age of the institutes. Some of the teachers 
in the evening classes continue to practice their trade by day. Where 
that is not done, special care must be exercised by the teacher to keep 
in touch with the latest progress of workshop practice. In some cases 
the experiment has been tried of having one teacher of the scientific 
principles of the trade and another of the workshop principles, but 
this was considered only a makeshift, and does not always work satis- 
factorily. Neither knows exactly how to fit his teaching to that of 
the other, and the students can much better be persuaded to take up the 
scientific lectures when they are given by the »ractical foreman who 
instructs them in the workshop. 


BENEFITS OF TECHNICAL EDUCATION. 


The benefits of this technical instruction are very largely brought 
cut in other portions of this report. The student is benefited asa 
man by securing a better education. Where trade-union.restrictions 
are strong, or where the apprenticeship system prevails, he may not 
earn full journeyman’s wages until 21, no matter how competent he 
may be at an early age through natural ability or work in the technical 
classes, but after 21 he may advance rapidly to high industrial posi- 
tion, and in the large number of industries where these restrictions do 
not prevail the student will find his financial position improved through 
proficiency obtained in technical classes. 

Aside from improvement of the workman, two other benefits are 
widely noted. One is the greater appreciation by the purchasing pub- 
lic of the good quality of goods and of the artistic side of house fur- 
nishing—medizval castings, ornamental brickwork, enameling, etc, 
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The other advantage most widely noted is that of the trade itself. 
This may take the form of developing from the ranks of the work- 
men a superior class of foremen and of skilled workmen, or it may 
take the form of revealing and developing to untold usefulness the 
small minority, estimated by one distinguished principal as 3 per cent 
of his pupils, who are naturally observant, and who, under the train- 
ing of these technical instructors, are likely to become the great invent- 
ors and masters of industries. Huxley is often quoted as saying: ‘It 
is worth spending a million to discover a Faraday.” Mr. Bonnikson, 
inventor of a rotary escapement or karrusel lever, which has revolu- 
tionized the watch manufacture in England and even elsewhere, attrib- 
utes much of his success to the training he obtained in the British 
Horological Institute. 

The silk trade of Coventry is said to have been saved from decline 
by reason of instruction imparted to the sons of employers and workers 
in the trade. 

Other evidences of the value of the schools are given in their proper 
place in this report, but the greatest evidence of all is their growing 
popularity, as shown by the number of pupils in attendance and the 
disposition of the business interests in control of English city goy- 
ernments to increase the expenditure for these institutions. England 
is learning much from American superiority in secondary education 
and in the magnitude of our advanced engineering schools, while 
America may learn much from the large beginning England has made 
in supplementing the fast-dying apprenticeship system by technical 
evening classes for artisans. 


INDIVIDUAL SCHOOLS. 


Detailed accounts of individual schools are set forth in the following 
pages. The schools of England are first considered, and afterwards 
those of Scotland and Ireland. 


ENGLAND. 
MUNICIPAL TECHNICAL SCHOOL, BIRMINGHAM. 


This school was organized in 1891 and had as its basis the science 
classes of the Birmingham and Midland Institute which were taken 
over by the new school. The first session was held September 14, 
1891. The governing committee of the school was instructed by the 
city council to establish a central technical school with both day and 
evening classes; to provide branch technical schools ‘in buildings 
adequately equipped for the purpose;” to appoint a principal to have 
charge of both day and evening schools; to arrange a scale of fees no 
higher than had formerly been charged in the institute, and to provide 
for free students—not to exceed one-fourth of those admitted, and to 
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arrange a course of study suited to the varied special requirements of 
students, but not to limit it to the requirements of the Government 
aeeeetm aut of science and art. 

In arranging the courses of study the design was to provide oppor- 
tunity for men to learn the scientific laws which guide the operations 
on which they are engaged, and the properties of the materials they 
use, and thus enable the artisan to beceme a better workman, and 
at the same time a better man, through widening his mental] vision. 
Accordingly.a number of trade courses were arranged and the curricu- 
lum has been extended from time to time until its present scope has 
been reached. The teaching is required to be as practical and thorough 
as possible, and considerable time is therefore devoted to the labora- 
tories and mechanical departments. 

The day school was opened in September, 1897. Its object is to give 
boys, at the lowest possible fee, a general modern education, specially 
fitting them to take part in developing the industries of the town. 
The course of study is more scientific than that of the grammar schools, 
and the standard of instruction is more advanced than that of the higher 
grade board schools. Great prominence is given to scientific and 
workshop training, and general education is not neglected. Pupils 
who have passed through the day school are well fitted to engage in 
the local industries, ae to rise to positions of sunconpue gee: In most 
cases a youth Sherule enter works at the age of 16, and continue his 
education at evening classes, such as are offered at the technical school, 
Boys may enter the day school at the age of 12, in which case the 
work of the first two years is of a preparatory char acter, and is regarded 
as a basis of future studies in science. It consists ee of training 
in exact methods of work in the laboratories, in the wood and iron 
workshops, in the drawing offices, and in foliowing the studies con- 
nected therewith. After the first two years the boys are allowed 
gradually to specialize on those subjects which are likely to be of most 
use to them. The students in this school have the a advantage of in- 
struction not only by the full day school staff, but also by the special- 
ists engaged to instruct the evening classes in technical subjects. The 
school is divided into three sections, the preparatory, the school of 
science, and the technical course. The three main divisions of the 
last course are mechanical engineering, electrical engineering, and 
applied chemistry. 

‘The evening school, in which is found a very large proportion of all 
the students enrolled in the institution, was established for the pur- 
pose of carrying out the liberal scheme of technical education rendered 
possible by the technical instruction act of 1889. The endeavor of” 
the committee was to provide practical instruction on broad lines, so 
as to make the school of the greatest possible service to all the local 
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trades. The school does not undertake to teach trades, recognizing 
that manual skill can come only from long practice in the shop; but 
it was also recognized that in order to give the most effective technical 
instruction the student must have opportunity of handling the tools, 
and learning the processes employed in his trade. The methods of 
instruction adopted are such as will meet these requirements, thus 
enabling the student to acquire a knowledge of the scientific principles 
en which local industries are based, and preparing .him to take an 
intelligent interest in his daily work. The trade courses are two 
years in length, and are so graded that the student at the end of this 
time should have a good knowledge of the technique of his trade. 

The curriculum of the evening school covers a wide field of instruc- 
tion. Besides the trade courses previously mentioned there are a 
number of departments embracing a long list of scientific subjects. 
The chemical department is designed for those who wish to apply 
their knowledge to a business or trade in which chemical processes 
are carried on, for those who desire to become teachers of chemistry 
or analytical chemists, and for those who wish to obtain some insight 
into the science as a help in cther subjects. There are elementary 
and advanced courses in inorganic chemistry, first and second stages 
in organic chemistry, special courses for chemists and druggists, 
senior courses in chemical philosophy and quantitative analysis, 
special work in chemistry covering crystallography and mineralogy, 
and chemistry for bakers. This last course is designed to furnish 
laboratory and practical work for bakers, and alsc to apply to students 
requiring a scientific knowledge of brewing. 


METALLURGICAL DEPARTMENT. 


The metallurgy department provides a four years’ course for 
students who wish to make a special study of metals. For the benefit 
of those who only require a knowledge of certain metals, classes are 
arranged to suit trade requirements. For engineers and those engaged 
in hardware trades a special course is given in iron and steel. A 
course is arranged to give instruction in the metallurgy of copper, 
zine, tin, nickel, brass, bronze, and German silver; and a similar 
course is devoted to gold and silver. There is an advanced course for 
classes who wish to study the nature of ores and other bodies in 
metaliurgical processes. These courses cover the various subjects in 
such a general scientific manner as to prepare the students for a posi- 
tion of more than ordinary responsibility. In this department are 
also special courses in electro-plating and deposition, and an element- 
ary course in metal coloring and bronzing, which provide ample 
instruction to enable the students to leave the school equipped for 
trades. Following are the metallurgical courses in full: 
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Electroplating and deposition. 


Speciat course for electroplaters and gilders: Arrangement of plant in the work- 
shop; preparation and testing of solutions; arrangement of apparatus for electro- 
deposition; use of ammeter and voltmeter; means of controlling current; preparation 
of work for electro-deposition; electro-deposition of copper, silver, and gold; strip- 
ping processes; finishing processes; recovery of silver and gold from old solutions; 
simple electrotyping processes. 

Special course for brass workers and nickel platers: Arrangement of plant in the 
workshop; preparation and testing of solutions; arrangement of apparatus for electro- 
deposition; use of ammeter and voltmeter; means of controlling current; prepara- 
tion of work for electro-deposition; electro-deposition of copper, brass, nickel, tin, 
and iron; stripping processes; finishing processes; simple electrotyping processes. 

Advanced course: In addition to the subjects treated in the first year’s course 
the following subjects are also taught: Theories of electrolysis, specific resistance, 
polarization of electrodes, thermochemistry in relation to electro-motive force, 
electrochemical equivalents, miscellaneous processes, deposition of zine and alloys, 
deposition of cobalt, bright silver plating, galvanoplastic processes, recovery of tin 
from scrap tinned iron, grouping of cells, applications of Ohm’s law, estimation of 
potassium cyanide, estimation of silver and gold in plating and gilding solutions, 
estimation of copper and of free sulphuric acid in the ordinary electrotyping solution. 

The adyanced class is divided into two sections—one for second-year students and 
the other for third-year students. 


Metal coloring «nd bronzing. 


Elementary and advanced courses: The metals in common use, their chemical and 
physical properties; the atmosphere, its composition, and the action of its constitu- 
ents upon different metals; formation and properties of certain metallic oxides, 
chlorides, sulphides, carbonates, and acetates; classification and properties of the 
various reagents employed in chemical metal coloring; electro-metallurgy in relation 
to this subject; management of depositing solutions and correction of their defects; 
electrotype processes; electrochemical metal coloring; metallochromes; metals 
deposited by immersion; principles involved; effects of light; iridescent films and 
sensitive color compounds; metal coloring in relation to photography. Cleaning 
copper, brass, zine, iron, ete.; bright and dead dipping, scratch brushing, polishing; 
coloring by dry and wet methods; producing various colors upon copper, brass, and 
other copper alloys; antique colors; deposition of arsenic, antimony, tin, and copper 
by immersion processes; deposition of copper upon brass by coloring, and subse- 
quently heating the metal; preparation of acid coppering solution and deposition of 
copper upon brass; stopping off and parcel coppering; coloring parcel-coppered work; 
parcel bronzing; preparation of cyanide coppering and brassing solutions, and deposi- 
tion of copper and brass upon iron, zinc, and other metals; mechanical metal color- 
ing; use of varnishes, bronze powders, etc., including French bronzing processes. 

The advanced class is divided into two sections—one for second-year students and 
the other for third-year students. 


PHYSICAL DEPARTMENT. 


The physical department is devoted largely to electricity in its varied 
applications. Two special courses in mathematics are provided as a 
foundation for the main subjects taught in this department. There is 
a course in theoretical mechanies and one in physics, embracing heat, 
geometrical optics, hydrostatics, sound, and general’ physics. The 


course In electricity covers the broad field of electrical engineering as it 
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applies to telegraphy, telephony, electric lighting and the distribution 
of power, and electrical jointing and fitting. Students taking the last 
subject are given such exercises in practical work as will qualify them 
for an electrical occupation. The course in detail is as follows: 


Electrical jointing and fiiting. 


Stage I: Use and manipulation of tools; joints in copper strip and wire for over- 
head conductors; the various methods of jointing 7-strand cable, and jointing by 
means of “‘sleeves’’ or ‘‘couplings.”? Insulating joints. A lesson is given each even- 
ing on practical electrical work. All necessary material and a complete set of tools 
are provided for each student. Students are advised to attend classes in arithmetic 
and mensuration and the lectures on preliminary electrical engineering. 

Stage II: Methods of jointing 19-strand conductors; lead-covered cables; twin 
cables; insulating joints; brazed joints. A lesson is given each evening on some sub- 
ject connected with wiring, cable laying, care of electrical plant, ete. All necessary 
material and a complete set of tools are provided for each student. Students are 
advised to attend the classes in arithmetic and mensuration. 

Stage III: Jointing concentric cables; joints in armored cables; vulcanized joints; 
jointing gutta-percha-covered wires. Lessons are given (so far as time allows) on 
various systems of overhead and underground distribution, the localization of faults, 
ete. Practical instruction is given in measuring ‘“‘insulation.’’ All necessary mate- 
rial and a complete set of tools are provided for each student. Students are advised 
to attend the classes in mathematics. The work in this class is of an advanced 
character, and intending students must either have taken the City and Guilds of 
London Institute certificate in the subject or obtain the sanction of the principal 
before joining. 


ENGINEERING DEPARTMENT. 


In the engineering department there are courses in practical geom- 
etry, mechanical drawing, machine construction and drawing, machine 
construction and design, applied mechanics, steam, mechanical engi- 
neering, graphical statics, structural design, hydraulic engineering, gas 
and oil engines, pattern making, and fitting and turning. All of these 
courses, except pattern making and fitting and turning, are designed 
for mechanical engineers and are not intended particularly for artisans 
except to allow them to acquire a better theoretical knowledge of their 
trades. The courses in pattern making and fitting and turning are 
designed to teach the technique and handiwork of trades. Following 

are the courses in detail: 
Pattern making. 

First division: This course comprises study of the various kinds of materials used in 
pattern raaking; the use of standard and contraction rules; tools, their names and uses; 
the setting and sharpening of various tools; marking and sawing; simple face and edge 
planing; edge shooting; boring with chisels and gouges; plain halving and dovetail 
halving; glued joints, plain and tongued; peg doweled and screwed joints; wood 
angling, plain and curved; the use of the turning lathe, and tools employed with it; 
simple wood turning; core prints, their various shapes and uses; round and square 
bosses and facings used on patterns; round and square core boxes; simple patterns 
(various); simple molding and founding. 

A course of practical demonstrations of the methods of molding, core making, 
and casting in iron and steel is given in the molding shop during the session. 
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Students must attend regularly a class m mechanical drawing or machine con- 
struction. 

Second division: In addition to the subjects taught in the first division, this course 
includes the nature and properties of various woods used in pattern making; the 
jointing, shrinkage, and warping of wood; the use of the circular saw; the center- 
ing, fixing, and chucking of patterns in lathe; the doweling of patterns and core 
boxes in halves; the making of circular work in segments; small wheels and pulleys; 
arm core boxes and sweeps for fly wheels; making cylinder patterns, pipe patterns, 
bends, etc.; loam boards for pipe and column cores; core templets for pipe flanges; 
core plates and strickles for bend pipe cores; simple odd-side molding; general 
molding and foundry work; loam molding. 

A course of practical demonstrations of the methods of molding, core making, and 
casting in iron and steel is given in the molding shop during the session. 

Students must attend regularly a class in mechanical drawing or machine con- 
struction. 

Fitting and turning. 

First and second divisions: Vise—Chipping and filing; use of square, calipers, 
rules, hexagonal and angle gauges. Lathe—Use of hand lathe, turning to templet 
and measurement; examples in simple screw cutting. Shaping machine—Shaping 
flat surfaces; gauge and angle work. Drilling machine—Driiling holes for clear- 
ance, tapping and templet, etc. Forging—Tools used in turning, planing, shaping, 
boring. Drills and chisels—Hardening and tempering. Instruction is given regard- 
ing the cutting tools used on various machines, forms of files, chisels, etc. Students 
are required to take both vise and lathe work, and must attend regularly a class in 
mechanical drawing or machine construction. 

Third division: The course includes, in addition to the work stated in the first 
and second divisions: Vise—Samples of machine parts for fitting together, scraping 
and surfacing; setting out samples of work for planing, shaping, and drilling. 
Lathe—General turning and screw cutting; V thread, square and rifle pitches; bor- 
ing and face-plate work. Planing machine—Preparation of test pieces; planing 
machine parts. Milling machine—Wheel cutting, square and hexagonal pieces. All 
work in this class will have to be done to standard and micrometer gauges. Practical 
instruction is given in the calculation of change wheels for screw cutting, forms of 
testing and test pieces, and other workshop details. Short lectures are given each 
evening on the use of various kinds of hand and machine cutting tools. A course of 
practical lessons on tool making and tempering is given in the smithy during the 
session. Students are required to take both vise and lathe work and must attend 
regularly a class in mechanical drawing or machine construction. 


BUILDING TRADES CLASSES. 


The building trades classes cover building construction, sanitary 
science, carpentry and joinery, masonry, and plumbing. Building 
construction covers drawing practice applicable to building in general, 
and the course in sanitary science consists in lectures on hygiene, 
infectious and zymotic diseases, water, air, sanitary plumbing, ete. 
The courses in carpentry and joinery, masonry, and plumbing are to 
equip students for advanced apprenticeship in these trades. Follow- 
ing are the building trades courses in detail: 


Carpentry and joinery. 


Preparatory course: Tools and their action in use; timber, different kinds and 
where obtained, simple exercises for use of various tools and simple joints; drawing 
of same to scale and isometric. 
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Students must regularly attend a drawing class in building construction. 

Elementary course: In addition to more advanced detail of the preparatory syl- 
labus, this course includes the nature and properties of the various kinds of wood 
used in carpentry and joinery and methods of seasoning timber; setting out work- 
ing drawings, etc.; general knowledge of the construction of ledged, framed and 
braced, and framed and paneled doors, door frames and door jambs; ordinary sashes 
and frames. Joints in mortise and tenon, tusk tenon, fish tenon, scarfing, halving, 
simple dovetailing and notching, etc., and also joints in construction of various roof 
trusses, with drawings of same, etc. 

Advanced course: In addition to the work on the elementary course, the advanced 
course consists of the following: Setting out working drawings in joinery work on 
boards; general knowledge of construction of half-glass doors with diminished stiles, 
with various kinds of panels, French casements, boxing shutters, circular sashes and 
frames and circular work generally; skylights and lanterns, bevels to same, and 
oblique work, finding bevels of hip rafters, jack rafters, purlins; splayed linings, ete.; 
intersection of moldings at different angles; method of strengthening beams and 
girders; principles required in framing roof trusses, partitions, bracing gates and 
doors, hinging and modes of applying them to obtain clearance, etc.; methods of 
throating, weathering, etc.; bending boards, gluing-up work, etc.; taking sizes and 
setting straight and geometrical stairs, hand railings, ete. 

Senior course: Students who wish to try the honors examination in this subject 
are recommended to attend the advanced practical class, where special work is pro- 
vided for them. They should also attend the drawing class in honors building con- 
struction and the course of lectures on the materials of engineering and processes of 
construction. 


Masonry. 


This course includes practical instruction in masonry, under the guidance of the 
instructor, and in addition each student is taught to draw to scale, set out and cut 
the molds, and prepare the various parts described in the following syllabus: 

Nature and use of the various kinds of stone in building arches of brick and stone; 
methods of striking and jointing; definition of arches; raking and stretching moldings; 
columns, their proportion, entasis, twist, etc.; circular work, development of curves, 
ramp and twist; arches circular on plan; skew arches, niches, etc. Staircases, defi- 
nition of steps, proportion of tread and rise, curtail step, spandrel step, spiral stair, 
stair with quarter space and winders, development of winders, etc. Mold cutting, 
copying drawing, etc.; proportions of cement, lime, sand, ashes, gravel, etc., in con- 
crete and mortar for yarious purposes. Practical exercise in setting out and working 
the more intricate problems. 

A special feature is instruction in working to scale. 

Students taking this course are also advised to attend a class in practical geometry. 


Piumbing. 


Elementary courses: Workshop practice—Marking off and cutting out sheet lead; 
simple exercises in lead bossing; bending pipes up to 2 inches in diameter. 

Lecture class—Simple geometrical problems as appiied to plumbing, with reference 
to roof work; simple mensuration; solders and soldering, their composition, prepa- 
ration, and uses; fluxes, their action and uses; special advantages of lead burning; 
workshop appliances, ete.; construction and action of valves used in plumbing; venti- 
lation of pipes; principle and construction of various traps, their uses and relative 
adyantages; tools used in plumbing, their forms and uses; fitting up a workshop; 
varieties of pipes used in plumbing; capacities of pipes of various sizes. 

The classes in geometry for sheet-metal workers and plumbers and the lectures in 
sanitary science are specially adapted to students in these classes. 


1008 REPORT OF THE COMMISSIONER OF LABOR. 


Advanced courses: Workshop practice—The properties of lead and tin, white and 
red lead, cements, etc.; solders and soldering; autogenous soldering or lead burning; 
fluxes, etc.; tools employed by plumbers; cutting out sheet lead; setting out work 
from working drawings; roofing; drainage, external work; varieties of traps; soil 
pipes; ventilation; drains; water supply for houses; cisterns, cocks, and valves; brass 
work used by plumbers; water-closets, their fittings and supply; baths, lavatories, 
and urinals, their service, traps, and wastes; hot water and steam circulation; meters, 
valves, reflectors, etc. 

Lectures—The lectures deal with the following subjects: Geometry as applied 
to plumbing; mensuration; properties of lead and tin, white and red lead, oxides, 
and cement; autogenous soldering, solders, and ordinary soldering; drainage; root 
work; water supply; soil, vent, and waste pipes, their arrangement and construc- 
tion; principles and construction of hot-water supply; principles and action of 
siphon; principles and action of hydraulic ram; pump work; sanitary arrangements 
in houses and buildings; brass work used by plumbers. 


METAL TRADES CLASSES. 


There are metal trades courses in brass founding, gas fitting, and 
sheet-metal work; and there are courses in typography and farriery. 
The metal trades classes are as follows: 


Brass founding. 


Workshop practice: The course in brass work consists of molding, casting, 
modeling, reversing in lead and wax, filing, turning, hammering, screwing, casting, 
hard and soft soldering, pattern making, saw piercing, construction of blocks to 
produce bends and scrolis, chasing, dipping, and burnishing, filing including sur- 
face dressing (such as scrolls), with filing of flat and rounded surfaces to drawings; 
physical and chemical properties of iron, steel, brass, and other alloys; turning 
with hand tools to pattern or drawing, the students making their own turning tools, 
drills, etc.; screwing with chaser; making metal and wood chucks; molding and 
casting, including making the odd side; use of the oval turning chucks; ham- 
mered work in brass and copper; hardening and tempering steel springs used in 
the brass-foundry trades. Those students who are sufficiently advanced are allowed 
to make their own patterns, core bearings, and core stocks. The course also includes 
hard and soft soldering; use of the hammer, rule, compass, gauge, and circular saw; 
finishing processes. 

Lectures: The lectures deal with the principles involved in the work, and the prop- 
erties of the metals and alloys used. 


False coring. 


The course consists of practical instruction in the making of cores from the 
molds without core stocks, the drying of the molds, the placing of patterns in 
the molds, pouring processes, etc. Students are taught the special nature of the 
sand needed for various kinds of work. 


Gas fitting. 


The workshop course includes practical instruction in jointing lead and compo 
pipes, in meter fixing, and in the use of the pressure gauge. The theoretical work 
includes the making of full-sized working drawings of meter connections neces- 
sary for fixing meters in various positions, and in making both full-size and reduced 
sections of various fittings and pressure gauges. 
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Sheet-metal work. 


The course in sheet-metal work consists of cutting patterns on geometrical lines 
from tin plate, sheet iron, zinc, brass, or copper, and testing their accuracy as 
to size and shape by making up models; various methods of jointing sheet metal by 
soldering, grooving, riveting, double seaming (or knocking up), and dovetailing, 
ete.; planishing, wheeling, hollowing, setting, stretching, and wiring; explaining the 
use of the press, stamp, lathe, wheeling, and other machines and tools used for the 
manufacturing of sheet-metal goods; the physical and chemical properties of iron, 
tin, lead, zine, copper, brass, galvanized iron, and tin plate; the manufacturing or 
refining of the same; solders and their fluxes; fuels, their composition and mode of 
application. 

Short lectures are given each evening, of a ‘practical and scientific character, 
upon matters useful to sheet-metal workers. The classes in geometry for sheet- 
metal workers are arranged for students in connection with these classes. 


There is a comprehensive lecture course in typography, and those 
taking it receive instruction in the use of the linotype machine. 
Lectures on farriery are provided for shoeing smiths who may wish 
to become informed in the principles of their work. 

Besides this long list of subjects for boys and men there are women’s 
classes in cookery and dressmaking in both the day and evening 
schools. ‘The day-school courses give general elementary instruction 
in these subjects, such as is required by the ordinary housekeeper. 
The evening courses are more extensive and thorough. The cooking 
course covers plain cooking and the dressmaking course fits its students 
to earn a living at that trade. 

The conditions of entry to the day school are as follows: 

No pupil will be admitted from another school unless he can produce 
a satisfactory certificate of conduct from his former head master. To 
enter the school of science a boy must have a good knowledge of 
English composition, geography, history, and arithmetic, including 
decimals. For admission to the preparatory course a somewhat lower 
standard is accepted. No boy is »dmitted unless he lives with his 
parents, guardian, or near relations, except with the special permis- 
sion of the school committee. Boys are admitted at the age of 12 
and upward, but may not commence a new session’s work after reach- 
ing the age of 16. The school fee is £3 ($14.60) per annum, and the 
student must provide his own books and stationery. There are twelve 
entrance scholarships offered annually for competition among the 
pupils in the Birmingham elementary schools. 1x of these scholar- 
ships give free admission to the school for four years and provide a 
grant for maintenance of £5 ($24.33) for the second year and £10 
($48.67) cach for the third and fourth years. The committee awards 
two scholarships annually which entitle the holders to free admission 
and maintenance to the amount of £5 ($24.33) per year during the 
term of the scholarship. Besides these the Priestly scholarship is 
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awarded every two years to the candidate under 20 years of age who 
stands highest in the prescribed examination. 

The management of the school is under a technical school committee 
of 16 members, besides the lord mayor. The teaching staff consists 
of 1 principal for the entire institution; for the day school, 1 head 
master, 8 assistant masters, 3 workshop instructors, and 2 assistants; 
for the evening school there are 4 heads of departments, 36 lecturers, 
17 demonstrators, 11 workshop instructors, and 9 assistants, making 
in all 92 members of the teaching staff. Besides this there is a seere- 
tarial staff of 6 members, and an establishment staff of 13 members. 

The attendance varies according to the season of the year, being 
greatest in the fall and least toward spring. The average attendance 
in October, 1899, was 3,739, while in February following it had fallen 
to 2,520. For the corresponding months of the previous year the 
attendance was 3,869 and 2,880, respectively. The 2,520 students of 
February, 1900, were distributed among the departments as follows: 
Chemical, 305; metallurgical, 294; physical, 497; engineering, 684; 
building trades, 282; metal trades, 132; miscellaneous, 160; women’s 
classes, 166. 

The building is constructed of pressed brick, with terra-cotta trim- 
mings. The main wings reach a height of eight stories. It was 
erected at a contract price of £47,489 ($231,105). During the first 
few years of the school it occupied temporary quarters, and the new 
building was not occupied until 1895. The equipment of apparatus, 
machinery, etc., is first-class in all respects, and cost, approximately, 
£12,000 ($58,398). The annual cost of maintenance, including small 
additions to apparatus, for the fiscal year ending March 31, 1900, was 
£18,411 ($89,597). Of this amount, £8,013 ($38,995) was for salaries 
and wages and the remainder for interest, sinking-fund account, and 
general incidental expenses. The income of the school for the same 
period was slightly more than £20,000 ($97,330). Public funds con- 
tributed the greater portion of this income, nearly £18,000 ($87,597) 
being derived from such sources. ‘The city of Birmingham was the 
chief contributor. 

The Brass Workers’ Union pays part of the fees of many of their 
members or apprentices; the Gun Makers’ Union does the same thing, 
although there is not yet any special training provided for their craft, 
and the master bakers pay half the fees of many pupils. 

Students go from the school into shops as apprentices, but they com- 
mand higher wages and earn promotion more rapidly than those who 
have not had school advantages. Employers prefer the school-trained 
apprentices, and in one instance a prominent manufacturer of high- 
epeed engines allows his apprentices to go to their work onc hour later 
than usual if they attend the evening school. The schools have led to 
improvement in shop training. 
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The work of the school has been satisfactory. The attendance upon 
the day school, which was not opened until 1897, is not as large as is 
desired. It is the opinion of some connected with the school that large 
results can not be expected from the day school unless more money is 
spent upon it. It is suggested that the city can not easily raise sufti- 
cient money to teach trades to day scholars, and that to do this each 
trade should raise its own money for this purpose. The evening 
school is open three evenings a week to those who work during the 
day, and a large number of workmen avail themselves of this oppor- 
tunity. Rather more than half of these are under 21 years of age. 


MUNICIPAL TECHNICAL SCHOOL, BLACKBURN. 


This school was founded in 1887, by subscription. In 1889 it became 
a public institution, in part, and in 1891, at the completion of the 
Jubilee Memorial Building it became wholly public. It was designed 
to give instruction in general science and art, and technical and trade 
instruction in textiles, building, and electricity. Its main object is to 
develop theoretical knowledge and practical skill among the artisans 
employed in the industries of this immediate community. 

Pupils in the night school must work during the day along the lines 
of their study. Admission is by examination, and these examinations 
are arranged to suit the requirements of the applicant. 

The courses of instruction are divided into departments and these 
are subdivided into subjects. A number of the subjects are literary 
or scientific, and are not here referred to except as they are required 
for a basis in technical work. The departments of instruction are art, 
physics, chemistry, building trades, engineering, textiles, manual 
training, and one for commercial and domestic subjects. 

In the art department instruction is given in fine or applied art. 
During the first year students devote their time to elementary work 
in free-hand, model, and geometrical drawing, and to the theory of 
perspective, light, shade, and color. In the second year the work in 
decorative and textile design is the same, but in the third year stu- 
dents begin to specialize according to the course they intend to com- 
plete. Third, fourth, and fifth year students in decorative design take 
up the various phases of the art, with a view to some definite purpose. 
Students desiring to do so can pursue their studies through the sixth 
year or longer. These advanced students do practical work in design 
and clay modeling, and also give much time to study from life and to 
painting. 

In the study of textile design the free-hand copies used at the begin- 
ning are patterns of actual fabrics, so that ideas of design and taste 
are formed while the student is learning the use of pencil and charcoal. 
Next, he takes brush and color exercises, and is encouraged to attempt 
original work. The third year includes actual work in fabrics in the 
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weaving department. In the fourth year the student is advised to 
enter the weaving department and take the regular course there. 
When he can produce a good design he is encouraged to take up 
advanced subjects. In the weaving school he is afforded every facility 
for the reproduction of his designs, so that his instruction is practical 
and complete. 

The instruction in wood carving is designed primarily to be of serv- 
ice in local industries. It begins with the necessary drawing exercises, 
and continues through the higher theoretical grades and practical 
shopwork. The embroidery class has for its object, first, to assist in 
the development of taste and good workmanship, by the use only of 
the best designs obtainable and by teaching the technique of high- 
class needlework; and, second, to afford students of design a means 
of seeing their working drawings applied to the actual materials for 
which the designs were made. The object of the instruction in this 
class is to make the articles produced both artistic and useful. 

In the physics department electrical technology occupies a prominent 
place. The courses in this subject are arranged for those who are 
engaged in or are preparing to enter electrical trades, and for those 
who desire a better acquaintance with this branch of engineering 
on account of the important part it plays in other trades. The work 
begins in elementary magnetism and electricity and advances through | 
the various branches of electrical study until the course in electrical 
engineering is complete. The theoretical work is comprehensive, and 
there is sufficient practical work to equip the student to take up his 
selected line of work. 

The instruction in building-trades subjects covers building construc- 
tion, brickwork, masonry, and carpentry and joinery. The foundation 
for all these subjects is geometry and graphic statics. The syllabus 
of examinations indicates that much time is given to the theory and 
technique of the subjects. Every phase of each subject is taken up 
and thoroughly discussed, after which each student is subjected to a 
rigid examination. 

The textile department provides thorough courses in practical weav- 
ing, cotton spinning, and textile chemistry. The Weaving course 
embraces ordinary and advanced theory, practical cloth construction 
and analysis, and practical weaving, besides textile design. The theo- 
retical course covers the general principles of fabric structure, twill- 
ing, spotting, color, warping, sizing, warping and sizing machinery, 
the loom in all its parts, principles of tappet structure, dobbies (their 
use and construction), picking mechanism, pick and pick arrangements, 
the Jacquard machine and its use, classification of fabrics, damasks, 
double cloths, tapestries, gauze, and many other subjects relating to 
the production of cloths. There is an additional course of lectures on 
the details of construction of various kinds of plain and fancy cloths 
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and the use of design paper. In this course the student is supplied 
with pieces of the various kinds of cloth discussed and is required to 
analyze them. During these theoretical studies and lectures the stu- 
dent is assigned to practical work in the weaving shed two evenings a 
week, and is there afforded an opportunity to acquire an intimate 
knowledge of branches of work and classes of machinery other than 
he is able to get in his daily employment. The weaving shed is lib- 
erally equipped with both hand and power looms in great variety, and 
the student can exercise his skill in producing all kinds of cotton cloths, 
from plain weaves to Jacquard lenos and tapestries, brocades, and pile. 
He makes and executes his own designs, and is thoroughly trained in 
all that is necessary to make him a successful weaver. 

The complete course in spinning is designed to cover three years. 
In the first year are taken up the geographical position of the cotton 
fields, the cultivation, harvesting, and preparation of cotton for the 
market, the physical properties of cotton, the objects of mixing, and 
the principles of cleaning and carding cotton, and the construction 
and operation of cleaning and carding machinery. The second year 
is devoted to the construction and operation of drawing machines and 
the principle of drawing slivers; the construction and operation of 
combing machines; the construction and action of roving machines 
in all their variety, and accessory appliances; the essential features 
of good yarn; the construction and action of the mules and the 
methods of driving them, together with the effect of each opera- 
tion on the material; the construction and operation of ring-flyer 
spinning frames, and the bobbins used; and calculations of speed, 
draft, twist, etc., in connection with all the above-mentioned machines. 
The third year’s or honors course can not begin until the student has 
a certificate in the first and second year courses. This year is devoted 
to character and quantity of waste produced and its utilization, the 
preparation of waste for spinnihg, what machinery is necessary, and 
the character of yarns produced; the production of doubled yarns for 
yarious purposes; testing yarns for strength, elasticity, twist, and 
moisture; the selection of raw cotton and its manipulation by various 
machines, noting defects in machines and remedying them; the con- 
struction and planning of spinning and doubling mills; selection of 
machinery; schemes of drafts and speeds, lighting, heating, ventila- 
tion, and protection against fire; arrangement of power and its trans- 
mission to machinery; and cost of production, wages, insurance, and 
other charges. From the above it will be seen that the instruction 
offered in this department prepares the student to enter upon advanced 
work in the mill. 

The course in textile chemistry is arranged so that third-year stu- 
dents in the textile department may have the opportunity of becom- 
ing acquainted with the scientific principles underlying the textile 
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industry. It is also suitable for weaving managers and overseers. 
The course of instruction covers the composition of air with refer- 
ence to humidity and carbonic acid; water composition with refer- 
ence to boiler-feed waters, boiler scale, and antiincrustators; bleach- 
ing agents, disinfectants, and antiseptics; acids and alkalis, and the 
commoner metals, such as iron, zinc, copper, tin, etc.; the microscopic 
appearance of fibers, and the action of common reagents upon fibers; 
the classification of sizing substances; properties of glycerin, fats, 
oils, waxes, soap, starch, sugar, gluten, dextrin, etc.; cotton dyeing, 
and mordants and theories of dyeing. 

In response to a request from the Blackburn Master Painters’ Asso- 
ciation, a course in practical painting has been arranged for appren- 
tices who may desire advanced instruction in work belonging to their 
trade. This work has been conducted through one session only, but 
has been found to be very useful. Many apprentices made great prog- 
ress in their work, and it is believed the usefulness of this instruction 
will increase. A class in theoretical and practical photography is pro- 
vided for and it is expected to begin work at the session of 1901-02. 

The teaching staff consists of 21 instructors. The attendance in the 
day school is about 55, and of these 10 are in the weaving class; the 
attendance of the evening school is 1,800 in all grades, of which 300 are 
engaged in practical shopwork, 100 are electrical students, and 200. 
are in the weaving classes. 

The school has been the means of increasing the intelligence and 
efficiency of the working classes generally, and general benefits have 
come to local industries. 

The attitude of trade unions toward the school is very friendly. 
Eleven years ago the management explained the work of the school to 
the unions, and disarmed criticism by refusing to admit pupils to the 
practical classes except those working in the same linc. Four unions 
now give nearly 100 scholarships, varying in annual value from 10s. to 
£1 ($2.48 to $4.87). 

Employers prefer school-trained apprentices, and as an evidence of 
their high appreciation of the work done in the school several employers 
pay half the fees of students from their shops. A few firms paid for 
a time all the fees of students who went from their establishments, 
but this liberality tended to produce a rush of ignorant boys into the 
school, and the principal now requires all to pay half fees, and later, 
if the pupil is deserving, the half fee is returned. 

The school has led to improvement in shop training, and its work 
has been entirely satisfactory in every way. It does not attempt to 
turn out finished workmen, but aids the apprentice to attain the high- 
est perfection in his trade. 
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TECHNICAL SCHOOL, BOLTON. 


The idea of a technical school in this borough was conceived in 
1887, being part of the scheme adopted for commemorating the Queen’s 
Jubilee. The Mechanics’ Institute offered their building—a gift equiv- 
alent to £5,000 ($24,333); the subscriptions received amounted to 
£6,000 ($29,199); and a grant of £1,000 ($4,867) was obtained from 
the borough corporation. It was not until 1891, however, that the 
school was started, and not until 1892 that the well equipped building 
in Maudsley street was opened. It was thought that this building 
would serve the town for many years, but it was not long before more 
spacious premises had to be sought. The attendance has increased in 
the evening school from 338 at the first session, beginning in 1891, to 
2,400 at the eighth session, ending in 1900. 

The rules and regulations provide that persons shall not enter any 
of the classes unless they have sufficient preliminary knowledge to 
profit thereby. No class is continued unless twelve or more students 
enter during the first month of the session. No student is admitted to 
a class in technology unless for at least one of the qualifying science 
or art subjects adapted thereto. Students admitted to classes in prac- 
tical work in the evening school must be employed in the same line 
during the day. The fees in the evening school range from 5s. to 10s. 
($1.22 to $2.43) per year, and in the day school the fees range from 6 
to 12 guineas (330.66 to $61.32) per year. 

The courses of instruction are arranged primarily to meet the needs 
of the community, and as cotton manufacture occupies the most 
prominent place in the industrial life of the town, subjects pertaining 
to it have prominence in the school. Other industries are not neg- 
lected, however, and thorough instruction is provided along many 
practical lines. 

In the technical day school the subjects of instruction covered are: 
Theory of cotton spinning, cotton spinning machine work, and spin- 
ning calculations; theory of weaving, fabric structure, designing of 
fabrics, drawing design, cloth analysis, weaving-machine work, and 
weaving-machine calculations; mechanical engineering, practical 
mathematics, practical work at vise and with chief engineering machine 
tools, sketching, coloring and machine designing, wood and metal 
turning, engineering model drawing, and engineering geometry. These 
subjects are distributed under the three general divisions of cotton 
spinning, weaving and designing, and practical engineering. Besides 
the above-mentioned subjects there is also a department in the day 
school devoted to manual instruction in wood, metal, and wood turn- 
ing, which is carried on in conjunction with the elementary and higher 
grade schools of the town. The purpose of the course is to give boys 
a thorough training in the application of drawing and in the use of 


tools. 
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The evening school courses cover more comprehensively all the sub- 
jects mentioned under the day school and a large number of other 
subjects. Students in the practical classes of the evening school are 
required to work in shop or factory during the day along the lines of 
their studies in school. The courses in cotton spinning, weaving, and 
designing, and cotton dyeing, bleaching, and printing are very thor- 
ough. The details of these courses are as follows: 


COTTON SPINNING. 


Preliminary stage: The preliminary class in cotton spinning is held on Tuesday 
evening during the session, and is designed to give such students as desire it a brief 
general training in the rudiments of cotton spinning prior to taking the usual City 
Guilds’ courses. The lessons include very brief notes on cottons and on all the 
machines and processes of cotton spinning, and also simple calculations. 

First-year course: Geographical position of the world’s cotton fields, with suitable 
goils and climates; planting and picking of cottons; the chemical, physical, and com- 
mercial properties of cotton fibers; special features of Sea Islands, Egyptian, Brazilian, 
Peruvian, American, Indian, and other cottons; seed cotton; use of ginning; foot- 
roller gin; churka gin; bow gin; saw gin; Macarthy and knife-roller gins; defects in 
cottons; various notes on cotton; mixing of cotton; bale breakers; mixing lattices; 
hopper feed arrangements; objects of opening; single openers; cages and fan draft; 
double openers; exhaust feed and delivery trunks to openers and scutchers; calcu- 
lations; objects of scutching; single and double scutchers; piano-fed regulator; 
improvements in regulators; two and three blade beaters; construction and setting 
of beater grate bars; cage bars; lap end of scutcher; suitable speeds; productions; 
various notes; calculations; objects of carding; different kinds of cards; action of 
parts common to all cards; coiler motion; Wellman card; roller and clearer card; 
undercasings; revolving flat card; cover plates; various methods of setting flats; 
stripping and grinding; clothing and setting a card; calculations; various notes. 

Second-year lectures: Silver lap machine; ribbon lap machine. Comber—General 
action of parts; duties of machine; nipper and top comb mechanism; timing and set- 
ting; detaching mechanism; various details; calculations. Drawing frame—Duties of 
machine; general action of parts; coiler and roller mechanism; stop motions; vari- 
ous details; calculations. Bobbin and fly frames—Uses of machine; general descrip- 
tion; swing; spindles and rollers; building motion; how winding is done; bobbin 
and flyer leading; differential motions; calculations; various details. Self-actor 
mule—Motions and processes connected with drawing-out; arrestation of parts; twist 
motions; backing-off and faller locking; drawing-up and faller unlocking; quadrant; 
nosing motions; copping motion; fine-spinning motions; various details; calculations. 
Ring spinning—General description; rollers; spindles; winding-on; mule versus ring 
spinning. Flyer throstle. 

Honors lectures: Selection and blending of cottons; testing and commerce of cot- 
tons; methods of main driving; doubling; the twiner mule; ring and flyer throstle 
doubling; doubling and winding; calculations; reeling; bundling; gassing; thread 
making; practical manipulation of scutchers, cards, combers, and draw frames, bob- 
bin and fly frames, mules, and ring frames; mill buildings; arrangement and pro- 
portions of machinery for coarse counts, medium counts, and fine counts; waste made 
at each process; spinning and fancy yarns; cost of production; wages; other calcula- 
tions; roller covering; lighting; heating; ventilating; humidifying; insurance; test- 
ing, uses, and commerce of cotton yarns; various notes; calculations. 

Ordinary grade, second year: This course comprises a lecture ‘course on weaving 
mechanism and courses of lessons on textile calculations, fabric structure and analysis, 
and designing. The lecture course on weaving mechanism considers the following 
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subjects: Construction and fixing of negative and positive acting shedding tappets; 
shedding by means of oscillating tappets; dobby shedding; also negative and positive 
acting dobbies; the Blackburn dobby; the Keighley dobby; the Burnley dobby; 
the Knowles or American dobby; Jacquard shedding, single-acting machines; also 
double-acting one-cylinder machines; double-acting two-cylinder machines; motions 
to stop the loom when a wrong card is presented; Jacquards of special construction, 
open-shed and cross-border machines; devices for increasing the scope of a machine, 
thereby effecting a saving of cards, the Bannister or double-scale harness, the com- 
pound pressure harness for damask weaying; damask or twilling machines, the Bess- 
brook Jacquard; also Tshérner and Wein’s Jacquard; building and dressing a Jacquard 
harness; common arrangements of tie ups for Jacquard harnesses; card-cutting, lacing, 
and wiring; card-repeating machinery; essential features of lappet and swivel looms; 
picking motions, lever pick, Yates’s pick, swivel pick, carpet pick, scroll pick, 
Jackson's pick, pick-and-pick motions; motion to impart two beats of the slay for 
one revolution of the crank shaft; also terry-pile motion; letting-off motions; also 
taking-up motions of a special character, Pickles’s motion; Whittaker’s motion; con- 
tinuous-acting motions; box-motions for check looms, Diggle’s chain, Wright Shaw’s 
motion; Cowburn and Peck’s motion; Whitesmith’s principle as exemplified in 
Hacking & Co.’s motion; Hodgson’s motion; the Knowles motion; circular-box 
motion; center weft-stop motions; various makes of loom temples and their suitability 
for different fabrics; devices of a special character, as the Northrop device for auto- 
matically renewing weit without changing shuttles or stopping the loom; Ross’s device 
for automatically changing shuttles without stopping the loom; the Seaton device for 
inserting picks without carrying a cop or bobbin through the shed. 

The course of lessons on textile calculations is in detail as follows: Calculations 
relating to speeds of tappets; calculations relating to taking-up motions of a special 
character, Pickles’s motion; Whittaker’s motion; continuous-acting motions; methods 
of dropping or casting out hooks of a Jacquard machine when it is required to use the 
mounting for a coarser reed than that for which it was built; to find average counts 
of yarn when several counts are used in the same fabric; to find average price per 
pound of yarn in acloth composed of various colors or counts of yarn; to find weight 
and cost of material of each color in a striped fabric; to find weight and cost of mate- 
rial of each count of yarn iu a striped fabric made from various counts of warp; to 
find weight and cost of material in a piece of cloth with crammed stripes; to find 
weight and cost of material in a piece of cloth figured with an extra warp; to find 
weight and cost of material of each color in a checked fabric; to find weight and cost 
of material in a piece of terry cloth; estimation of wages for winding; warping; beam- 
ing; sizing; drawing-in; twisting and weaving; from given data, to find total cost of 
production throughout of a colored checked fabric. 

The course of lessons on fabric structure and analysis, and designing, considers the 
following subjects: Principles of fabric structure embodied in the following types, 
namely, brocade, damask gauze or leno, velveteen, Bedford cord; corduroy, terry, 
lappet, and swivel fabrics; practical analysis of these; designing for small-figured 
effects to be woven by means of tappets, dobbies, and Jacquards; designing for fancy 
leno effects to be woven by means of tappets and dobbies; analysis of more difficult 
examples of lenos; designing and coloring for stripes and checks suitable for shirtings, 
skirtings, and dress materials; practical analysis of these; designing for striped effects 
for bedticks, awnings, and window blinds; employment of extra warp to form stripes, 
and of extra warp and weft to form spots, checks, and all-over patterns; practical 
analysis of these; backed cloths, their construction; items to be considered before 
preparing a sketch fora Jacquard design; also, method of transferring it to design 
paper. 

Overlookers’ class: This class is restricted to men actually engaged as managers, 
overlookers, carders, fully qualified outfitters, and first-class honors students. There 
are no examinations in connection with this class, and any students wishing to sit at 


1018 REPORT OF THE COMMISSIONER OF LABOR. 


the examinations of the City and Guilds must attend the usual classes. The lessons 
are made to suit the special requirements of the class members, and consist of caleu- 
lations, lectures, cotton and yarn testing, and practical work. 


WEAVING AND DESIGNING. 


Ordinary grade, first year’s course: This course comprises instruction in the prepa- 
ration of yarn for the loom and in weaving mechanism, a course of lessons on tex- 
‘tile calculations, and a course of lessons on fabric structure and analysis and design- 
ing. The following subjects are treated under preparation of yarn for the loom and 
weaving mechanism: The different forms in which yarn is received by the manu- 
facturer and its subsequent treatment for gray and colored goods; winding frames 
for warp yarn, cop winding, and drum winding frames, winding frames for weft 
yarn, pirn-cop winding frame to wind welt upon bobbins; machine to wind yarn 
from ball warps on to pirn bobbins; quick-traverse pirn winding frames to wind 
weft upon bare spindles; also winding upon pirn bobbins by means of conical bowls 
-and beveled disks. Warping ana warping machinery: Mill warping, chain warping, 
beam warping, sectional warping; the theory and purpose of sizing yarn; ingredi- 
ents employed in the manufacture of ‘“‘size’’ and their object; manufacture of 
“‘size,’’? mixing, fermentation, and boiling of ingredients; application of “‘size”’ to 
yarn by means of ‘‘dresser’’ sizing, ‘‘ball”’ sizing, “slasher” sizing, and “hank”’ 
sizing; also comparative merits of each system; description of ‘‘ slasher’ sizing 
frame; methods of beaming or winding-on; relative advantages of dyeing yarn in 
the cop, hank, and warp; also of dyeing raw cotton and sliver; hand-loom shedding 
by means of long and short lams; principal parts and motions of an ordinary power 
loom, their object, and the mechanical principle governing each; shedding by 
means of under and side tappets; under and over roller motions to act in conjunc- 
tion with tappets, to convert the negative action of the latter into a positive one; 
picking, cone or Blackburn picking motion; beating-up motion; methods of con- 
trolling the delivery of warp in the loom; taking up motion. Automatic stop motions: 
Weft work, loose reed, and stop rod; loom brakes; temples; setting and timing the 
parts and motions to act in unison. 

The course of lessons in textile calculations comprises the following subjects: 
Bases of the systems employed to indicate the counts of cotton, silk, worsted, 
woolen, and linen yarns; the tables of weights and measures employed when ascer- 
taining the counts of yarn; also various methods of ascertaining the counts of short 
lengths of yarn; to ascertain the counts of folded yarn produced by twisting together 
two or more threads of the same, or of different counts; from given data, to find 
length, weight, and counts of yarn; to ascertain the quantity of material to produce 
a cloth according to specification; to ascertain counts of warp and welt to produce a 
cloth of required weight per yard, or piece of known dimensions; various systems of 
naming reeds as adopted in the principal manufacturing districts; calculations relat- 
ing to heald knitting; also casting out when using a set of healds for a coarser reed 
than that for which they were knitted; calculations relating to marking motion of 
slasher-sizing frame; calculations relating to driving of tappets; calculations relating 
to taking-up motion; to ascertain the speeds of looms and sizes of pulleys to give 
required speeds; wage calculations for various operations. 

The course in fabric structure and analysis and designing treats of the following 
subjects: The structure of fabrics and methods of distinguishing warp yarn and weft 
yarn; use of design paper and method of indicating designs upon it; the plain, or 
calico weaye, and its derivatives, as ribs and simple dice effects; practical analysis 
of these; twill weaves and their derivatives, as fancy regular twills and patterns 
developed by combining either ends or picks, from two or more twills, in some defi- 
nite order; practical analysis of these; construction of satin weaves; development of 
simple weayes on a satin basis; wave and diamond effects; also patterns based upon 
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the diamond, as honeycomb, Brighton, and other simple weaves: practical analysis 
of these; huck-a-back canvas, mock lenos, sponge cloth, fancy dice patterns, and 
diapers; practical analysis of these; analysis of more difficult samples; development 
of color effects in the plain and other simple weaves by means of colored threads of 
warp and weft. 

Honors grade, third-year course: This grade comprises three sections, namely: 
(1) General Section, (2) Section A, and (3) Section B. A separate examination is 
held and certificates awarded in both Section A and Section B, which may be com- 
peted for in either the same year or in separate years. All students must, however, 
present themselves for examination in the General Section, as well as in either Section 
A or Section B, otherwise no certificate is awarded. Section A is devoted to the 
study cf the principles of ornament and the theory of color, especially as regards 
their application to textile decorative design.: Section B is devoted to the study of 
subjects pertaining to mill management. 

The General Section comprises the following lecture course: Characteristics of the 
principal textile fibers and threads; also methods of distinguishing them; character- 
istics of yarn spun on the throstle frame, ring frame, and mule; also, the influence of 
twist upon yarn; treatment of cotton yarn whereby it is made to resemble silk, e. g., 
polishing and mercerizing (students haye an opportunity of examining actual fibers 
and threads under the microscope); calculations relating to diameters of threads and 
their practical application to fabric structure; to ascertain threads per inch required 
to maintain a cloth of similar character when altering the weave; to ascertain counts 
of yarn required to maintain a cloth of similar character when altering threads per 
inch; to ascertain counts of yarn and threads per inch required to maintain a cloth 
of similar character when altering the weight; data affecting the selection of picks 
per inch, counts of warp, and weit, and weave, suitable for fabrics for specific pur- 
poses; also the characteristics of warp and weft yarn most suitable for various classes 
of fabrics; common defects in fabrics caused by faulty preparation of the warp, faulty 
construction, and unequal balancing of warp and weit; structure and analysis of— 
also designing and card cutting for—and methods of gaiting looms to weave the fol- 
lowing types of fabrics, namely: Alhambra and honeycomb quilting; also piqués or 
toilet welts; matelasses for cotton vesting; toilet quilting with two picks toa ecard, 
three picks to a card, four picks to a card—(1) loose back and (2) half-fast or stock- 


~ ing back—five picks to a card, fast back; improved Mitcheline, otherwise known as 


patent satin quilting; Kidderminster or Scotch carpet; tapestries with one warp and 
two wefts, two warps and one weft, two warps and two wefts, two warps and three 
wefts; figured terry-pile fabrics with three picks to a card, five picks to a card; plain 
and figured velvetsand plushes; pile carpets—tapestry, Brussels, and Wilton; figured 
leno brocade; combination lappet and gauze figuring; swivel and gauze; also com- 
bination pile and brocade figuring; construction of Jacquard lifting cams; Bolton and 
district standard list of prices for weaving toilet, honeycomb, Alhambra, and tapestry 
quilts; uniform list, also Radcliffe and district list of prices for weaving; calculations 
involved in determining the departmental and total cost of producing a piece of cloth 
when yalues of material and labor are given. 

Section A comprises a course in textile decorative design and may be taken by 
second-year students also. The examinations for this section are both written and 
practical. Each candidate is required to prepare at least two original designs occu- 
pying not less than 192 ends and 168 picks, and to weave a specimen of cloth embody- 
ing either of the two designs. The designs and woven specimens must be vouched 
for as being the candidate’s own work. The course of study comprises a course 
of lectures on decorative art principles of both form and color and the prepara- 
tion of sketches and designs for Jacquard looms. These are illustrated by a set of 
lithographic reproductions of fabrics in the South Kensington Museum; also by the 
Grammar of Ornament, by Owen Jones, and by many other works of art; and also 


- by a large collection of textile fabrics and diagrams. 
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The lecture course treats of the following subjects: The function of ornament and 
the various means by which textile fabrics are decorated; the principles of ornament 
as deduced from natural forms, and examples of good ornament; classes of ornament, 
namely: mnemonic, symbolic, and aesthetic; styles of ornament, namely, realistic 
or natural, conventional or abstracted, and naturalistic. The use of animal figures 
in textile ornament. The study of plant forms; also their utility and application in 
textile ornament; characteristic of growth in plant forms; stem and branch junc- 
tions, leaves, and flowers; construction of useful elementary geometric forms; vari- 
ous bases or plannings for an all-over design, and the faults to be chiefly guarded 
against; methods of preparing sketches for Jacquard designs; color—its purpose; also 
its value for decorative purposes; light—the source of color (demonstrated); tran- 
sient or ethereal color as exemplified in the rainbow and in other spectra; also mate- 
rial or pigment color, as paint; classes of colors—primaries, and their combination 
to produce secondaries and tertiaries; theory of harmony and contrast of color accord- 
ing to M. Chevreul; attributes of colors; application of color to textiles, and the 
modification it undergoes according to the nature of fiber and character of fabric to 
which it is applied; character and style of ornament and coloring most suitable for 
various fabrics; characteristic features of form and coloring as exemplified in the 
more notable historic styles of textile ornament. 

The course in sketching and designing Jacquard patterns is devoted to the practical 
application of the knowledge obtained from the preceding lectures and will include 
the preparation of sketches and their execution into designs suitable for various 
types of fabrics as enumerated in the syllabus of the General Section. Also honors 
students intending to sit for examination in Section A will prepare their sketches 
and designs under the supervision of the teacher. 

Section B furnishes a lecture course on mill management, as follows: Comparative 
merits of various systems of preparing warps for gray, colored, and mixed goods; 
selection of machinery plant for manufacturing goods in which cotton predominates; 
also the relative capacity of each machine; the most desirable situation for a weaving 
mill, as regards soil, winds, climate, and also proximity to a market town; most 
important considerations to be observed in planning a weaving mill; arrangement 
of various departments with regard to economical working and oversight; natural 
and artificial lighting; comparative merits of coal gas, acetylene gas, and electricity 
for weaving sheds; ventilation, humidification, heating, and sanitation of a weay- 
ing mill; insurance of buildings, plant, and stock; common causes of mill fires and 
precautions to adopt in order to prevent their origin and spread; fire appliances— 
both hand and automatic; transmission of motive power by means of toothed wheels, 
belts, and ropes; looms driven by electricity; speed of main shafting, size of pulleys, 
and most suitable speed for various kinds of looms; the construction and most 
important features relating to the manufacture of the following specialties, namely: 
Tyo separate and distinct cloths woven one above the other at the same time and in 
the same loom; cloth woven double width; pillowslips woven without seam; hose 
piping; lamp wick, flat and circular; cotton and other woven belting for driving; 
ribbons, tapes, trousers suspenders, skirt belting (straight and shaped), and ladder 
tape for Venetian blinds. 

There is a practical weaving course for second and third year students which all 
students who enter fcr section A are advised to take. This course comprises pirn 
winding, drum winding, mill warping, Yorkshire dressing or beaming, and drawing- 
in; designing; card cutting and lacing; weaving on handlooms with treadles, dob- 
bies, and Jacquard machines; also on power looms with tappets, various types of 
dobbies, single and double acting Jacquard machines, rising and falling shuttle-box 
motions, and circular or revolving shuttle-box motions. These looms are principally 
equipped for the production of such fabrics as best represent the types of Bolton and 
district manufactures, and are therefore of special value to those engaged in, or 
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desirous of acquiring a knowledge of, their manufacture. Bach student receives sam- 
ples of cloth woven, with full particulars of their manufacture. 


COTTON DYEING, BLEACHING, AND PRINTING. 


The course in cotton dyeing is as follows: 

Cotton and other vegetable fibers: Origin; physical structure; chemical composition; 
action of chemical agents, ete.; general characters of flax, jute, hemp, and China grass 
fibers. Processes preliminary to dyeing: Boiling, bleaching (yarn cloth), methods, 
and machinery employed. Water: Impurities and theirinfluence; methods of detec- 
tion, correction, and purification. Mordants: Theories of dyeing; réle of mordants 
in general; pigments and coloring principles. Thenatural coloring matters: Indigo, 
logwood, brazilwood, peachwood, old fustic, Persian berries, quercitron bark, cetechu, 
tannin matters; their origin, general characters, methods of application, coloring prin- 
ciples, commercial preparations, ete. The mineral coloring matters: Methods of dye- 
ing chrome yellow, iron buff, manganese brown, Prussian blue. The special treat- 
ment required in the dyeing and finishing of yarn and cloth made from cotton, linen, 
jute, or other vegetable fibers; calculation of the cost of dyeing. Methods of making 
dyeing experiments. 

The course in bleaching comprises the following subjects: 

Vegetable fibers: Cotton, linen, China grass, etc.; origin and mode of separating 
the fibers from the plants; retting; physical and chemical structure and properties; 
action of chemical agents upon the fibers; detection of the different fibers; their nat- 
ural impurities, and such as are contracted during spinning and weaving. Theory of 
bleaching: Mode of using, and action of the various agents employed in bleaching, 
e. g., acids, alkalies, lime, hypochlorites, rosin, soap, antichlores, etc. Theory of 
bleaching; chemicalsused in bleachingand finishing; method of ascertaining their com- 
mercial value, detecting impurities, etc. Machinery, construction and use of: Singe- 
ing and shearing machines; high and low pressure boiling pots or ‘‘ kiers;’’? Mather’s 
steamer kier; limeing, scouring, chemicking, and washing machines; rubbing boards; 
squeezers, hydro-extractors; scutchers and openers; drying machines; water, starch, 
and dry mangles; back-starching machines; stentering machines; stretching and 
damping machines; calendars, beetling machines, ete. Water, with special reference 
to bleaching and finishing: Mode of determining the presence of impurities by chem- 
ical analysis or otherwise; methods of purification by mechanical and chemical means; 
purification of waste liquors. Practical operations: Full details of the processes 
employed in the bleaching and finishing of cotton yarn, thread, and cops; calico 
(market bleach, Turkey-red bleach, madder bleach); muslins, lace curtains, ete.; 
linen yarn, thread, and cloth. New processes and machinery proposed for or adopted 
in bleaching and finishing. 

The course in cotton printing includes vegetable fibers; bleaching of cotton and 
linen cloth; general theories of dyeing; mordants; coloring matter—natural color- 
ing matter, artificial coloring matter; color mixing; styles of printing; water, with 
special reference to bleaching and printing; practical operations of the dyeing, print- 
ing, finishing, and other departments; mechanism of printing—hand or block print- 
ing—its defects and advantages; fastness of colors—actions of acids, alkalies, oxidizing 
and reducing agents, soap solution at various temperatures, light, etc., upon dyed and 
printed colors; mode of making experiments in color mixing, dyeing, printing, ete. 


The courses in electrical and mechanical engineering cover the usual 


subjects taught in such courses. 
The course in plumbing and sanitary engineering embraces thorough 
instruction in the technology of the trade and the necessary practical 


shopwork. . 
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There is a course in carpentry and joinery, covering broadly the 
theory of the trade. In the preliminary grade the simpler principles 
of the trade are taken up and the student is led gradually into the more 
difficult problems of the ordinary grade. This latter grade takes up 
properties of different kinds of building woods, the uses of tools, 
applied mechanical drawings, the proportions of the parts of a house, 
moldings, bevels, stairs, joints, hinges, trussings, casements, and sky- 
lights, also plumbing and slating. These studies in theory are supple- 
mented with shop practice covering twenty exercises designed to 
develop skilled workmen. 

A course in building construction covers the technology of brick- 
work, masonry, carpentry, founders and smiths’ work, slating, Joinery, 
and plumbers’ work. After this are studied the nature, characteristics, 
quality, and defects of the materials in general use by builders; the 
strength of materials—resistance to tension and compression, safe 
working stress, limit of elasticity, dead and live loads, stresses in sim- 
ple frames, ete.; scaffolding, appliances for hoisting blocks and falls, 
derrick, etc., and general construction details, such as excavations and 
foundations, drains and sewers, the various kinds of walls, flues, and 
chimney shafts, floors and roofs (iron, concrete, and wood), prepara- 
tions for plastering and plumbing, inside furnishings and finishings, 
and general specifications of labor and materials required in the 
various branches of the building trade. Those taking this course are 
admitted to the practical courses in painters’ and decorators’ work and 
wood turning. 

The course in wood carving is intended to benefit apprentices and 
others engaged in architectural decoration, cabinetmaking, pattern- 
making, joinery, coach building, and wheelwright work. The instruc- 
tion covers the suitableness of different kinds of woods for various 
purposes; the different kinds of tools, how to keep them in order, and 
methods of using them, and thorough practical work. 

The school offers instruction in typography, covering quite fully 
the prime essentials of the printer’s art. The course covers tools and 
apphances, sizes and relations of types, general principles of compo- 
sition, hand and linotype composition, news, job, and book work, 
ornament and display, hand, platen, and machine presses; roller com- 
position, sizes and qualities of paper, estimates, printers’ accounts, and 
general office management. All information given is thoroughly 
practical in character, and students are passed upon an examination in 
practical tests. 

There are other courses for men and boys which appear to be rather 
too advanced to apply to strictly trade or technical callings. Among 
these are theoretical, experimental, and applied mechanics; magnetism 
and electricity; chemistry; mining and mine surveying; theoretical and 
practical metallurgy, and steam and steam engines. This last course, 
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while technical in great degree, seems to go beyond the requirements 
of ordinary steam engineers. 

The school provides a course of cookery lectures and demonstra- 
tions, but it seems to be designed rather to assist housewives than to 
prepare women to take up cooking as a means of earning a living. 

In addition to the various industrial courses there has recently been 
added a commercial course. The object of the instruction in this 
course is to train men to handle and dispose of the manufactured 
products of the town. The school is taking the broad position that 
the people of a community not only should be able to produce articles 
of trade in the most skillful and economical manner, but should be 
educated in the science and practical applications of commerce so as to 
place those articles in successful competition with those produced in 
other communities. 

The school is controlled by a technical instruction committee, con- 
sisting of the mayor and 26 other members, of whom 15 are councilmen. 

The total registration in the evening school for the year ending in 
1900 was 2,400. Of this number 938 were in the technological depart- 
ment, 168 took practical work in spinning, and 199 took theoretical 
courses in the same line. The registration in the day school was 200. 

Labor unions have always been friendly. Both engineering instruct- 
ors are unionists. The vice chairman of the technical committee is a 
prominent officer of the trade council, and there are also on the com- 
mittee representatives of the spinners and of the cooperative society. 
The cooperative society has an arrangement by which it pays half of 
the fees of those whose average attendance is at least 80 per cent. 
About 1,000 students attend under this arrangement. 

Employers prefer school-trained workmen, anda number of firms 
pay tuition for those of their apprentices who can pass the entrance 
examination, and give them books and instruments. The results of 
this action have been highly gratifying, and some 400 or 500 youths 
are now enjoying the advantages of these scholarships. 

It is possible for former pupils to enter upon some trades without 
serving an apprenticeship, but the management does not consider it 
wise for apprentices to obtain all their training in the school. Fully 
90 per cent of the evening school students are apprentices in shops 
and factories. 


BRADFORD MUNICIPAL TECHNICAL COLLEGE, BRADFORD. 


In March, 1878, this school was opened with nearly 400 students. 
The urgent demand for a suitable building led the mayor to call a 
meeting of those interested, and the result of this meeting was sub- 
scriptions to the amount of £11,000 ($53,582), which was soon increased 
to £17,000 ($82,731). The new building, which, with its equipment, 
cost nearly £40,000 ($194,660), was opened in 1882. Subsequent addi- 
tions swelled this amount to £50,000 ($243,325). The question of 
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maintenance was at first a serious and important consideration, the 
deficits from 1883 to 1887 amounting to nearly £9,000 ($43,799), but 
these were cleared off by local subscriptions to the jubilee fund. 

It was not until 1890 that the college received any substantial aid 
from public funds. The urgent need of further assistance raised 
the question of the desirability of transferring the management, and 
in 1899 the college became vested in the corporation of the city. 

A new scheme of management was adopted and is proving the 
wisdom of its projectors. As defined by this scheme, ‘‘the general 
object of the foundation shall be the maintenance of a technical col- 
lege under the technical instruction acts for persons above 14 years 
of age, subject to the provision that no secondary day school or 
school of science shall be carried on in the college, but that day and 
evening classes may be held in the subjects of art, and of manual, 
scientific, or technical instruction connected with the trades and manu- 
factures of Bradford and the neighborhood, to which none shall be 
admitted under the age of 15 years except on the recommendation 
of the governing body of the school in which they have been taught, 
and in no case under the age of 14 years; also in advanced commercial 
subjects at day and evening classes, to which none shall be admitted 
under the age of 16 years.” 

The work of the college is divided into four departments, textile _ 
industries, chemistry and dyeing, engineering, and applied art. 

In the textile industries department the idea that a satisfactory 
knowledge of the subjects taught can be obtained in evening classes 
has been abandoned, and the regular course of instruction is now given 
in the day school only. There are evening classes for specialized 
advanced work, designed for those already engaged in textile trades, 
and there are free elementary evening classes conducted in the board 
schools (elementary public schools) under the joint supervision of the 
technical school committee, the Bradford school board, and the head 
of the textile department of the college. These elementary classes are 
an essential part of the work of the college, and the students are taken 
to the college twice during each term (six times a year), that they may 
have the benefit of special lectures. , 

The full regular course of instruction includes the consideration of 
the following subjects: 

Textile course: Nature and properties of raw materials, such as wool, cotton, 
silk, jute, and miscellaneous fibers; the various stages of preparation of these mate- 
rials, from carding and combing to twisting, along with the practical use of the neces- 
sary machinery; the building of cloths, with abundant practical exercises in experi- 
mental weaving on hand and power looms designed to produce fancy dress fabrics, 
linings, mantle cloths, coatings, shawls, rugs, and every description of woven fabrics; 
structural and color ornamentation, including practical application of color theories, 


color and weave effects, color blending, the selection of color ranges, simple spot and 
swivel coloring, and the coloring of elaborate figures for tapestries, plushes, brocades, 


TRADE AND TECHNICAL EDUCATION—GREAT BRITAIN. 1025 


ete.; designing for plain, fancy, and figured textiles, including classification of woven 
textures, development of figures by means of weave, methods of utilizing extra weft 
or warp for additional weight or figuring or both in combination, the various types 
of intricate figured textiles, and the preparation of these various designs for the loom; 
pattern analysis and calculations; embroideries and embroidery machines, embrac- 
ing designing, ordinary embroidery and lace work, and the necessary practical work 
on machines, and a course of lectures in dyeing. 

The special evening classes for those already engaged in textile trades cover 
advanced instruction in dress goods designing and coloring; advanced figure design- 
ing; worsted coating, designing and coloring; pattern analysis and calculations; 
advanced cloth construction and testing; experimental and advanced weaving; prac- 
tical loom tuning; textile mechanics, and preparing, combing, and spinning. 

The fees and charges for materials for the full regular course amount 
to £3 10s. ($17.03) per term the first year and £3 15s. ($18.25) per 
term for the second and third years. The fees for the special advanced 
courses range from 7s. 6d. to £2 2s. ($1.83 to $10.22) for the course. 

The department is equipped with every mechanical appliance neces- 
sary to enable students to have the same practical advantages that 
they would have in a factory. 

The general course of instruction in the chemistry and dyeing depart- 
ment extends over three years. The first year is devoted largely to 
chemical laboratory work and experimental dyeing, no less than 20% 
hours out of 354 being devoted to these subjects. The remaining 15 
hours are given to physics, mechanics, mathematics, and lectures. 
The second year covers practicality the same subjects in the same man- 
ner, with the addition of structure of yarns and fabrics. The third 
year takes up color matching, chemical philosophy, fuels, microscopy 
and crystallography, but most of the time (28 hours per week out of 
35) is spent in the chemical laboratory or dyehouse. A portion of the 
dyehouse work is done in the dyechouses of firms in the city. The 
yarious subjects are treated very thoroughly. The dyeing lectures 
cover the origin, character, and methods of bleaching the chief vari- 
eties of cotton, linen, wool, silk, and other fibers; water suitable for 
dyeing and methods of testing and connecting natural waters; the 
origin, varieties, and coloring principles of such natural coloring 
matter as logwood, brazilwood, camwood, madder, cochineal, lacdye, 
orchil, safflower, quercitron, Persian berries, fustic, ete., and their 
application to different fibers, the shades produced by different mor- 
dants, stability of colors, etc., indigo dyeing in all its phases; the 
origin of coal-tar dyes; classification and chemistry of dyes; and the 
application and fastness of dyes. As has been suggested, great stress 
is laid on practical dyehouse work. No detail of practical work is 
omitted or neglected. 

The evening school provides special short courses in advanced work 
for those who can not take, or do not need to take, the full regular 


day course. 
9257 —02 ——65 
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The department is equipped with a dyehouse fitted up with modern 
machinery and implements, and an equipment of finishing machinery. 

The fees for the general course are £13 ($63.26) per year. . 

The work of the engineering department is divided into four sec- 
tions, namely, (1) civil engineering, (2) mechanical engineering, (8) 
electrical engineering, and (4) building trades and architecture, the 
last named being in conjunction with the art department. The depart- 
ment is supplied with suitable mechanical appliances for practical 
manual instruction in each section. The strictly engineering courses 
cover the usual ground in such coursesin both theoretical and practical 
shopwork. The course in building construction seems to be designed 
for practical builders and not for mere mechanics. General shop 
practice is provided in pattern-making, turning, and fitting and erect- 
‘ing, but this practice appears to be limited to the needs of the various 
engineering courses. There is a theory and practice course in pho- 
tography, but it is not claimed that it prepares students to engage in 
the photograph business as a means of making aliving. A plumbing 


course is provided for apprentices and young journeymen, which — 


embraces the theory and practice of the trade in a very thorough 
manner. ‘The full course prepares the student for examination for 
the certificate of the Worshipful Company of Plumbers. The princi- 
ples and practice of horseshoeing are taught by a course of 10 lectures 
and 10 demonstrations in practice. 

The applied art department includes a system of instruction which 
is intended primarily to train students in becoming more expert in the 
artistic side of the industries of the city. There are courses and lec- 
tures in design, painting, architecture, modeling, and drawing. The 
chief difficulty in the way of this kind of education has been the 
inability of those who need it most to pay for it. The college over- 
comes this by providingsa scheme of free classes, catering to painters, 
decorators, and wood carvers. These classes are open to apprentices 
and intending apprentices. The first year the students work all day 
at the college; the second year they work half the day at the college 
and half the day in a shop as apprentices to a master, and they are 
paid on the same basis as if they worked full time with the master. 
After the second year students are expected to attend evening classes 
during their apprenticeship. The wood-carving class differs from the 
above in that the students are apprenticed to the college. When suf- 
ficiently advanced they assist the head master-carver and are paid for 
their work. The term of apprenticeship is four years, but it is 
expected that students will remain two years longer. 

The college teaching staff consists of 40 instructors. Many of them 
have been workers at the trade they now teach, but as good lecturers 
are difficult to find among such men the heads of departments are not 
all practical workers, though they have a thorough knowledge of the 
subjects taught. 


TRADE AND TECHNICAL EDUCATION—GREAT BRITAIN. 1027 


In 1900 there were 800 evening pupils in textiles, dyeing, engi- 
neering, and building, and. 200 in general culture. There were 200 
day students in the technological department from 14 to 18 years old 
taking the three years’ course either in dyeing, weaving, engineering, 
or applied art. In the year 1898-99 there was an enrollment of 1,317. 

The college occupies a handsome and commodious building, well 
equipped and adapted to its purpose. 

The staple industry of Bradford is textiles. A depression in this 
industry led to the establishment of the school, and good judges state 
that there has since been created a wider range and a higher order of 
products. Manufacturers declare that these beneficial results are 
largely due to the college. Employers are so eager to get students 
that it is difficult to keep third-year men in the school. These stu- 
dents soon rise to responsible positions at good paying wages. They 
begin work as apprentices, but their superior training makes them 
more valuable than mere shop-trained apprentices. 

So successful and satisfactory have been the efforts of the manage- 
ment that another £50,000 ($243,325) building is necessary and will be 
built at once. 

The income of the college for the year 1898 was £8,302 ($40,402). 
Of this amount the Bradford and West Riding county councils 
supplied £3,333 ($16,220) and the science and art department £1,838 
($8,945); students’ fees amounted to £1,552 ($7,553), and the remainder 
came principally from donations’and subscriptions. 


MERCHANT VENTURERS’ TECHNICAL COLLEGE, BRISTOL. 


The object of this school is to provide complete preparation for an 
industrial career. Both day and evening classes are conducted. The 
day classes consist of a boys’ school and college day classes. 

The boys’ school admits boys not under 9 years of age to its lower 
classes. These classes are designed to give preliminary training as an 
essential basis for the more adyanced courses of study in the upper 
forms of the school, and they include the common school branches and 
French, drawing, simple designing, and elementary science. Advanc- 
ing from these lower grades, the pupils take up either the commercial 
course of the Bristol School of Commerce or a course in applied science 
preparatory to becoming skilled artisans, chemists, electricians, engi- 
neers, architects, contractors, medical men, etc., or to entering the royal 
navy or the merchant service. The instruction continues on the foun- 
dation laid in the lower classes, and also includes manual training in 
carpentry and forge work. German is taken up and French continued. 

The college day classes are open to both boys and girls over 15 
years of age. These classes provide courses in mathematics, civil and 
mechanical engineering, electrical engineering and applied physics, 
building construction, chemistry and metallurgy, sanitary engineering, 
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navigation, and University of London courses, besides courses cover- 
ing all compulsory subjects in civil-service examination for clerks of 
the second division. These courses appear to be very comprehensive 
and practical; but only the course in navigation, a carpenters’ course 
in the department of building construction, and a plumbers’ course in 
the department of sanitary engineering, come within the scope of this 
inquiry. These latter courses are somewhat less practical than similar 
courses in the evening classes. The course in navigation prepares 
mariners for board of trade certificates as mate and master in the 
home trade; second mate, first mate, ordinary and extra master in the 
foreign trade, and second or chief engineer. 

The Bristol School of Commerce constitutes the commercial depart- 
ment of the college and offers thorough courses in the usual commer- 
cial subjects, including shorthand. 

The evening classes provide special courses in applied science, 
commercial courses similar to those of the commercial day classes, 
University of London matriculation classes, and technological courses 
in a number of trade subjects. 

Technological students are urged to attend the college classes in 
those science subjects which relate to their trades. The technical or 
trade courses are systematically arranged to cover a sufficient period 
to make them thorough and complete, and to encourage students to- 
take these systematic courses in their entirety. Fees for an entire 
course are fixed at a lower rate than the combined fees for the separate 
portions of the same. The composition fee is 2s- 6d. (61 cents) per 
session. 

Technological examinations are conducted by the City and Guilds of 
London Institute, and all students are expected to enter for these 
examinations. The fees for the examinations are paid by the 
governors. 

The evening technical courses comprise the following subjects: 
Bookbinding, boot and shoe manufacture, bread making, brickwork, 
carpentry and joinery, dressmaking, electric lighting and power dis- 
tribution, practical electro-technics, electric-light wiring, masonry, 
mechanical engineering, metal-plate work, millinery, painters’ and 
decorators’ work, pattern making, plasterers’ work, plumbers’ work, 
road-carriage building, telegraphy and telephony, typography, and 
wood carving. Of the detailed courses, some corresponding to similar 
courses described in connection with other schools are here omitted. 
The following are given in full: 

Bread making: Ordinary grade—Chemistry and heat as applied to baking; chem- 
ical composition of wheat and flour; composition and properties of fat, starch, dex- 
trin, glucose, maltose, and albuminous matters of wheat; action of moisture, heat, 
and albuminoids on starch; fermentation; the microscope, as applied to the exami- 


nation of flour and yeast; practical bakehouse work; making patent yeast and Scotch 
flour barm; preparation of ferments, sponging and doughing; scaling, molding, and 


TRADE AND TECHNICAL EDUCATION—GREAT BRITAIN. 1029 


proving of loaves; cleaning, firing, manipulating, and firing of oven; changes pro- 
duced during baking; cooling and storing of bread; bakehouse utensils. Honors 
grade—Flour—Leading characteristics; relative merits; flour testing and valuation; 
detection of adulteration, bakehouse testing routine; constituents of flour; coastitu- 
tion of starch, saccharification, and fermentation; composition of gluten; diastases. 
Yeasts—Detection of adulteration; determination of gas-evolving power; patent 
yeasts; ferments and leavens. Various bread-making methods—Quantities, times, 
and temperatures; special breads and bread-making processes; fancy breads; aerat- 
ing bread. Bread-making machinery—Steam, gas, and oil engines, how to start, 
work, and keep in order. Baking—Ovens. Practical bakehouse management—The 
bakery, its ventilation, drainage, and sanitary arrangements, etc., factory acts in 
their relation to bakers. 

Candidates for honors are required to present themselves for a practical examina- 
tion on flour testing. 

Brickwork: Bricks; excavations; laying drainpipes; lime; cement; sand; mortar; 
concrete; foundations; damp courses; air bricks; dry areas; bond in brickwork; 
stone facing; hollow walls; fireplaces, coppers, and ovens; chimney shafts; arches; 
paving; pointing; black mortar, etc.; tiling; measuring brickwork, tiling, paving, 
concrete, etc. 

Candidates who have passed the written examination in brickwork may present 
themselves for a practical examination in that subject. Candidates who pass the 
practical examination receive a special certificate to that effect. 

The practical examination includes the following work: (1) Bricklaying—(a) Set- 
ting out work from architectural drawings. (6) Building and properly finishing, 
either with struck, or raked and pointed joint, as desired, any given piece of work. 
(2) Brickcutting—(qa) Setting out work in detail from architectural drawings, and 
obtaining the templates, molds, ete. (b) Cutting and finishing any required piece 
of gauged work from templates and molds supplied. 

Dressmaking: Instruction is given in the theory and practice of dressmaking in 
preparation for the examinations of the City and Guilds of London Institute. The 
six classes are limited in number and students are expected to attend regularly and 
to sit for examinations. The advanced class is restricted to students who have 
already attended a dressmaking class in this college, or who possess sufficient elemen- 
tary knowledge of the subject. The courses include lectures on drafting patterns, 
and cutting out, making, and fitting dresses; also on materials, linings, quantities, 
cost, modes of fastening, uses of whalebone, various stitches used in dressmaking, 
ete. Each student is required to make up a body to fit herself properly, and to do 
such other work as the teachers may require. 

Electric lighting and power distribution: Preliminary course—General notions con-- 
cerning current, resistance, and E. M. F.; primary and secondary batteries; principles 
of magneto machines, dynamos, and alternators; the induction coil; principles of 
direct-current motors; electro-magnets; electric bells; systems of house wiring; meth- 
ods of jointing; materials used in installation work; wiring tubes; calculation of drop 
in mains, ete. Ordinary grade—Development of magneto-mechanical, E. M. F.; 
alternators; magnetic induction; hysteresis; calculation of windings for field magnets, 
transformers, etc.; self-inductance; tractive power of magnets; choking coils; shunt, 
series, and compound wound dynamos; differential winding; drum and ring arma- 
ture windings; direct-current motors; electric traction; efficiency of motors; starting 
switches; commercial instruments for measuring current; E. M. F., resistance, and 
power; the Ruhmkorff coil; transformers; lightning guards; secondary batteries; arc 
and incandescent lamps, ete. 

Students attending the ordinary grade course ought to have passed in the elemen- 
tary stage of the board of education’s examination in magnetism and electricity ; or 
they should show that they have a sufficient knowledge of this subject. To obtain 
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satisfactory results from the study of electro-technology, it is of the greatest advan- 
tage to possess a sound knowledge of the underlying principles of mathematies, elec- 
tricity and magnetism, and machine construction and drawing. 

Honors grade—This course is taken under one of the three heads, namely: (a) 
Electric instruments, etc.; (b) dynamos, and are and incandescent lamps; (c) elec- 
trical power distribution. 

The work includes: The predetermination of characteristics; the theory of alter- 
nating current generators, motors, and transformers; polyphase generators, motors 
and transformers; power transmission; the measurement of alternating currents, volt- 
ages, and power, etc. 

In order to attend the honors course, students must have previously passed in the 
ordinary grade examination of the City and Guilds of London Institute. A fair 
knowledge of plane trigonometry is also necessary to follow parts of this course. 

The dynamo and testing room is open one evening in the week, when students 
have opportunities to experiment with the college dynamos, transformers, ete. 

Electric-light wiring class: Toward the end of the session a practical class is held 
for instruction in jointing electric-bell wires, house-lighting leads, and cables. No 
student is permitted to join this class unless he comes under one of the following 
heads: (1) Students who have made at least sixteen attendances at a class In mag- 
netism and electricity, or in electrical engineering, held in this college during the 
earlier portion of the same session; (2) students specially recommended by the pro- 
fessor of electrical engineering. 

-Millinery: Instruction in this subject is in preparation for the examination of the 
City and Guilds of London Institute. The examination is practical and written, and 
is so arranged as to test the candidate’s skill in millinery as well as her knowledge 
of the nature of the materials commonly worn. To obtain a certificate, candidates 
are required to pass in each of the parts 1, 2, and 3 

1. Practical examination: Hach candidate is Sa ea to cut out, put together, and 
line a hat or bonnet or covered shape from a given measurement and copied from a 
given model. The candidate may also be required to make a straw shape, to make 
up bows, to execute an order from given instructions, and to do such other work 
connected with millinery as may be indicated at the time of the examination. The 
material required will be supplied by the institute. 

2. The written examination: This includes questions on the following subjects 
Parts of a hat or bonnet; how put together and how finished off; materials used 
for shape making; preparing the shape; covering shapes; quantity of material 
required for a hat or bonnet and cost when completed; stitches used in millinery; 
drawing a diagram of a plain hat; millinery trimmings and how they should be util- 
ized; measurements for headgear and mode of fitting shapes; methods of renoyating 
materials and cleaning straw and felt; making and trimming of hats to match cos- 
tumes, and estimates of cost; methods of teaching millinery. 

3. Specimen work: Each candidate is required in the six months preceding the 
examination to prepare the work described in the programme of the City and Guilds 
of London Institute. 

Painters’ and decorators’ work: Ordinary grade—Tools and brushes, ete.; pig- 
ments, oils, and varnishes; painting; distemper; paper hanging; gilding; bronzing; 
writing; graining and marbling; staining; decorating. 

Honors grade—The preceding subjects carried further, and also stippling, badger- 
ing, scumbling, glazing, and stenciling; sign writing; hanging ceiling paper, friezes, 
borders, dados, Anaglypta, Lincrusta, Cordeloya, ete. 

Telegraphy and telephony: Ordinary grade—The fundamental principles of elec- 
tricity, units of measurements, galvanometers, shunts, resistance coils, condensers, 
the electrical testing room; detection and removal of faults; telegraph and telephone 
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lines, submarine cables; systems of telegraphy and telephony, faults, earth currents 
and electric disturbances; testing materials, ete. 

Honors grade: Telephony—Transmitters and receivers; reduction coils; telephone 
and telegraph instruments worked simultaneously; distance limits; metallic loop 
system; call bells; exchange systems; switches; automatic call boxes; Hughes’s indue- 
tion balance. 

Typography: Ordinary grade—The examination consists of a paper of questions, 
and of a practical examination for compositors, held in a printing office. Candidates 
who are compositors, must pass in both parts of the examination to obtain a certifi- 
cate. The written examination is divided into two parts for (a) compositors, and 
(6) pressmen or machine managers. Candidates, according to their occupation, may 
select their questions from Sections I and II, orfrom SectionsI and III. The sections 
showing courses of instruction are as follows: 

I. General: Papers; the damping down of paper; counting; packing and keeping 
stock; the harmony of colors; sizes of jobs; folding, stitching, stabbing, and sewing. 

II. Composing: Lays of Greek, Hebrew, and German cases; casting up value of 
composition; margin; title-pages; notes, appendixes and indexes; mechanical quoins; 
paging; the point system of type bodies; working in companionships; type music; 
type founding. 

Classification of job work; color work; display work; curves and circles; rule bend- 
ing and twisting; ornament in display; borders; printing in colors. 

III. Press and machine work: Hand-press, platen, and single-cylinder machines; 
making register; use of points; rollers; inks; underlaying and overlaying; woodcuts 
and process blocks; stereotype plates; mounting blocks; printing with bronzes and 
leaf metals; the causes of slurring. The practical examination consists mainly of 
composition from manuscript or printed copy supplied to the candidate. 

Honors grade—The examination includes more difficult questions on the subjects 
required for the ordinary grade, and also on perfecting and rotary printing 
raachines; it includes stereotyping, electrotyping, process blocks, accounts necessary 
for printers, ete. 

Wood carving: The course of instruction meets the requirements of carvers and 
apprentices desiring to obtain a better knowledge of their craft, and more particu- 
larly meets the needs of architectural and cabinet carvers. Amateurs who wish to 
gain a knowledge of carving are admitted to the class. 


Besides these full courses there are provided special courses in 
nearly all the subjects to meet the individual needs of those who for 
any reason do not desire a full course. 

There are two college buildings, erected and equipped at a cost of 
over £55,000. The departments are liberally furnished with the latest 
appliances for teaching the various subjects, and the laboratories and 
workshops are fitted with modern apparatus, machinery, and tools. 

The number of former students who are employed by prominent 
firms throughout the Kingdom shows the popularity of the work done 
in the college. 


MUNICIPAL TECHNICAL INSTITUTE AND SCHOOL OF ART, 
COVENTRY 


The origin of the technical education movement 1n this community 
was distinctly voluntary in character. In 1883, a substantial amount 
was subscribed for a capital fund and maintenance for five years. 
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Numerous difficulties arose, and among the most troublesome was 
that of procuring a site. In March, 1887, this was relieved by the 
donation of a site with the buildings thereon, and in 1894 the school 
was opened. ‘The buildings, while not imposing in appearance, cover 
a block in area and are well adapted to the requirements of the school. 

This school aims to teach science mainly in its application to trades 
and industries. It provides instruction and shop practice for appren- 
tices, journeymen, and foremen, and brings to their knowledge newly- 
discovered processes and methods for the purpose of improving any 
special trade or of introducing new branches of industry. 

All departments are open to students of either sex not under fifteen 
years of age. Members of the institute are of two classes, student 
members and club members. ‘The latter belong to societies or clubs 
permitted to hold their meetings at the institute and pay an annual 
fee of 2s. (49 cents) to the funds of the institute. Student members 
are such as pay class fees. Pupils need not work in the same line dur- 
ing the day, but preference is given to such and to sons of citizens. 
All must take theoretical as well as practical work, attending two and 
one-hali hours twice a week for two years. 

The courses of instruction include horology, textiles, trades and 
handicrafts, commercial and domestic subjects, and practical science 
courses. 


Horological department: Complete instruction is given in the scientific principles 
of horology and all that relates to the making of a keyless watch movement, with 
full adjustment for compensation, isochronism, and position; practical work in the 
use of modern measuring instruments; use of tools; turning, filing, etc.; gauges; train 
pivoting and planting, escapement making, handing, examining, springing, tinning, 
and the practical making of tools and gauges. The year’s work is divided into three 
terms of ten weeks each. The first term is designed for junior apprentices, the 
second for senior apprentices, and the third is still more advanced. Besides the regu- 
lar course there is one in advanced theory designed to prepare students for the city 
guilds’ honors grade. This class meets only in alternate sessions, the other session 
being given to the class in electricity as applied to horology. There are also special 
classes in the application of the Breguet spring and escapement making, and also 
one in practical electricity as applied to horology, and instrument and gauge making. 
In all the practical work sound workmanship is insisted upon. 

Textile school: This course covers three years and includes the preparation and 
manufacture of silk, the theory and practice of the art of weaving, designing, draft- 
ing, and card stamping. The first year’s course embraces the construction of hand 
and power looms, the consideration of harness, sleys, reeds, and the parts of Jacquard 
and plain looms as used for making both plain and figured fabrics; the various 
methods of weighting warp beams and taking down work; winding, warping, and 
filling, and the machinery employed; counts of cotton and various sizes of silks; the 
“picking’’ mechanism of power looms, and the various methods of propelling shut- 
tles in ribbon looms; ties of simple fabrics, and designing and drafting. The second 
year advances on the subjects treated during the first year, and takes up card stamp- 
ing and analysis of simple fabrics. In this year are emphasized the reasons for the 
important place the handloom occupies in silk manufacture. The construction of 
satins, ottomans, terrys, and single and double faced twills is also thoroughly taught. 
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The third year adyances the student still farther along the lines covered during the 
first and second years and takes up the following new subjects: The nature and 
properties of the yarious European and Asiatic silks and the selection of the most 
suitable to employ in the manufacture cf various articles, the amount of spin and 
throw calculated to give the best results in the production of different fabrics, counts 
of yarns and calculations of necessary amount of materials for a certain fabric, the 
various kinds of charging or weighting silks in dyeing, the manufacture of various 
kinds of silk fabrics, suitability of designs, perfection of cloth and harmony of colors, 
and finishing of fabrics. Students are required to prepare and execute a design of 
not less than 260 ends and 200 picks in each pattern or comber; and also a pattern 
of plain fabric, and forward the same to London before taking the course examina- 
tions of the City and Guilds of London Institute. Every student completing his 
course of instruction to the satisfaction of thé committee is furnished with a certifi- 
cate which is intended to guarantee that he has a thorough knowledge of the art of 
weaying. The management of the school urges the attendance of women because 
of the inviting field offered them in silk manufacture. 

The trades and handicrafts department furnishes courses in plumb- 
ing, typography, pattern making, and practical carpentry and joinery. 
There are both theoretical and practical classes in plumbing, but stu- 
dents can not take the practical course alone. The practical class is 
limited to 12. A two years’ course is recommended, but not compul- 
sory. ‘The instruction given embraces theory and practice according 
to the syllabus of the City and Guilds of London Institute. Since the 
class is limited to 12 students, boys must compete for admittance. As 
a consequence this is one of the most successful classes of the school. 

The instruction in typography follows the line of examination of 
the City and Guilds of London Institute. Students who complete the 
regular course are admitted for instruction on the linotype machine. 

The course of instruction in pattern making is thoroughly practical, 
and embraces the nature and properties of woods used in pattern mak- 
ing; tools, their names and uses; setting and sharpening tools, edge 
planing, halving, core prints, core boxes, foundry practice, and the 
relative shrinkage of metals. Students are strongly recommended to 
take the course in machine construction. 

The course in practical carpentry and joinery covers 1 year, and 
embraces the nature and properties of woods, tools (their names, 
shapes, uses, etc.), joints used in carpentry and joinery, application of 
joints to construction, and practical shop work. The number in each 
class is restricted to 10, so that each student may have a bench and a 
complete set of tools. 

The domestic department includes courses in dress cutting and mak- 
ing and in cookery. The object of the instruction in the dress cut- 
ting and making class is not so much to teach the trade of dressmaking 
as itis to prepare members to cut and fit dresses for themselves. 
The system taught is that of tailors’ measurement, and the instruction 
is sound, practical, and complete. The cookery course covers plain 
household cookery, and does not seem to be designed to prepare stu- 
dents for the vocation of cooks as a means of earning a livelihood. 
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The practical science courses embrace the usual subjects, some of 
which appear to have been arranged specially as auxiliary to the trade 
courses. 

The school is governed by a technical instruction committee consist- 
ing of 38 members, selected annually by the city councit. Twelve 
members of the committee are members of the council. The teaching 
staff consists of 20 instructors. The enrollment for 1899-1900 was 620. 
The number of those taking practical instruction was 28 in horology, 
837 in silk and ribbon weaving, and 46 in the trades and handicrafts, 
besides a considerable number taking practical electrical courses. 

The school has proved of great practical benefit to the community, 
in that it saved silk manufacture from a great decline as a possible 
consequence of the French act of parliament on the export of raw silk. 

Labor unions have always been friendly to the school. The typo- 
graphical union requested that typography be taught in the school. 
There are no apprenticeship restrictions in Coventry, but former stu- 
dents always enter the shops as apprentices or else serve apprentice- 
ships while attending the evening classes. Students get good wages, 
and advance rapidly. The work of the school has been very satisfac- 
tory in all respects, and is recognized by manufacturers and business 
men as an essential factor in the industrial and commercial life of the 
city. 


MUNICIPAL TECHNICAL SCHOOL, HOPWOOD LANE, HALIFAX. 


The building occupied by this school is about eight years old, but 
the municipal corporation did not take over the school until 1898. 
The chief object is to provide instruction in the principles of those 
sciences which bear directly or indirectly upon trades and industries, 
and to show by experiment how those principles may be applied to 
their advancement. The aim of the school is distinct from that of the 
university colleges, inasmuch as it is designed to teach science solely 
with a view to its industrial and commercial applications, and not for 
the purpose of educating professional scientific men. It provides 
lectures and laboratory and workshop practice for apprentices, 
journeymen, and foremen in the scientific principles underlying their 
respective trades and industries, and especially aims to bring to their 
knowledge newly discovered processes and methods, for the purpose 
of improving any special trade, or of introducing new branches of 
industry. 

The school is organized as follows: Day departments in wool and 
worsted spinning and cloth weaving for those youths of 15 years and 
upward who can devote the whole of their time to study; and day 
classes in art, wood carving, woodworking, dressmaking, needlework, 
cookery, laundry work, typewriting, etc. Evening departments and 
classes for persons already engaged during the day in handicrafts or 
business. 
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The courses of instruction are specially arranged for apprentices, 
journeymen, and foremen employed in the industries of the borough 
and district, and embrace careful training in technical drawing, espe- 
cially in the scientific principles upon which these industries depend, 
together with practice in the laboratories (chemical, physical, mechan- 
ical), workshops (engineering, plumbing, woodworking, carpentry and 
joinery, house painting and decorating), and in the use of appliances, 
tools, and spinning and weaving machinery; also for the youth of 
Halifax, destined to a commercial career, a scheme of commercial 
education has been formulated by the Halifax incorporated chamber 
of commerce, and the technical instruction committee; also there is a 
course for women in dressmaking, millinery, needlework, cookery, 
laundry work, wood carving, and commercial subjects. 

Most of the technical classes are under the auspices of the City and 
Guilds of London Institute, and are intended to give workmen an 
opportunity of acquiring a knowledge of scientific principles and 
methods as applied to their trade. Upon the results of these exam- 
inations, certificates, prizes, and medals are awarded. 

The courses of instruction in the evening classes are designed to 
give systematic training in the principles of science and art as applied 
to the commerce and industry of Halifax and district, with especial 
reference to the following departments: Commercial knowledge, pure 
mathematics and physics, mechanical engineering, electrical engineer- 
ine, building trades, chemical industries, manufacture of textile goods, 
dressmaking, cookery, laundry work, etc., andart. There is no rule 
confining evening classes to those working at a trade, but the school 
is conducted on that basis. 

The school of commerce provides thorough instruction in such sub- 
jects as arithmetic, bookkeeping, shorthand, commercial geography 
and history, business methods, commercial science, and modern 
languages. 

The engineering courses are designed to fit students to take impor- 
tant positions in engineering workshops. 

The chemistry and science classes are arranged with a view to mak- 
ing them thoroughly practical, so that the instruction given shall be 
of the greatest possible value to artisans and professional men. 

Various courses in dressmaking are arranged so as to afford women 
such instruction as will enable them to do their own family work or 
to engage in the dressmaking trade. The classes in millinery and 
cookery are designed to meet the needs of housekeepers. 

The instruction relating to the textile industries is most thorough 
and comprehensive. It embraces designing for all classes of goods, 
loom construction and tuning, yarn spinning, artistic designing, ete., 
and every endeavor is made to impart the practical knowledge neces- 
sary to fit students for taking important positions in factories. The 
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instruction is thus of special value to those who are intending to ke or 
are engaged in the spinning of yarns or in the design and manufacture 
of woven fabrics, in the buying and selling of yarns and woven 
fabrics, or in the manufacture and export of textile machinery. 

The course of instruction in the worsted spinning department 
extends over three years, and is arranged with the view of giving a 
comprehensive training in the principles of spinning and their appli- 
cation to the various processes used. The course includes the theory 
and practice of worsted spinning, technical drawing, textile engineer- 
ing, practical mathematics, chemistry, and physics, in their application 
to fibers, material, and the various processes of yarn production. 

The complete course is divided as- follows: Preliminary course: 
Worsted spinning (theory), technical drawing, practical mathematics, 
chemistry, and physics. First-year course: Worsted spinning (theory 
and practice), textile engineering, chemistry. Second-year course: 
Worsted spinning (theory and practice), textile engineering. Follow- 
ing is the course in detail: 


PRELIMINARY COURSE. 


Worsted spinning: Geographical position and relation of wool-producing coun- 
tries—shearing, packing, and preparation of wool for the markets. Sale of wool, 
conditions of sale, types of wool and the terms used. Varieties of wool—their char- 
acteristic features, as seen in the wools of Great Britain, Saxony, Australia, South 
Africa, Tasmania, River Plata, and New Zealand. The structure of the wool fiber and 
its relation to the sheep. The chemical composition and physical properties of the 
wool fiber. The relation and position of the ditferent qualities in the fleece, relative 
fineness, etc., of the fibers, weight of fleeces. Impurities in wool—methods of 
removal. Wool-washing machinery—MacNaught’s, Petrie’s, Eastwood & Ambler’s, 
Perry’s, Hoyle & Preston’s; method of treating long, short, and skin wools. Seour- 
ing by means of the light oils—methods adopted and substances used. Nature of the 
soaps and alkalies used—methods of testing their value. The most suitable water and 
means of testing, temperature of scour—its importance. The utilization of waste 
scour, and recovery of oil, ete. Principles of drying, effect of moisture. Drying 
machines—hydro extractor, MacNaught’s, Petrie’s, Moore’s, and others. The gill 
box. Calculations relating to gill boxes, speeds, drafts. Preparation of long wools, 
arrangement and description of machines. The knocker-off. Defects in preparing, 
fallers. Relative speeds and setting of parts. Removal of vegetable impurities, 
burrs, etc.; the burring machine. Carbonizing—methods adopted. Calculations 
relating to production, weights, and places where changes are made. Recapitulation. 

Technical drawing: Geometry—The use and care of drawing instruments; con- 
structions of regular polygons, general method; inscribed and circumscribed circles; 
circles passing through three points or touching three lines; constructions required 
in geometrical patterns, drawing simple tracery, moldings; plain scale and scale of 
chords; proportional division of lines; plans, elevations, and sections of a simple 
nature taken from machine details. Free-hand drawing—This course comprises 
work with the pencil from diagrams and machines, and is intended to enable the 
student to make sketches, from which he may afterwards make finished drawings to 
scale. 

Chemistry and physics: Chemistry—Chemical distinguished from physical changes; 
indestructibility of matter; elements and compounds; the action of heated copper 
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and mereury on air, and of heated iron on steam; production and properties of 
hydrogen, oxygen, and nitrogen; water, its physical and chemical properties; water 
for textile purposes; hydrogen peroxide and ozone; the atmosphere, its composition 
and action on animal and vegetable life. Carbon—Combustion, fuels, ete.; sulphur, 
its oxides and oxyacids; chlorine; bleaching powder; acids and alkalies; ammonia, 
arscnic, antimony, phosphorus. A brief account of the following metals and their 
more important compounds: Potassium, sodium, copper, zinc, magnesium, calcium, 
tin, aluminum, lead, chromium, manganese, and iron. Physies—The physical prop- 
erties of the fibers, more especially their density, elasticity, and tenacity; the com- 
pound microscope and its application for measuring fibers and yarns; heat, especially 
the consideration of hygrometry; the construction and use of humidifiers; ventila- 
tion; artificial lighting, ete. 


FIRST YEAR COURSE. 


Worsted spinning: The preparation of short wools—general construction of the 
carder; relation of the various rojlers and their setting; various kinds of rollers; 
card clothing—materials used for foundations, and kinds of wire; particulars of 
clothing for long, medium, and short wools—grinding; relative speeds of rollers— 
calculation; balling head—construction and application; backwashing, its necessity— 
tinting; substances used; requirements of process—Taylor Wordsworth’s machine; 
Perry’s multiple roller backwash; combing—objects of machines used; Noble’s 
comb and accessories, with particulars of circles; Lister’s comb; Holden’s comb; 
Platts and Eastwood’s comb; tops—their production, treatment of combed sliver, 
noils, combing results, costing of tops; conditioning and oiling of tops—amount 
allowed and methods of testing; conditions for sale of tops, commission combing 
and agencies; recombing and treatment of colored slubbing; carding calculations; 
combing calculations; recapitulation. 

Practical spinning: The practical course in spinning consists of practice in erecting, 
setting, timing, and working the various machines, and in sampling, mixing, and 
testing the several varieties of wool slivers, rovings, yarns, and twists. Also in making 
complete drawings of the machines and their parts. 

Textile engineering: Engineering drawing—The use and care of drawing instru- 
ments; scales; elementary problems in plane geometry; meaning of plan, elevation, 
and section; exercises in drawing in pencil some of the following machine details 
rom dimensioned sketches and from actual measurement: Nuts, bolts, rivets, screw 
threads, nut-locking arrangements, keys, shafting, couplings, bearings, etc. (The 
examples will be selected almost exclusively from spinning and weaving machinery. ) 
Applied mechanics—Units employed in mechanics; force; specification of a force; 
composition and resolution of forces; work; unit of work; graphical representation 
of work problems; work done in actuating the treadles of a hand loom; the mech- 
anism of a steam engine; power; horsepower; moments; the lever, with special con- 
sideration of examples found on looms, e. g., treadles, jacks, drawing forward pin 
and warp governing arrangements; beams; simple machines; wheel and axle; pulley 
blocks; Weston pulley block; screw press; screw jack; worm and worm wheel, etc.; 
efficiency of a machine. 

Chemistry: Introduction to organic chemistry with regard to the more common 
hydrocarbons, alcohols, acids, oils, and carbohydrates; the felting of wool and its 
causes; chemistry of the wood fiber and its natural impurities; scouring and bleach- 
ing of wool; testing of soap; alkalies and water; testing of colors; fastness to soap, 
light, ete; detection of the more important dye materials. 


SECOND YEAR COURSE. 


Worsted spinning: The various methods of drawing for worsted yarns; objects of 
the process and their relative merits; open drawing for long, short, and medium 
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wools; description of boxes and their relation; drawing, knocker off motion, and 
calculations; open drawing; calculations for drafts, doublings, speeds, weights, and 
production; cone drawing; cone and lifter arrangements and their relations; cal- 
culations for cone drawing; French drawing; reducing and rovings; defects in 
drawing; spinning—cap, flyer, ring, and mule; spinning calculations; Scaife liter 
motion and its application; twisting—Smith’s, Farrar’s, and Hall and Stell’s frames; 
twisting calculations; stop twisters—Boyd’s, Smith’s, and Farrar’s; winding reeling, 
warping, beaming; particulars of sale of yarns—methods and conditions of delivery; 
particulars and cost of machinery; recapitulation. 

Practical spinning: The practical course in spinning consists of practice in erecting, 
setting, timing, and working the various machines, and in sampling, mixing, and test- 
ing the several varieties of wool, slivers, rovings, yarns, and twists. Also in making 
complete drawings of the machines and their parts. 

Textile engineering: Engineering drawing—Exercises in drawing in pencil some of 
the following machine details from dimensioned sketches and from actual measure- 
ment: Hecentrics; cranks; connecting arms; wheels, and teeth of wheels; belt and - 
rope pulleys; other selected examples; inking in and dimensioning the pencilled 
drawings. (The examples are selected almost exclusively from spinning and weay- 
ing machinery.) Applied mechanics—Center of gravity; the inclined plane; screw 
threads; friction; laws of friction; coefficient of friction; angle of repose; velocity 
ratio; belt, rope, and toothed gearing; section of rim for belt and rope pulleys; 
horsepower transmitted by a belt; guide pulleys; laws obeyed by falling bodies; 
energy, kinetic and potential; action of a hammer; fly wheel; strength of materials; 
load; stress and strain; modulus elasticity; tension; compression; shearing; tension 
im yarn; torsion of shafts; bending of beams; springs; relation between load and 
elongation of a spring; calculations on the strength of belts; epicyclic trains; differen- 
tial motions; the study of mechanical problems as exemplified in various machines 
in use in the textile department; dynamometer; engine testing. 

Practical mathematics: Arithmetic and algebra—Units of length, time, weight, 
and angular measure; their representation on paper—to scale; the use of decimals; 
explanation of significant figures, proportion and ratio; multiplication and division, 
evolution and involution by means of logarithm tables; the use of the slide rule for 
the same purposes; simplification of algebraic expressions; problems leading up to 
and including simple equations. Mensuration—The use of formule for finding areas 
and volumes; approximate formule; practical methods of finding the same; use cf 
planimeter; the use of squared paper for finding volumes from varying cross sec- 
tions; weights derived from volumes; densities; meaning of center of gravity and 
easy methods of finding it; the use of squared.paper in representing the results of 
experiment and the correction of errors; significance of ordinates; slope of curve 
and inclosed area; application to the work done by varying force. Geometry 
Measurement and functions of angles; graphic methods of ascertaining their values; 
use of tables of functions and their logarithms; evaluation of formule involving 
algebraic and trigonometric terms. 


For students engaged in weaving and designing, a complete course, 
extending over three years, has been arranged, and students are 
earnestly requested to follow the whole course. 


FIRST YEAR COURSE. 


This course embraces lectures on weaving and designing, practical work in the 
the weaving shed, lectures on color in textile design, free-hand drawing, and lec- 
tures on ornament and design. Students must take the whole-of this course unless 
permission 1s obtained from the principal to omit any portion of it. Leetures are 
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given on the following subjects: Designing—The elementary principles of cloth 
construction, including the consideration of plain and twilled cloths; also modifi- 
cations of plains, such as ribs, hopsacks, etc.; the production of simple weaves; 
sateens and the derivation of new weaves from the sateen; twills, ete., formed by 
the combination of two or more weaves; sateen rearrangement of twills, etc.; the 
principles of producing elongated and fancy twills; stripe and check designs, and 
drafting to weave on the lowest number of healds, and pegging plan of the same. 
Application of the principles demonstrated in the foregoing to dress fabrics, such as 
cashmeres, lustres, silks, etc.; worsted and woolen trouserings, coatings, overcoat- 
ings, and mantle cloths. Calculations—The principles of counting. yarns, in worsted, 
woolen, cotton, and silk; changing from one denomination to another; finding the 
weight of warp and weft, and the cost of producing simple fabrics; the principle 
of counting the sett for local and other districts. The analysis of pattern—The 
analysis of the simpler makes of cloth, including the methods used for obtaining the 
counts of yarn, threads, and picks per inch; colors used and weight of each will be 
thoroughly taught. Loom—The hand loom; its construetion and yarious move- 
ments; its modifications for special classes of fabrics, etc.; elementary principles of 
power-loom weaving. Practical work—Each student will be required to design, 
mount, and weaye ranges of patterns. 

The importance of color in textile design can not be too highly estimated. The 
keen competition which is experienced by the manufacturer of woven textures to-day, 
not only calls for men well yersed in the technicalities of cloth construction and the 
principles of designing, but equally for good colorists, for naturally he who can 
introduce the best assortment of colors into his woven design will most readily find 
the best market. To treat the subject as thoroughly as its importance demands is 
almost an impossibility in the ordinary course of lessons on designing and ‘weaving. 
Special facilities are therefore offered to those students who desire to study the sub- 
ject more in detail, as follows: I. Color theories; prismatic experiments; comparison 
of prismatic and pigment colors; simple and compound colors and mixtures; charac- 
teristics of various colors, including an explanation of hues, tones, tints, and scales; 
modification of contiguous (simultaneous) colors, including textural and surface 
modifications; harmonious coloring; harmony by analogy and contrast. Il. Effects 
obtained by combination of weave and color; hair-line and bird’s-eye effects; step, 
shepherd’s plaid, and star patterns; stripes and checks in black and white or color; 
schemes for simple and compound coloring; application of color to special weaves, 
e. g., corkscrews, modified corkscrews, rib styles, fancy woolen weayes, diagonals, 
and double-weave effects; spotted effects for yestings, etc.; application of color to 
figured fabrics; modification of effects by the introduction of variously colored twist 
threads. Without a thorough study of this subject no student can reasonably expect 
to succeed in the City and Guilds examination in cloth weaving. 

The course of free-hand drawing comprises drawing from outlines, from textiles, 
and from natural flowers and foliage, followed by a lecture course on ornament and 
design, each student being required to sketch the examples and make notes of the 


lectures given. 
SECOND-YEAR COURSE. 


Lectures are given on the following subjects: Designing—Special consideration of 
the development of figure by means of weave; weave effects on a sateen basis; spot 
figures; diagonal figures; changing diagonals to stripes and vice versa; backed cloths 
warp and weft; double cloths; principles of tying; reversible double plain and twilled 
fabrics; unions; spotted diagonals; elementary principles of gauze weaving and 
crammed stripes; the various methods of utilizing extra warp or weft for additional 
weight, figuring, or both in combination. Calculations—Resultant and average counts; 
mixed and folded yarns; cost of producing a piece; diameter of yarns; changing 


1040 REPORT OF THE COMMISSIONER OF LABOR. 


weight of cloths; quantities of each color required in warp and weft, in stripes and 
checks. Analysis of patterns—Single cloths; backed cloths; double cloths. Loom— 
Its various movements; details of the principal dobbies; the Jacquard machine, its 
use and principles. 


THIRD-YEAR COURSE. 


Special instructions are given in the development of figured textiles, the means 
adopted for the development of figures, and the application of color. The subjects 
treated are-as follows: Designing—Triple and multiple cloths; gauze weaving and 
designing; crepons and special cords; poplins; matelasses, tapestries, and quiltings; 
pile fabrics, including velveteens, corduroys, velyets, and plushes; principles of 
designing and coloring of tapestry, Brussels, Wilton, Axminster, and Scotch carpets. 
Caleulations—Relative diameters of yarns; setting of fabrics; changing from single 
to double cloths under varied conditions; changing weight snd pattern; miscella- 
neous problems. Analysis—Double cloths; figured cloths; gauze cloths; plush. 
Loom—The principles of various dobbies; shuttle-box mechanisms; sliding pick 
arrangements; swivel weaving; its chief improvements; the mechanism of the Brus- 
sels-carpet loom. The Jacquard machine—lIts construction and the various descrip- 
tions of mounting, including compound harness, split harness, reverse and border 
ties, and double-lift machines with all latest improvements. Cloth finishing—The 
various processes through which the fabrics pass after leaving the loom; the dif- 
ferent classes of finish, as doeskin or dress face, velvet, Melton, or Scotch, and dry or 
bare finish; the effects of scouring and milling upon design. 


In the builders’ work department extended courses are given in 


geometry, building construction, masonry, carpentry and joinery, 


plumbing, and painters’ and decorators’ work. 

The course of instruction in plumbing is intended to meet the 
requirements of apprentices, journeymen, and master plumbers who 
desire to obtain a sound knowledge of the principles and technical 
processes of the trade. It is further designed to meet the needs of 
those who wish to gain instruction in the theory and practice of san- 
itary engineering. The complete course extends over three years, 
and includes instruction in technical drawing, workshop arithmetic and 
mensuration, elementary physics and chemistry, and the theory and 
practice of plumbing. 

The course in painters’ and decorators’ work consists of lectures and 
lecture demonstrations, drawing and design, and practice in the work- 
shop extending over two years. 

The school is managed by the technical instruction committee of the 
county borough of Halifax. This committee consists of the mayor 
and 23 other members, 12 of whom are councilmen and 3 are repre- 
sentatives of the Worshipful Company of Clothworkers. 

All the teachers of practice have been practical workmen---the 
plumbing teacher a master plumber; the spinning teacher a foreman; 
the weaving teacher a designer, etc. 

During the year 1899-1900 there were enrolled 1,644 students— 
nearly all in evening classes. The number of entries in practical 
classes were as follan Carpentry and joinery, 14; masonry, 6; wood- 
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working, 10; wood carving, 13; house painting, 27; typography, 27; 
plumbing, 44; spinning, 17; weaving, 47; cloth construction, 9; and 
textile designing, 24. 

Students are preferred by employers, and they advance rapidly and 
command better wages than those who have not had school advantages. 


TECHNICAL COLLEGE, HUDDERSFIELD. 


This school had its origin in 1840 as the Young Men’s Mental 
Improvement Society, the main object of which was ‘‘to impart good 
instruction at the cheapest rate.” In 1848 the name of the society was 
changed to the Mechanics’ Institution. The idea of technical instruc- 
tion first took form in 1844 in the provision for classes in mechanical 
and architectural drawing. A school of design, as it relates to the 
woolen industry, was established in 1848. Other departments fol- 
lowed these from time to time until in 1877 the Technical School and 
Mechanics’ Institute was established. In 1883 the present building 
was opened at a cost, including equipment, of more than £12,000 
($58,398), and the name was changed to the Technical College, Hud- 
dersfield. Since 1883 nearly £12,000 ($58,398) has been expended in 
making additions to the grounds, building, and equipments. 

The advanced courses of study are especially adapted to students who 
are 16 years of age or over, but younger persons may be admitted. 
The classes are open to both sexes. The fees vary according to courses 
taken and privileges granted. Prizes and scholarships are offered in 
many of the departments, and in 1900 they amounted to about £200 
($973). Persons who contribute 1 guinea ($5.11) annually, or make a 
donation of £25 ($121.66) to the college funds are privileged to name 
one junior student, who shall be permitted to enter classes at half 
the regular fees, and an annual subscription of £5 ($24.88) entitles the 
donor to name a senior student with the same privilege. Trustees of 
charities or other public bodies who contribute £25 ($121.66) annually 
can name 2 day students or 4 night students, or 1 day and 2 night 
students, who shall be entitled to free tuition. 

The work of the college is divided into day, evening, and evening 
continuation classes. The day classes provide systematic courses in 
languages, art, biology, mathematics, physics, and electrical engineer- 
ing, civil and mechanical engineering, chemistry, dyeing (wool, cotton, 
and silk), cloth weaving and designing, economics, commerce, univer- 
sity courses of study, education and method, and domestic economy. 
The evening classes cover practically the same subjects, and in addition 
to these are courses in mining and physiography and geology. The 
continuation classes are of an elementary character and are designed 
to prepare students for entrance to science and technical classes in the 
regular day or evening courses. 
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The courses of an essentially technical or trade character are out- 
lined in some detail: 


Weaving and pattern designing: The full course in the day classes is intended thor- 
oughly to equip a student with all the technical knowledge and skill necessary in 
designing worsted and woolen cloths, shawls, rugs, mantlings, and vestings, and to 
impart a knowledge of the principles underlying the structure and ornamentation of 
all kinds of textiles, so that the student is qualified for a position as assistant man- 
ager or designer. The full course extends over three years, and a fourth year’s work 
is provided for those who wish to pursue their studies along special lines. The lec- 
tures embrace the construction and running of various hand and power looms; setting 
and timing. the various parts of looms, warping, sizing, and beaming machinery; 
card-cutting and repeating apparatus, systems of numbering reeds, harness building, 
modifications of the Jacquard power loom, points in loom which cause defects in 
cloth, loom calculations, etc.; designing textures, such as hop-sacking, twills, whip- 
cords, double, treble, and multiple cloths, vestings, ribs, shawls, etc.; effects of 
various applications of colored threads, etc.; pattern analysis, including the dissec- 
tion of all kinds of single, double, and multiple fabrics; counts of yarns, particulars 
of colorings, shrinkages, and weight, and cost per yard; the drafting of any design on 
its lowest number of heald shafts, calculations relating to diameters of threads, and, 
in fact, every variety of textile calculations; the construction of yarns, differences 
between woolen, worsted, cotton, mohair, and silk yarns; yarn testing, counting 
yarns, effect of various kinds of yarns in the finished cloth, ete.; the general prin- 
ciples and applications of color—harmony, contrast, etc.; the general characteristics of 
raw materials, and a general knowledge of finishing for various classes of goods in all 
its processes. More than half the time devoted to the entire course is spent in prac- 
tical weaying, designing, and drawing. The work of the evening classes is not 
claimed to be so systematic as that of the day classes, and seems to be designed more 
for the special needs of workmen. 

Students who have not had sufficient scientific training find a special auxiliary 
course of two years which is designed to meet their requirements, and they are 
expected to take it before beginning the regular textile course. 

Dyeing: The full course in dyeing extends over three years. It is intended to 
give the sons of masters, managers, or foremen, or others who may wish to enter 
chemical or dye works, a knowledge of the sciences which underlie the industry of 
dyeing, and to train them to apply their knowledge to practice. The course covers 
mathematics, organic and inorganic chemistry, physics, mechanical drawing, French, 
German, and practical work. Chemistry and practical work occupy important 
places in the course, the third year being devoted almost entirely to practical chem- 
istry and dyeing. The lecture course includes such subjects as water, wool fiber, 
vegetable fibers (their composition and structure), mercerizing, dyes, mordants, 
fixatives; value of commercial dye wares, mordants, scouring and bleaching agents, 
artificial colors, special treatment of the various substances and fabrics to be dyed, 
compositions of dyes, calculations for costs, etc. Third-year students are allowed 
to conduct research work along lines of special interest to themselves. 

Carpentry and joinery: This course is arranged to meet the requirements of stu- 
dents preparing for the examinations held by the City and Guilds of London for 
carpenters and joiners. The course extends over two years. 

Hand railing and stair building: The class is intended to give carpenters, joiners, 
builders, and others a theoretical and practical knowledge of this difficult and inter- 
esting work. The course consists of 30 lessons, not less than 6 of which must be 
practical work. The syllabus includes planning and constructing the various kinds 
of modern staircases, manner of fixing strings, treads, risers; etc., construction of 
stone, concrete, and iron steps, and designing, molding, wreathing, and fixing hand 
rails. 
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Plumbing: This course is arranged to meet the requirements of plumbers and 
apprentices who desire to gain a practical knowledge of plumbing and of the 
elementary scientific principles underlying the trade. The course of instruction 
extends over three years, and includes arithmetic, drawing, physics, alloys, solders, 
properties and uses of materials, roof work, hot-water apparatus, sanitary appliances, 
arrangement of water.service in buildings, uses of tools, etc. The practical work 
embraces proficiency in marking and cutting out sheet lead, bending pipe, making 
joints in such positions as will occur in actual practice, and lead bossing. 

Dressmaking: The course includes cutting and fitting by measurement, drafting, 
and practical cutting out, making up, finishing and trimming of standard modern 
dresses. Drafting lessons include instruction in the cutting and fitting of both 
bodices and skirts. The making-up lessons cover selection of material and lining, 
manipulation of different materials, quantity and cost of articles used, and the man- 
agement of the various fastenings and stitches. In accordance with the City and | 
Guilds of London examination, no charts of any kind are used. A special course of 
instruction is arranged for students (elementary teachers and others) who intend to 
present themselves for the City and Guilds examinations in dressmaking for a certifi- 
cate, and only such students will be admitted. 

Millinery:. The course comprises the making and trimming of hats, ladies’ dress 
caps and bonnets, including children’s millinery in the best styles; the making of 
bows in various ways, and the management of velvet, straw, lace, tulle, etc., used in 
millinery. Arrangements are made whereby students desiring to sit for the exam- 
ination in millinery in order to gain the certificate of the City and Guilds of London 
Institute may do so. The examination is practical and written, to show the candi- 
date’s knowledge of the materials mostly worn; also the drawing of diagrams illus- 
trating the various processes in millinery, viz, drawing a diagram of a hat or bonnet, 
and showing how the different parts should be placed on the material; renovation of 
different materials and terms belonging to millinery; estimating quantity and cost 
of trimmings for hats to match certain costumes. 


The art department provides a course in wood carving embracing 
both theoretical and practical instruction of an elementary and 
advanced character. There is also a course of 12 lectures, accom- 
panied with practical exercises, in applied designs for printed goods, 
wall papers, enameling, embroidery, etc. 

The engineering courses include lectures, drawing practice, lab- 
oratory and shop practice, and the necessary mathematical and 
scientific training and instruction in physics. 

The college is administered by a board of governors, consisting of a 
president, a treasurer, 5 ex officio governors, 15 elective governors, and 
a number of nominated governors appointed by certain charities and 
other public bodies which contribute to the support of the college. 

The full corps of teachers for the entire college consists of more 
than thirty lecturers and assistants. Three of the practical teachers 
have served time as apprentices, and weaving and dyeing are taught 
by medalists of the City and Guilds of London Institute. 

“The total enrollment of the college for the year 1899-1900 was 1,326, 
of whom 415 were day students and 911 were in the evening classes. 
The entries in technical and trade classes were as follows: Cloth weay- 
ing, 151; dyeing, 32; carpentry and joinery, 34; wood carving, 13; 


1044 REPORT OF THE COMMISSIONER OF LABOR. 


dressmaking, 21; millinery, 12. More than five-sixths of those in 
practical work were in evening classes. 

So high is the estimation placed by some manufacturers upon the 
work of the school that they require their apprentices to attend even- 
ing classes, and one employer pays their fees. One large firm of 
worsted manufacturers claim that their business was much helped by 
former students. The large number of designers educated in the 
school has benefited the town. 

The work of the college has been satisfactory. Its students find 
employment at better wages than those who have had no school train- 


ing, and they advance rapidly in their trades. 


TECHNICAL SCHOOL, KEIGHLEY INSTITUTEH, KEIGHLEY. 


Tn 1825 four workingmen were instrumental in forming a society for 
mutual instruction in mechanics, experimental philosophy, and math- 
ematics. This was the beginning of the Keighley Mechanics’ Institute, 
and from that school was evolved the present institution, which was 
opened in 1870. Within a few years the building opened in 1870 
became so crowded that an extension was necessary, and in 1887 a 
new wing, nearly doubling the space, was opened. The building as it 
now stands cost about £32,000 ($155,728) and no part of this cost came 
from the public treasury. The Clothworkers’ Company, of London, 
was a liberal contributor to the building fund, and the balance was 
raised by private donations. 

In the establishment of the school the main object was to supply 
scientific and technical instruction to apprentices and others engaged 
in local industries; but it was soon found desirable to establish a day 
school to afford such instruction in science and art as would prepare 
students for an industrial or commercial career. So the trade and 
grammar school endeavors to combine the purpose of the practical and 
classical schools of Germany. Pupils are admitted at any time and 
fees charged from date of entrance, but no boy can withdraw from the 
school without first giving a term’s notice in writing or by paying a 
term’s fee. The fees vary according to the course taken, and they are 
invariably payable in advance. ‘There are open to students a number 
of exhibitions, prizes, and scholarships, ranging in value from 10s. 
to £60 ($2.43 to $292) per year, besides book and other prizes offered 
for general success, regularity, punctuality, and good conduct. 

The work of the school is divided into the following schools or 
classes: School of art, science school, technical classes, textile depart- 
ment, commercial classes, and domestic classes. Following are given 
details of the courses in technical and trade instruction and outline 
of other courses not properly within the scope of this inquiry: In the 
school of art the course of instruction is that appointed by the art 
department of the board of education at South Kensington, and is, as 
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far as possible, adapted to the individual wants of each student. The 
council offers encouragement to all work done in the school which 
is applicable to the trades of the town, and students are also encour- 
aged to take up applied arts, such as repoussé in metal, modeled 
leather, pyrography, wood carving, ete. Preparatory work for 
designers is made prominent, and a fairly good course in wood cary 
ing is provided. 

The department known as the science school offers a course in 
geometry which is intended to be suflicient for afl the ordinary 
requirements of draftsmen, besides courses in machine construction 
and drawing, building construction and drawing, mathematics, mechan- 
ies, chemistry, botany, steam, and physiography. 

No student is allowed to take a practical course in the technical 
classes in the woodworking and building trades department without a 
corresponding theoretical course, except by special permission; nor 
can he take up the work above the first year unless he shows himself 
to be qualified in the subjects of the preceding courses. 

The course in carpentry and joinery embraces both theoretical and 
practical training. The practical work of the course is of such a 
character as to test the student’s ability as a craftsman, and embraces 
all the operations necessary to that purpose. 

The brickwork and masonry courses include theoretical instruction 
concerning the various materials used and the different kinds of work 
in the construction of brick or stone buildings, walls, etc., together 
with a knowledge of tools and the details of finishing. 

The course in plumbing is similar to others already described and 
occupies three years. The work of the second and third years is sup- 
plemented by practical work, whereby students may learn to put into 
practice the principles taught in the theoretical classes. 

The textile department offers the following courses, which are given 
in detail: 

Wool and worsted spinning: This complete course extends over three years. The 
first year covers raw materials, their clothing properties, physical structure, and 
microscopic appearance; wool substitutes, their production and uses; woolgrowing 
countries; the special kinds of yarns and fabrics for which the wools are used; the 
classification of the different qualities of fleece for woolen, worsted, mohair, and alpaca 
yarns; relative fineness, elasticity, strength, and spinning qualities of the different 
sorts of wool in the fleece; scouring in all its phases; drying, and the construction of 
drying machinery; burring, tearing, blending, oiling, and calculations. The second 
year’s work embraces the preparation of wools for worsted yarns, including the cntire 
routine, construction of the worsted carder, the construction of woolen carding engines, 
and the differences between woolen and worsted carding; fixing and grinding card 
clothing; card-fed appliances and garneting; backwashing machinery and the objects 
and effects of backwashing processes; different kinds of combing machines; calcula- 
tions on wheel gearing and on casting for the preparation of the top in worsted yarn 
making, ete.; the general points of difference between woolen and worsted yarns, 


and the uses of cotton and silk threads in the worsted and woolen trades. The third 
year’s course embraces condensing woolen yarns and the processes of drawing worsted 
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yarns; roving and roving frames and mule spinning; spinning machines for worsted 
yarns, twist yarn, and twisting frames; processes of gassing, genapping, reeling, and 
bundling; calculations on casting of yarn making from the raw material to the spun 
thread; on compound threads, and on speeds of machines and their output; special 
qualities of threads for particular uses; the defects of yarns, their causes, and remedies; 
_ and testing fibers, yarns, oils, and soaps. Complete provision is made for carrying 
on successful practical work in connection with the entire theoretical course. 

Weaving and designing: This course is graded to suit the requirements of overlookers, 
managers, and practical designers, and covers three years. The subjects included are 
yarns and reeds, drafting and healding, cloth structure (plain, backed, double, treble, 
and compound), various kinds of hand and power looms, including Jacquard; pattern 
analysis, designing and coloring, structure of fabrics and fabric analysis, and finish- 
ing. Ample machinery for practical work is supplied and nothing is spared to make 
the course very thorough and complete. 

Besides this regular course there are special classes in cloth structure, analysis, yarn 
testing, and the study of color. 

Commercial classes provide instruction in Latin, French, German, 
bookkeeping, shorthand, and general commercial subjects. The 
domestic department provides instruction in laundry work suited to 
the needs of the housewife, courses in plain cookery and in plain and 
fancy needlework, besides the following more comprehensive courses 
in dressmaking and millinery: The former course consists of elementary 
and advanced work in drafting patterns, cutting and fitting by meas- 
urement, making dresses, bodices, jackets, skirts, waistcoats, fancy 
sleeves and collars, and dressing gowns. Instruction in the latter class 
includes drafting by measurement; cutting and making shapes from 
buckram and wire; trimming hats; renovating hats and trimmings; 
curling feathers; making ladies’, servants’, and children’s caps; and 
retrimming with old materials. 

The school is at present (1901) under the control of the county coun- 
cil, but its control is soon to pass to the city. The teaching staff con- 
sists of an ample number of competent instructors in all departments. 

In 1899 there were enrolled 1,650 pupils, of whom about 1,300 were 
in the night schools. There were 100 in building construction; 72 in 
textiles; 50 in woodwork, carpentry, and joinery; 28 in plumbing; and 
16 in masonry. 

The school has promoted a diversity of industries in. the town, such 
as engineering, tool making, machine making in general, especially 
laundry and mill machinery, and sewing machines. It is not claimed 
that the establishment of any of these industries is due to the school, 
but it is pointed out as significant that a large proportion of the 
employers, foremen, and directors in the industries of the community 
were at one time students in the school. Keighley has for many years 
held supremacy in the making of long-wool machinery for worsted 
spinning and certain branches of weaving. 

Day scholars usually leave school at 18 to 19 years of age and gen- 
erally get lower wages than others until they are 21, then they get 
higher wages. ‘The students generally advance very rapidly. 
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YORKSHIRE COLLEGE, LEEDS. 


The Yorkshire College was founded in 1874. It was at first called 
the Yorkshire College of Science, and the courses of instruction were 
limited to science, pure and applied; but in 1877 languages, literature, 
and history were added to the subjects previously taught, and the 
name thereupon altered to that which it now bears. The range of 
subjects was rapidly extended; courses of study in the various uni- 
versity faculties, both for ordinary and for honors degrees, were 
established or developed; and strenuous efforts were successfully made 
to increase and perfect important branches of technical instruction. 
In 1884 the Leeds School of Medicine, which was established in 1831, 
was incorporated in the college as its department of medicine, and in 
1887 the college entered the Victoria University as one of its three 
constituent members. 

The college offers complete courses for the degrees in art, science, 
medicine, surgery, and law of the Victoria University; and for the 
professions and occupations of civil, mechanical, electrical, mining and 
sanitary engineering, analytical chemistry, cloth manufacture, dyeing, 
leather manufacture, agriculture, and law, it provides lectures and 
classes in subjects of general education suitable to those who desire to 
continue their studies beyond the point reached at school. 

The cost of the buildings, with their equipment, together with the 
land, has been about £155,000 ($754,308). The medical school was 
built in 1894, at a cost of about £50,000 ($243,325), to accommodate 
the department of medicine of the college. 

The buildings consist of the following, named in the order of the date 
of their erection: (1) The textile industries department, erected and 
equipped by the Clothworkers’ Company, ata cost of £16,000 ($77,864), 
and opened in 1879. (2) The main art and science buildings, erected 
and furnished at a cost of about £55,000 ($267,658), and opened in 1885. 
These buildings are of red brick, with stone facings, and are in Gothic 
collegiate style. (8) The dyeing department and additional weaving . 
sheds, erected and equipped by the Clothworkers’ Company, at a 
cost of £14,000 ($68,131), and opened in 1885. (4) The engineering 
department, erected and equipped, at a cost of about £10,000 ($48,665), 
from funds raised by the engineers of Leeds and the district. (5) 
The college hall and library, erected at a cost of about £22,000 
($107,063), and opened in 1894. (6) The art department, erected by 
the Clothworkers’ Company, at a cost of about £3,500 ($17,033), and 
opened in 1895. (7) The leather department, erected by means of a 
grant of £5,000 ($24,333) made by the Skinners’ Company. (8) The 
carding and spinning department and extensions to the dyeing depart- 
ment, both in process of erection (1899) by the Clothworkers’ Com- 
pany, at an estimated cost of £25,000 ($121,663). All the funds for 
the buildings and equipment except £60,000 ($291,990), provided 
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by the Clothworkers’ Company, have been furnished by private 
subscriptions. 

Day students must have attained the age of 16 years, and those 
under 17 are required to pass an entrance examination in arithmetic, 
including decimals and proportion; algebra, to simple equations; 
geometry, first book of Euclid, or its equivalent; and English com- 
position and dictation. Candidates for admission who are under 19 
years of age and who have been at school within one year of their 
application for admission must produce a certificate of good conduct 
from the head of such institution. Each student attending a class.in 
which the fee is £1 1s. ($5.11), or more, is required to pay, in addition, 
a registration or library fee of £1 1s. ($5.11). A subscription of 
7s. 6d. ($1.83) to the Students’ Union is obligatory (with certain 
exceptions) on students attending the college more than six hours per 
week. This subscription entitles students to the use of the common 
rooms (which are supplied with the daily papers, current pericdicals, 
etc.), to free instruction in the college gymnasium, and to the use of 
the athletic grounds and tennis courts. No registration and library 
fee or sessional fee is charged in ordinary evening classes or those 
which are held for oceasional students. 

Of the various courses offered by the college and heretofore enum- 
erated, only the courses provided by the Clothworkers’ Company— 
namely, textile industries in their various branches, dyeing, and art— 
and the course in leather manufacture come within the scope of this 
inquiry. 

The textile industries department has been in successful operation 
for more than twenty-five years. 

The department comprises the following branches: Woolen yarn 
manufacture, worsted yarn manufacture, designing, weaving, and 
textile manufacturing, and finishing of textile fabrics. Each branch 
possesses a complete plant of machinery designed and constructed for 
the demonstration of the technicalities of the various processes of 
spinning, weaving, and finishing. Part of the work of the department 
is carried on in conjunction with that of the dyeing department, so 
that the whole routine of textile production from the raw material 
to the finished fabric may be as practically learned at the college as in 
the mill. 

The courses of study comprise both day and evening classes. The 
principal day course is that in which certificates of proficiency in 
designing, manufacturing, and spinning are awarded, and covers three 
years; but there are also special short courses of one and two years 
for students who have already had a preliminary training in other 
schools or in factories, and a teachers’ course held on Saturday after- 
noons. The lectures, divided into first, second, and third year courses, 
relate to the subjects of designing, weaving, coloring, cloth finishing, 
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and spinning. The designing and weaving course deals with the prin- 
ciples of fabric structure, the methods of developing design in the 
loom, the construction of weaving machinery, calculations on the 
weight and cost of yarns, fabrics, and speed of looms, yarn testing, 
and the analysis of single and compound fabrics. The lectures on 
textile coloring relate to the science and technology of the application 
of color to woven design, and to the effect which the nature of the 
material, yarn, and fabric has upon combinations of color, and to the 
methods by which patterns are obtained by varying the weaves, and 
the schemes of warping and wefting. The cloth-finishing course treats 
of the process of finishing, of the construction of finishing machinery, 
and of the styles of finish applicable to the different materials of which 
the fabrics may be composed. Lastly, the spinning course deals with 
all processes from the raw material to the spun yarn, and to the con- 
struction, setting, and working of the machinery used in both woolen 
and worsted yarn manufacture. 

The evening classes cover three or four years’ study, and are held 
on four evenings in the week. The subjects dealt with are designing 
in all classes of plain and fancy fabrics, weaving mechanism, and textile 
coloring. The system is similar to that practiced in the day classes, 
but necessarily it can be neither so comprehensive nor elaborate. 
Each student, as in the day class, has a separate loom. 

In the elementary day class each student is entitled to the range of 
samples he himself produces. During the session he has the oppor- 
tunity of weaving on looms arranged for showing the effects of draft- 
ing, coloring, and diversifying the counts of yarn and setting, and he 
obtains a fair assortment of samples illustrative of typical schemes of 
weaving. The system of pattern work in the advanced day classes 
makes each student a contributor to and participator in all the results 
of the loom experiments of his class. The woven specimens are peri- 
odically distributed and entered in specially designed pattern books, 
accompanied by all weaving data, such as weight per yard, widths and 
lengths out of loom and finished, the percentage of shrinkage, and 
routine of finish. 

An advanced students’ book is mounted with samples of single and 
compound fabrics in woolen and worsted trouserings and suitings, 
coatings, heavy cloths, dress fabrics in worsted, silk, cotton, and 
mixed materials, vestings, rugs, mantles, shawls, plushes, and decora- 
tive textures. The experiments on the looms and finishing machinery 
are as practical as similar work in the mill, but of a distinctly educa- 
tional nature. Research forms an important part of the loom work 
done by third-year students. 

In addition to demonstrating the nature, object, and effect of the 
processes through which the fabrics pass in finishing, and the use and 
methods of setting and working the different machines for scouring, 
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milling, raising, cutting, etc., students learn the relative properties of 
scouring ingredients, the qualities a cloth ought to possess when made 
for special routines of finish, and how to test and determine the condi- 
tions imparted to the fabric in any particular process. As in weay- 
ing, the course is graduated, the operations being dealt with in natural 
order of sequence. 

The main purpose in the equipment of the spinning branch is to 
provide apparatus and machinery for the accurate investigation of the 
materials used in manufacturing, and of the nature and effect of the 
different processes in yarn construction. While in every sense the 
work is designed on such lines as to be as practical as that performed 
in the mill, it is better systematized, and comprises the keeping of 
exact records of the data arrived at by scientific tests. The primary 
use of the machinery, which affords facilities for treating wool and 
wool substitutes from the raw material to the spun thread, whether 
worsted or woolen, is the manufacture of yarns for the weaving classes, 
but a subsidiary yet equally important purpose of the department is 
the examination of the fibers, and the testing of the materials and 
yarns, as well as the fabrics produced from them. 

The department possesses a well-equipped laboratory, as well as the 
necessary rooms for scouring, mixing, scribbling, carding, combing, 
drawing, spinning, warping, and beaming machinery. This depart- 
ment thus, in conjunction with those for dyeing, weaving, and finishing, 
makes it possible not only to teach experimentally as well as theoret- 
ically the art of cloth manufacturing from the raw material to the 
finished fabric, but to provide for the systematic testing of materials 
in the different stages of manufacture. 

In the dyeing department instruction is given by means of lectures 
and laboratory work, the latter being carried on in the experimental 
and practical dyehouses and in the research laboratory. 

The lectures deal with the fundamental elements and principles of 
dyeing, and include such subjects as the textile fibers, operations pre- 
liminary to dyeing, water, mordants, machinery, theories of dyeing, 
natural and artificial coloring matters, their methods of application, 
etc. The lectures are fully illustrated by means of experiments, dia- 
grams, dyed patterns, and specimens of dyestuffs; also with lantern 
slides of machinery, ete. 

The experimental dyehouse is open daily, and students work at times 
convenient to themselves for periods varying from 6 hours to 36 hours 
per week. Each student works independently, having a working place, 
apparatus, dye vessels, etc., under his own control. During the earlier 
period of study a definite course of work is pursued, but later on a 
student may devote himself more particularly to the special branch of 
dyeing which he intends eventually to follow. 


The work consists in carrying out an extended and systematic series 
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of dyeing experiments oma small scale, the object of which is to deter- 
mine the dyeing properties of all the various coloring matters employed 
in practice, as well as of new dyestuffs. The effect of time, tempera- 
ture, concentration of the dye liquor, the employment of various pro- 
portions of mordants, assistants, etc., is studied. According to the 
requirements of individual students, instruction is also given in the 
dyeing of union fabrics, silk, leather, straw plait, skin mats, etc. 
Practice is further given in the dyeing of compound shades, color 
matching, the determination of the commercial value of dye wares, 
the detection of the coloring matter on dyed materials, ete. 

Special instruction is given, when required by a sufficient number of 
students, in the printing of woolen fabrics. The color-mixing and 
printing rooms are provided with the necessary apparatus for making 
experiments on a small scale, e. g., color pans, steaming chamber, 
printing machine, blocks, ete. 

Concurrently with the foregoing, the students carry on the impor- 
tant work of testing dyed colors with respect to their behavior toward 
various agents and manufacturing operations. 

The practical and pattern dyehouses are open to advanced students 
at stated times. Under the guidance of a specially appointed assistant 
the students are engaged in dyeing, in a large variety of colors, from 
5 to 20 pounds of material, in its various forms of loose wool, slubbing, 
tops, yarn, and cloth; the material is supplied by the textile industries 
department and is returned in the dyed condition for further experi- 
mental work in spinning, weaving, or finishing in that department. 

The course of study in textile art, or decorative design for textile 
fabrics, is arranged under two schemes, one for those who wish to 
make the decorative side of textile work their special study and the 
other for those students who are taking the ordinary textile course. 
In both schemes the technological and artistic sides of textile work are 
carried on together, and the course is so arranged that students are 
taught not only to make designs but also to work them out on the 
loom. The practical exercises and lectures for first-year students are 
of a preparatory character, the purpose throughout being to secure as 
much skill in drawing as possible, to make the student familiar with 
the fundamental principles of repeating patterns, and to develop good 
taste and artistic feeling. 

The second-year course takes up original design both in the lecture 
course and in the practical work. The lecture course deals with the 
elements and principles of ornament as applied to textile fabrics; and 
the practical work in the art studio consists of designing for various 
classes of woven tissues, the work being done under the direct super- 
vision and advice of the art lecturer. When arrangements can be 
made for the designs produced by the students in the art class to be 
woven, they are worked by them on point paper and carried out in 
the looms of the textile department. 
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Special attention is given to the study and use of plant forms for 
design purposes, and the equipment of the department includes a very 
useful series of drawings in color from natural plant forms, which can 
be used when the actual plant is not readily obtainable. 

The third-year course of study is intended to give students the 
opportunity of devoting themselves to that special class of textile work 
in which they particularly wish to qualify and to enable them to 
acquire a more thorough grasp of the possibilities of design. Those 
who possess marked ability in the direction of decorative design or 
who intend to enter some weaving industry in which applied art is an 
important factor are encouraged to attend more than one day per 
week in the art studios. 

The class in design for the decorative arts includes a course of lec- 
tures on the principles and elements of ornamental designing, together 
with practical work in the design studio. It is intended for those 
wishing to take up decorative art of various kinds other than textile 
design, the course in the latter subject, already referred to, being of 
too special a character to be suitable for those who wish to prepare 
for other kinds of decorative work. It is attended by architectural 
students, decorators, wall-paper designers, and women interested in 
such home arts as embroidery, wood carving, gesso work, stenciling, 
repoussé work, and design in black and white. 

It may be stated generally that the object of the instruction given 
in the leather industries department is, in.the first instance, to famil- 
larize students, both by lectures and the practical handling of mate- 
rials, with the details of the tanning processes and the reasons why 
particular modes of treatment produce particular effects. Methods of 
chemical and microscopic analysis are also taught and practiced to 
determine purity and value of materials. In the latter part of the 
course students are encouraged to attempt the practical production of 
leathers in which they are interested. Instruction is arranged in three 
schemes, so as to meet the requirements and conditions of as great a 
number of students as possible. The first scheme provides for a three 
years’ course, qualifying for certificate of proficiency in leather indus- 
tries and chemistry. This course is suitable for thosé who intend to 
become technical chemists in the leather industries or managers of 
important works. The study of pure chemistry of university stand- 
ard is pursued through the full three years. Besides chemistry, the 
full course embraces mechanical drawing, German or French, physics, 
dyeing and staining, methods of manufacture, technical microscopy 
and bacteriology, and abundant laboratory work. A systematic course 
of manufacture is carried on in the experimental tannery, and all the 
processes of production of leathers are conducted by the students 
themselves. The character of this experimental work is arranged to 
suit the individual needs of students. 


. 
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The second scheme provides a two years’ course designed to give a 
good knowledge of the principles of leather manufacture and of the 
chemistry which it involves, and is suitable for managers, sons of 
manufacturers, and foremen who can not afford the full three years’ 
course. This course is insufficient for those who wish to qualify as 
technical chemists. 

The third scheme provides a one-year junior course for students 
who require only a slight general knowledge of the subject, and who 
can afford to devote only a single year to study. Students must have 
some preliminary knowledge of chemistry. The course covers, in a 
brief and general way, most of the subjects mentioned in the first 
scheme. 

Special courses may be arranged for students who have an adequate 
knowledge of some of the subjects in the regular courses. Some pre- 
liminary acquaintance with actual leather manufacture is very desira- 
ble before taking the college course, and in no case is the college 
training considered an adequate substitute for practical experience in 
actual manufacture. 

The fees (including entrance and union fees) for the various courses 
in textiles and dyeing range from £10 to £33 ($48.67 to $161) per 
year. Those in the leather school range from £1 11s. 6d. (87.66) for 
some of the special courses to £33 9s. ($163) per year for the regular 
courses. 

In 1901 there were 687 students in all evening classes. During the 
year 1899-1900 there were 226 entries in the textile industries depart- 
ment—164 in day classes and 62 in evening classes. There were 92 
entries in the dyeing department—69 in day classes and 23 in evening 
classes. In the art department there were 138 entries—128 in day 
classes and 10 in evening classes. The total entries, therefore, in 
these departments numbered 456, representing 277 individual students. 

The textile teaching at the college has directly benefited the weaving 
industries of the country, and the trade of Leeds in woven manufac- 
tures has been almost entirely changed since the beginning of the 
classes in 1875. The instruction given in the dyeing department is of 
such a character as to enable a student to enter at once and with suc- 
cess into the duties of practical work. From time to time applica- 
tions are received from manufacturing firms for qualified students 
competent to assist in dyehouse work or to direct the same, and it is 
frequently possible to recommend students for more or less responsible 
positions. 

Students of this department have been appointed, at one time or 
another, to superintend the teaching of dyeing in other technical 
schools, and many others are occupying prominent positions in various 
firms. 

The influence of the department on industries to which art is applied 
has been undoubtedly felt, not only in Leeds and Yorkshire, but also 
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in the wider area from which students are drawn to the college. 
There was at one time great prejudice among English employers 
against school-taught dyers, but this condition has gradually changed 
until now employers seek technically-trained men. A few employers 
pay part of the school fees of apprentices in the night schools. 


LEEDS INSTITUTE OF SCIENCE, ART, AND LITERATURE, LEEDS. 


The Leeds Mechanics’ Institution was established in 1824. New 
departments were added from time to time, and in 1868 the present 
building was opened. In 1889 was established the Leeds School of 
Seience and Technology, and in 1897 the institution took its present 
name and was organized with five departments. A year later two 
other departments were added, making seven as now organized. 

Youths from 13 to 16 years of age may enter for the junior course. 
The senior course is designed for those above 16 years. Every student 
must attend at least twenty-five lectures, unless prevented by sickness 
or by working overtime; he must work the exercises given out weekly 
by his teacher and send them in for examination; and he must attend 
the examinations of the board of education or City and Guilds of London 
Institute, at the end of the session, in connection with each class he 
attends. The fees charged regular students range from 2s. 6d. to 15s. 
($0.61 to $3.65) per session, according to the course taken and the 
number of subjects embraced. Fees for special courses are higher. 
Students in the technological department who enter at the lower rate 
must be engaged in the industry which the class illustrates, or in one 
closely allied to it. 

The courses provided in the various departments cover a very wide 
range of subjects. Provision is made for primary and intermediate 
instruction. A very thorough commercial course, extending over 
three years, is provided in the commercial evening school. The school — 
of art provides instruction for both day and evening students in a 
great variety of subjects. The school of music offers thorough 
instruction in vocal and instrumental music. In the. technological 
department are courses in chemistry, physics, and engineering, besides 
the more practical courses detailed further on. : 

‘There are also classes in commercial subjects for teachers, and 
special classes for females. 

Outlines of several technical courses are as follows: 


Iron and steel manufacture: The course begins with iron smelting and puddling, 
including composition, character, and treatment of iron ores, construction of fur- 
naces, choice of fluxes, effect of blast, fuel, etc., varieties and properties of pig irons, 
characters of various wrought irons, etc. Bessemer and open-hearth processes are 
next taken up, and include such subjects as cupolas, converters, etc., theory of the 
acid and basic Bessemer blow and open-hearth heat, composition of materials and 
uses of spiegeleisen and ferro-manganese, calculations, steel testing, etc. The course 
is concluded with a consideration of crucible and shear steel and malleable iron 
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castings. Machine construction and drawing, theoretical mechanics, applied me- 
chanics, inorganic chemistry, and metallurgy form part of the full course; and at 
least two of these subjects must be taken before a full technological certificate will 
be given. 

Gas manufacture: Instruction in this course includes construction and setting of 
retorts and furnaces, effects of temperature upon production, laying of mains and 
pipes, construction of meters, description of various apparatus and instruments used 
in the manufacture and consumption of gas, description of tests, etc. 

Candle manufacture: This course is included in a course on oils and fats. The 
entire course covers the various subjects relating to the chemical construction of fats 
and oils and the results of various chemical processes, the properties of paraffin, the 
mixing and refining of oils and waxes, the making and chemical preparation of 
wicks, construction of lamps, the molding of composite, stearin, and paraffin can- 
dies, determination of illuminating power, and other subjects of interest and value 
to the candle manufacturer. 


Besides the above courses there are courses in plumbing, brick- 
work, masonry, carpentry and joinery, typography, and in flour man- 
ufacture, and a very complete course in mechanical engineering. 

The special classes for females offer courses in dressmaking and 
millinery. 

The school is governed by a general committee elected by members 
and subseribers. The teaching staff of the technical school consists of 
22 instructors, most of whom are college graduates. During the year 
ending May, 1899, there were 880 students registered in the technical 
school, but only 53 took distinctively technical courses, the remainder 
being connected with some of the science classes. 

The school building was completed in 1868, and cost £30,000 ($145,- 
995). The institution is maintained from students’ fees, grants from 
the science and art department, and from the West Riding and Leeds 
county councils, and from subscriptions and other sources. 

Some years ago trade unions opposed a bookbinding class. ‘To allay 
opposition only actual workers were admitted, but the opposition con- 
tinued. After a year’s trial of this plan, anyone was admitted, and 
that custom now prevails. The Association of Employing Plumbers 
aids the plumbing class. 

Students leaving the school enter the shops as apprentices. They 
find ready employment and earn rapid promotion. 

The industries of the community have been benefited by the school, 
and its work has been generally satisfactory. 


MUNICIPAL TECHNICAL SCHOOL, LEICESTER. 


After an existence of seven or eight years as a private school this 
school was taken in charge by the city in 1897, and a new building 
costing £4,000 ($19,466) was erected. The school was opened to day 
pupils in 1899, 

The technical classes are intended primarily for learners engaged in 
the trades, but are open to any person residing in the borough of 
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Leicester or who is engaged in any business or attending any school 
in that borough. All students in these classes are expected to make 
at least twenty attendances, and to present themselves for the exami- 
nation of the City and Guilds of London Institute or of the board of 
education. Students failing in either of these expectations will be 
charged higher fees than are charged those who comply with them. 
The fees in the technical classes range from 2s. 6d. to £1 10s. (60.61 to 
$7.30) per session. 

The evening classes are arranged in three sections, namely, tech- 
nological, scientific, and commercial. The commercial section includes 
classes in French, German, shorthand, bookkeeping, and commercial 
correspondence and mathematics, and therefore does not concern this 
inquiry. The course of instruction in all the classes of the technolog- 
ical and scientific sections is so arranged that students may obtain a 
thoroughly scientific and technical knowledge of the work. Lectures 
accompanied by practical illustrations are given in the principles of 
the textile and boot and shoe industries, in electrical engineering, in 
wool dyeing and leather dyeing, in sanitary engineering and plumbing, 
in carpentry and joinery, wood carving, house painting, papering and 
decorating, in bookbinding and typography, and in dressmaking and 
millinery. The courses of instruction offered in these classes are 
briefly outlined as follows: f 

The course of instruction in textiles (framework knitting) follows 
the syllabus of the City and Guilds of London Institute. Students 
while attending the course of lectures in the ordinary grade are taught 
the rudiments of practical framework knitting by a series of lessons 
in the machine room, which is well equipped with machinery to illus- 
trate the subjects taught. Lectures on various branches of the hosiery 
trade are given by experts from time to time. The day classes in this 
subject are intended for youths who are at present apprenticed or who 
will afterwards enter the hosiery trade. _In this class the work is very 
much the same as in the evening class, only more attention is given to 
the explanation of the various machines used in the factory. 

The work of the boot and shoe manufacture department is divided 
into three branches: Clicking and pattern cutting, ‘machining and 
upper closing, and making and finishing. Students are allowed to 
complete any one or all the courses, but those who expect to take the 
City and Guilds examinations are advised to take all of them. Once 
a week there is held a class, in which various subjects connected with 
the industry are discussed and demonstrations given on new machin- 
ery. A system of local examinations has been formulated, and it is 
possible for a student to become a certified pattern cutter, clicker, 
laster, or finisher, as the case may be. 

A course in theoretical wool dyeing, with practical illustrations, fol- 
lows the syllabus of the City and Guilds of London Institute. Students 
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taking this course are expected to attend chemistry classes if they wish 
to make thorough progress. Supplementary to the above is a practi- 
eal course in wool and leather dyeing. In this practical course special 
attention is given to leather dyeing. The dychouse is open to day 
students two afternoons a week. 

The course in carpentry and joinery comprises oral instruction, prac- 
tical illustrations, and actual work in the shop. The course follows 
the syllabus of the City and Guilds examination. 

The bread-making class is intended for journeymen bakers and others, 
and deals with such subjects as heat, fermentation, constituents of 
wheat, flour, ete., and the scientific principles underlying the produc- 
tion of bread. 

The dressmaking course embraces theoretical and practical instruc- 
tion in drafting, measuring, cutting, fitting, and making. The full 
course prepares students fo earn a livelihood at the trade, and a number 
of former students are so doing. The course in millinery provides 
ample training in making and trimming ladies’ hats, bonnets, and caps, 
neck finishes, fancy muffs, and children’s hats and bonnets. 

The courses in house painting, paper hanging, graining, and deco- 
rating, bookbinding, and typography follow the syllabuses of the City 
and Guilds of London Institute. 

The school has experienced some difficulty in procuring good teach- 
ers, and has arrived at the conclusion that it must make its own. Suc- 
cessful teachers must come from the shops and be trained in the school, 
or else students must be prepared to teach by being sent into the shops 
to get experience. There are 25 instructors permanently attached to 
the school. 

In 1900 there were 1,393 pupils in attendance on both the day and 
evening schools. 

Former students enter the shops as apprentices. Master house 
painters have a clause in the indentures of apprentices requiring that 
they shall attend the trade school and the masters are responsible for 
the fees. Over 50 employing firms, including some of the largest in the 
town, have agreed to give preference, when selecting male employees, 
to those holding certificates from the school. 


LIVERPOOL SCHOOL CF SCIENCE, TECHNOLOGY, AND ART, 
LIVERPOOL. 


This is an institution devoted to science, technology, and art. Its 
curriculum offers courses of study in naval architecture, navigation, 
nautical astronomy, the building trades, engineering trades, metal-plate 
trades, printing and paper trades, miscellaneous trades (such as tailor- 
ing, millinery, watch and clock making, ete.), general subjects (such 
as mathematics, mechanics, chemistry, geology, physics, etc.), and 
special lectures and demonstrations on sanitary science. 
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There are 41 instructors and the classes are open from about the 
middle of September until the following May, there being a course of 
about 30 lessons in each class. 

The classes in naval architecture, navigation, and nautical astronomy 
are arranged to be held at the nautical college under the management 
of the nautical instruction subcommittee of the city council, and in con- 
nection with the science and art department. 

The classes are open to both sexes and a large list of prizes is 
awarded, at the discretion of the committee, to students who are suc- 
cessful at the examinations, provided they have attended at least 20 
lectures during the year in the subjects for which they have entered. 
The committee desire that the prizes shall take the form most benefi- 
cial to the students, so those who obtain them have the option of choos- 
ing books on scientific, art, technological, or other subjects approved 
by the committee, or a part or the whole of the net value may be 
taken in instruments or tools, or devoted to the payment of class fees. 


ST. BRIDH’S FOUNDATION INSTITUTE, BRIDE LANE, FLEET 
STREET, LONDON, E. C. 


The Foundation was established in pursuance of a scheme framed 
in accordance with the city of London parochial charities act of 1883, 
and was approved by Queen Victoria in 1891. In 1897 the scheme 
was amended so as to provide for the administering of certain grants. 
approved by the charity commissioners, and in the same year the con- 
stitution of the governing body was amended to conform with the 
technical instruction act of 1889. 

While the institute performs various eleemosynary functions and 
provides excellent social and recreative departments, its primary object 
is to promote technical education for printers. It may, therefore, be 
called a technical printers’ institute for compositors, machine minders, 
pressmmen, and lithographic printers, and its design is to give such 
technical instruction as can not usually be obtained in a printing office. 
This instruction is not intended to be a substitute for the practica 
training of the office, but a supplement to it. The courses of instruc- 
tion are arranged in accordance with the syllabuses of the City and 
Guilds of London Institute, and students are encouraged to compete 
for the prizes offered by that institute. Apprentices under 19 years 
of age are charged a fee of 2s. 6d. (61 cents) per year. Others are 
charged 5s. ($1.22). 

The course for compositors is divided into three stages. The class 
in elementary instruction admits apprentices. between 16 and 18 years 
of age, and the course deals with the underlying principles of the 
craft. The advanced class is open to compositors over 18 years of 
age, and the instruction is intended to afford students a good all-round 
journeyman’s experience. The honors class is specially intended for 
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those who have obtained a certificate in the advanced section. The 
course is of a highly advanced character and is designed to meet the 
requirements of those who seek to qualify as managers, ete. Students 
in this class are afforded opportunities to visit paper mills, stereo- 
typers, electrotypers, process block makers, ete. The theoretical 
instruction in all three of these classes is supplemented with ample 
shop practice in the institute’s well-equipped printing office. In addi- 
tion to the regular work in these courses, students are permitted to 
receive instruction in the linotype section without extra charge. This 
section provides theoretical and practical instruction in the principles 
of typesetting machinery. ; 

The class for machine minders is intended to furnish instruction to 
those exclusively employed in the machine branch of the printing 
trade. Elementary instruction in the principles of the trade and suit- 
able to apprentices 16 to 18 years of age is followed by an advanced 
course intended for apprentices and journeymen above 18 years of 
age or such as have passed the elementary examination. Considerable 
time is devoted to practical work. 

The work of the lithographic school is divided into three stages. 
The elementary class is designed to give instruction in the funda- 
mental principles of the craft and suflicient practical work to demon- 
strate the theory, at least half the time being devoted to practice. The 
course is open to apprentices from 16 to 18 years of age. Theadvanced 
class is open to those who have passed the elementary examination and 
to apprentices and journeymen over 18 years of age. The instruction 
is designed to cover the whole of the details of the ordinary journey- 
man’s experience at press and machine and should be taken coneur- 
rently with science, chemistry, and machine construction and drawing. 
Practical work is given in conjunction with the theoretical work. The 
honors class is open to students who have secured certificates in the 
advanced grade, and it is prepared to offer instruction in the most intri- 
cate details of the craft, including the various photo-mechanieal pro- 
cesses allied to lithography. It is intended that this class shall be for 
research, and students are at liberty to give one evening a week in 
carrying out their own experiments. 

As has been stated, all the above classes are open to apprentices not 
less than 16 years of age actually engaged in trade. Apprentices under 
16 years of age are advised to study arithmetic, English grammar and 
composition, geometrical and mechanical drawing, and chemistry at 
evening continuation schools, thus utilizing their time from 14 to 16 
years of age for the study of subjects necessary before entering tech- 
nical schools. 

Students in all classes of the institute have available for their use 
the Passmore Edwards technical reference Jibrary, containing 2,189 
volumes of works on printing, paper making, bookbinding, and the 
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allied trades; the Talbot Baines Reed collection, containing 2,060 vol- 
umes, mostly relating to printing, typefounding, etc., and the William 
Blades library, embracing a unique collection of books and pamphlets, 
numbering 8,631 works, relating to the art of printing, specimens of 
typography, etc. These collections are the property of the institute 
and contain the most nearly complete set of technical works upon typo- 
eraphy and lithography in the United Kingdom. 

The number of students attending the classes in 1900 was 139. Of 
these 96 took examinations and 77 passed, The ages of pupils ranged 
from 14 to 46 years, but most of them were from 20 to 32 years of age. 

The present building was first occupied in 1894. tis well arranged, 
and its equipment is well adapted for the purposes of the school. 
The building and grounds cost £33,574 16s. 5d. ($163,892). Certain 
charity stocks were sold by the charity commissioners and part of the 
funds thus raised went toward paying for the building and the balance 
was converted into consols and India stock. ‘The income from these 
latter investments is used in partial maintenance of the school. 

Employers assist in inereasing the usefulness of the school by allow- 
ing their apprentices to leave their work in time to attend classes 
from 5 to 7 p.m. Students leaving the school enter the shops as 
apprentices, but they rise rapidly in their trade as a result of their 
school training. 


CITY AND GUILDS TECHNICAL COLLEGH, FINSBURY, LEONARD 
STHRERT, CITY ROAD, LONDON, EH. C. 


The operations of the City and Guilds of London Institute are 
divided broadly into four branches, namely, City and Guilds Central 
Technical College for higher technical instruction in mechanics and 
mathematics, civil, mechanical, and electrical engineering, and chem- 
istry; City and Guilds Technical College, Finsbury, for intermediate 
training; South London Technical Art School for classes in modeling, 
drawing and painting, house decoration, etc., and the technological 
examinations. A general description of the institute and a list of sub- 
jects upon which technological examinations are prepared has already 
been given on pages 993 to 996. <A large number of technical and 
trade schools throughout the Kingdom arrange one or more of their 
courses in accordance with the syllabuses of the City and Guilds exam- 
inations. The central college and the art school do not come within 
the scope of this inquiry. 

The operations of the City and Guilds Technical College, Finsbury, 
are divided into day classes and evening classes. The object of the 
day classes is to provide for the education of pupils who are desirous, 
before taking their places in factory, workshop, or studio, of receiving 
scientific training of a kind that will bear directly upon industrial pro- 
duction; of persons of either sex who wish to receive such a practical 
preparatory training Im science or art as shall fit them hereafter to fill 
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intermediate posts, such as foremen or managers in industrial works; 
and of pupils who contempk ite, after the completion of at least a two 
years’ course at the college, entering upon the advanced scientific and 
technical courses of instruction, such as those at the Central Institu- 
tion. These day classes therefore fulfill the functions of a finishing 
technical school for those entering industrial life at a comparatively 
early age; of a supplementary technical college for those who have 
had some industrial experience, and of an intermediate college in the 
educational scheme of the City and Guilds of London ‘Institute. Day 
students entering the college are expected to take up the complete 
course in one of he several eee but applications from persons 
wishing to attend only a part of the courses will be considered. The 
courses are laid out not to prepare the student to pass examinations, 
but solely to equip him with that knowledge which will best fit him to 
become a competent worker and thinker in the career he has chosen. 

The object of the evening classes is to provide scientific and artistic 
education of a thoroughly practical kind fer apprentices, journeymen, 
foremen, and others who are engaged during the daytime and who 
desire to receive supplementary instruction in the application of the 
principles of technical science and art to industries and manufactures. 
There is no compulsory course for evening students. They are free 
within certain limits to select those classes which will help them to 
make progress in their particular trade or business. 

The college embraces departments of mechanical engineering and 
applied mathematics, electrical engineering and applied cae sies, indus- 
trial and technical chemistry, and applied art. The instruction in all 
the departments consists of lectures, class lessons, laboratory work, 
drawing office, and workshop practice. The courses in engineering 
extend over two years, and the chemistry course covers three years. 
Parts of these courses seem to be adapted to special trade instruction 
for students who are allowed to elect their classes. These parts of 
regular courses thus adapted are electrical-instrument making, coal!- 
tar distillation, the practical processes of nickel plating, steel plating, 
electroplating, gilding, etc., cabinet making, pattern making, casting, 

metal work, aetseihe and painting; and applied design in its relation 
to internal Ancomiods. 3 ironwork, gold and silver work, stone carving, 
wood carving, lace embroidery, pottery, and typographical ornamen- 
tation. Thstrnction in all these subjects is made thoroughly practical 
in laboratory, workshop, or drawing office practice. 

Applicants for admission to the college must be not 16 than 14 
years of age, and produce a certificate of good conduct from their 
former teacher, or other testimony of good character. In consequence 
of the demands of space for the laboratories and drawing office, pret- 
erence is given, in filling up classes, to those who are actually employed 
in the respective industries and to those who have already attended a 
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preliminary course of instruction in one of the local polytechnic in- 
stitutes or similar classes. In connection with each course of lectures 
in mechanics, electricity, heat, and chemistry there is a corresponding 
course in practice. 

King Edward VII is president of the institute, and it is governed 
by a council which consists of 73 members. 

The teaching staff consists of 26 instructors. In 1900 there were 
about 240 day pupils in mechanical engineering and between 800 and 
1,000 night pupils in physics. Thero were 16 in cabinetmaking, 25 in 
chemical industries, and 397 in electricity. The ages of day pupils 
range mostly from 14 to 19 years. The evening students range from 
14 to 50 years of age, and the majority of them are employed in shops 
or factories during the day. 

Experimental classes were begun in 1879 and the college was 
opened in 1883. Its work has been constantly progressive and, upon 
the whole, eminently satisfactory. 


BOROUGH POLYTECHNIC INSTITUTEH, LONDON, &. E. 


The progress of this school may be traced as follows: Institute 
opened September 30, 1892; opening of Herold’s Institute and the 
purchase of the freehold from the city of London, 1893; opening of 
the bakery school and five workshops, 1894; opening of domestic 


economy school, 1894; reconstruction of Herold’s Institute asa leather-- 


tanning school, and opening of Norwood branch, 1895; opening of 
technical day school for boys, 1897; new school of cookery, physics 
laboratory, Victoria gymnasium, and five workshops opened in 1898. 

Of the two branches mentioned above, one of them, Herold’s Insti- 
tute, is devoted entirely to leather tanning and dyeing, while the 
other, Norwood Technical Institute, includes in its courses classes 
in science and art, commercial and general subjects, and domestic 
economy for girls. 

Technical and trade classes have been a strong feature of the insti- 
tute’s work from the beginning, and the governors have always been 
desirous of developing the industrial side of education as much as 
possible. The instruction given is both theoretical and practical, and 
is designed to supplement the experience of the factory workshops. 
Admission to the trade classes is restricted to those engaged in the 
trades, and students are not allowed to attend for practical work only. 
Apprentices and improvers under 19 years of age, on producing a 
letter from their employer or foreman, are admitted to any special 
trade class at half fees. 

The regular courses in the builders’, metal, engineering, and some 
other trades extend over three years. The first year’s course is pre- 
liminary and general, and is the same for all the trades just mentioned. 
Jt includes practical mathematics from arithmetic to plane trigonom- 
etry, and technical, free-hand, and model drawing. The second and 
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third years cover the subjects of carpentry and joinery, bricklaying, 
plumbers’ work, metal plate work, leather manufacture, and boot and 
shoe making. These courses are similar to courses in the same sub- 
jects described for preceding institutions and are not given in detail 
here. 

A special department known as ‘The National School of Bakery 
and Confectionery” forms a very important part of the polytechnic 
work. Itis supported by the National Association of Master Bakers 
and Confectioners, the London Master Bakers’ Protection Society, 
and the Scottish Association of Master Bakers, and is managed by 
the governing body of the Polytechnic through an advisory committee 
appointed by the national association. The courses are very uxtended 
and thorough and are shown in detail. First are shown the day 
courses, which are as follows: 

Bread section: Course A—The work of this course is shown in the syllabus 
appended to Course G of the evening courses below. The preparation work of 
each lesson is taken in the mornings; the practical work in the evenings. 

Course B—Lectures and experimental work: Wheat, including germ, endosperm, 
and bran; atom, molecule, element, mixture, and compound, wit. illustrations; 
yeast; preparation of the wheat berry for milling; acid, base, alkali, and salt, with 
illustrations; microscopical examination of yeast; constituents of flour; thermome- 
ters; microscopical examination of starches; specific heat; organisms that produce 


‘ fermentation; gluten; the microscope; starch gelatinization; review of previous les- 


sons; gas evolving power of yeasts (compressed); drying of starch after washing 
from flour; ovens, firing, stoking, etc.; malt, composition, etc.; mineral constituents 
of flour; estimation of potassium and phosphoric acid; machine bakery management; 
specific gravity of worts; moisture and soluble extract in flour; saccharification of 
malt, etc.; cellulose and fat estimation (Soxhlett’s method); estimations of sugars. 

Course C—The morning work is marked a; the afternoon demonstrations b. 

(a) Ferments; (b) ferment sponge and dough; (a) advantages and use of sponges; 
(6) sponge and dough; (a) ripeness of dough; (b) ferment dough; (a) weak and 
strong doughs; (b) off-hand dough conducted over a period of twelve hours; 
(a) patent yeast; (b) ferment sponge and dough from patent yeast; (a) specific 
gravity of worts; (b) ferment dough (patent yeast); (a) Scotch-flour barm; 
(b) Secotch-flour barm (half-sponge process); (a) salt in bread making; (6) Scotch- 
flour barm (quarter-sponge process); (a) texture and pile of bread; (b) modern 
processes of Scotch bread making; (a) brewers’ yeast; ()) ferment sponge and dough 
from liquid bread yeast; (a) hard and soft water, their action; (b) ferment and 
dough (liquid brewers’ yeast); (a) different flavors in bread; (b) sponge and dough 
(liquid brewers’ yeast); (a) compressed yeasts; (>) ferment and dough (compressed 
yeast); (a) holes in bread; (b) sponges and dough from compressed yeast; (a) sour 
bread; (b) off-hand dough (compressed yeast); (a) ropy bread; (6) review of the 
work of the course; (a) spontaneous fermentation; (b) leavened bread; (a) Hunga- 
rian flour; (6) Vienna bread; (a) flours resembling Hungarian; (b) Vienna bread 
from such flours; (a) whole meal; (6) whole-meal bread; (a) action of an acid and 
soda upon each other; (b) whole-meal bread with chemicals for aération; (a) germ 
and other varieties of meal; (6) manufacture of bread from these; (a) potatoes in 
bread making; (b) ferment and dough with potatoes as yeast food; (a) scalded flour 
as yeast food; (b) ferment and dough with scalded flour as yeast food; (a) malt 
extracts, their value in bread making; (b) ferment and dough with malt extract as 
yeast food; (a) diastase in bread making; (b) ferment and dough with diastase as 
yeast food. 
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Confectionery section: Course D—The articles are taken consecutively: Puif paste; 
rock and rice; puff paste (French); Bath buns; sultanas; bouchées de dames; Genoa 
goods; lobster patties; tarts; fancy gateaux cases; light genois; babas and saverins; 
vol-au-vent; butter biscuits; veal and ham patties; sausage rolls; sultana cake; plain 
buns; cake; French puff paste; tennis cakes; plain patties; cream tarts; mince-meat; 
Christmas pudding; mince pies; plain buns; sultana buns; madeleines; sultana 
scones; Bath buns; artichokes; seed cake; oyster or chicken patties; cheese cake; 
hazelnut cake; heavy Genoa; petit four glacé; Scotch buns; cocoanut biscuits; cur- 
rant cake; sultana and other scones; Madeira cake; torte de vienois; cocoanut cake; 
wedding cake; almond icing; light genois; light genois into raspberry cakes. 

Course E—The articles are taken consecutively: Wine biscuits; macaroons; sponge 
cake; pompadours; fondant; dessert—sweets; ginger nuts; fancy biscuits; Scotch 
shortbread; gAteaux St. Honoré and mocha; small nougat cases; French fancy bis- 
cuits; marzipan mixture and Hill’s process; fancy meringues; sugar boiling; 
entremets aux créme; large nougat cases; route biscuits; chemistry of sugar; 
finish route; tipsy cake; langue de chat; petit Madeleine; whole-meal biscuits; cocoa- 
nut macaroons; Savoy biscuits; almond dessert; chocolate fondant; dattes diamants; 
ratifias; haricottes biscuits; hollandaise biscuits; gingerbread; small meringues; 
nougat cases, small; petit four sec a la poche; marzipan fruits; biscuit a la reine; 
mascottes aux chocolat; entremets with cream; preserving of pineapples; chemistry 
of butter; seed and Genoa block; small almond dessert. 

Course F—Advanced work, mornings, 10 till1. The rest of the work is Course M 
below: Marzipan work, roses, etc.; decorating of cakes with fruit; ices, strawberry 
cream; preserve of fruit pulps; clear jellies stock; maraschino jellies, decorated; lemon 
water ice; fancy ices, dessert fruit and flower; souflées de noisettes, large; creams, 
strawberry or maraschino; marzipan cake; ices, their different degrees and amalga- 
mation; decoration of trocaderos cakes with fruit; writing of inscriptions; writing 
on chocolate tablets for birthday cakes; piping of cake tops, ‘‘dummies;’’ kirsch 
jelly; tangerin ice; ice ‘‘bomb’s;”’ strawberry souflées; modeling of fruits in marzi- 
pan; decorating of birthday cakes with fruit; chemistry of sugar; ice sorbet. 


The session for evening students opens on Monday, September 25, 
and ends with the examinations in bread making. The evening courses 
are as follows: 

Bread Section: Course G—Practical course, taken both by day and evening students. 

The seven phases in the life of a loaf; off-hand dough, demonstrating the former 
lecture, conducted over a long, a medium, and a short period of time; off-hand 
dough, conducted on the same lines, with potatoes, malt extract, scalded flour, sugar, 
and diastase as yeast food; off-hand dough made with an excessive quantity of yeast; 
visits to a yeast factory, a mill, a machine bakery, a cake and biscuit factory, and 
two machine works; Vienna bread; off-hand dough, with average quantity of yeast 
and high temperature; brown and other varieties of meal bread with yeast and 
chemicals as aerating agents; off-hand dough, conducted over the shortest time pos- 
sible; general review of results and conclusions. 

Course H—Advanced theoretical course. The wheat berry, with lantern demon- 
strations, etc., including symbols, formule, etc.; yeast; milling; fermentation; yeast 
growth; flour; heat; gluten from various flours; microscopical instruction; saccharifi- 
cation of starch, etc.; gas evolving power of brewers’, patent, and distillers’ yeasts; 
maize starch in breadmaking; ovens; malt extract in breadmaking; time and heat in 
relation to breadmaking; machinery and belting; experiments on yeast growth; 
acidity in bread or flour; diastasic capacity of malt extract, by Litner’s method; 
gluten estimation, etc.; bakehouse management. 

Course J—Practical course. The syllabus of this course is that-of Course B of the 
day courses. 
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Confectionery section: Course K—Eclairs and choux; plain madeira; rice cake; 
Scotch madeira; light chocolate and hazelnut cakes; Dundee cake; meringues; 
Russian cakes; Genoa for fancy goods; Christmas cakes; Madeleine, large; plain and 
seed block cake; puff paste; rich currant cake; light genois for gAteaux; butter bis- 
cuits; Chutz biscuits; sponge mixture for fancy goods; Victoria sandwiches and 
pommes de terre; warm meringues mixture; sugar boiling; mince meat. 

Course L—Meringues; marzipan; fondant; caramel dessert; route biscuits; fancy 
gdteaux (French); sugar spinning; dessert—sweets; trifle; pineapples, and how to 
preserve them; finish genois; finish Christmas cake; small almond dessert; sultana 
scones; Edinburgh cake; cherry cake; cocoanut block cake; ice and decocate tennis 
cake; Christmas pudding; finish mixture; entremets charlotte russe; ices; fancy bis- 
cuits; Savoy biscuits. 

Course M—The course is in piping only, elementary and advanced, and for all 
students, day and evening. Icing sugar; piping general; piping cake tops and sides 
of cake; how to ice cakes proper; piping dummies and chocolate tablets; decorating 
birthday cakes; piping wedding cakes; piping sugar roses; ice and pipe dummies; 
inscriptions on cake tops; piping birthday cakes, wedding cakes; Christmas cakes, 
and bride cake. 

There are classes for ladies’ tailors and dressmakers in the school 
which are intended primarily for. professional dressmakers, but 
apprentices are admitted at half fees on a letter from their employers. 
The course is divided into three sections and covers very fully the 
whole subject of-the trade. 

Besides the classes already enumerated there are courses more or 
less extended in pattern making, men’s tailoring, letterpress printing, 
bookbinding, wood carving, wheelwrighting, and cart building, and a 
number of general and domestic subjects. 

The teachers are actual craftsmen. They conduct lectures one night 
and trade classes the next. Practical training is regarded as a vital 
necessity for an instructor. Evena teacher of chemistry must have 
practical knowledge of its application to some trade. The annual 
enrollment has steadily increased until more than 2,000 men and nearly 
1,000 women paid admission fees in 1897-98. 

The school has increased the general intelligence and efficiency of 
the working classes. Its pupils are saved two years of drudgery in 
workshops if they enter the Polytechnic direct from the elementary 
schools, and they go into the shops prepared to complete their appren- 
ticeship by the time they are 21 years old. The school has been the 
means of improving shop training, and employers in some instances 
recognize the worth of the school by giving prizes. At first labor 
unions opposed the school, but that opposition has disappeared. 
Altogether the work of the school has been satisfactory. 


ROLT COURT TECHNICAL SCHOOL, 6 BOLT COURT, FLEET STREET, 
LONDON, E. C. 


This school was founded by the National Society of Lithographic 
Artists, and was at first aided by the technical education board and the 
county council. Later the board and council took entire charge and 
it thus became a municipal institution. 
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The object of the school is to give-instruction in producing surfaces 

for printing. Of the various classes held some are concerned with the 
more artistic side of the work, others with the technical, but there is 
no real line of demarcation between the two, either in intention or 
practice, the division being made solely for convenience of teaching. 
Instruction is given in drawing, design, lettering, lithography, ele- 
mentary photography, photographic copying, and the chief photo- 
mechanical processes. The school is open to those who are engaged 
in any branch of the trade, but no provision whatever is made 
for amateurs. The technical education board considers applications 
from parents who intend placing their sons as apprentices, but 
such students must be duly apprenticed within some arranged period 
of time. The practical instruction is not intended to replace work- 
shop training but is preparatory or supplementary to it, and has for 
its object the giving to those engaged in one department of a craft a 
knowledge of allied branches which in the ordinary course of the trade 
they can not obtain. 
, The fees for day students are £9 ($43.80) a year, and for evening 
students 7s. 6d.( $1.83) per term; but in cases of students whose weekly 
income does not exceed 30s. ($7.30) this fee is reduced to 38s. (73 cents) 
per term. Each school year comprises three terms. There are 160 
competitive art scholarships, ranging in value from £5 to £20 ($24.33 
to $97.33), and free tuition for from two to three years. 

The full course of instruction may be divided under three general 
beads, namely, drawing, technical art, and process work. The work 
in the drawing class includes drawing and painting from figure and 
from costume model, drawing and painting in color from natural 
forms, draperies, etc., and drawing and painting from the antique and 
casts from life and natural objects, such as flowers, plants, birds, etc. 
The technical art classes have instruction in design as it relates to 
the ornamentation of surfaces, and special attention is given to book 
decoration, such as lettering, type, and various kinds of work required 
in the printing trade. The class in lithography is instructed in draw- 
ing on polished stone (pen work), on grained stone (chalk work), on 
transfer and other papers, and on zinc and aluminum; lithography in 
color; combinations of lithography with process work, as collotype 
and half-tone, and instruction in the use of Day’s shading media. 

The classes in process work begin with negative making, which 
deals with the production of negatives and positives required for the 
various photo-mechanical processes, and also for the production of 
pictures, etc., by the usual photographic printing methods. Begin- 
ners receive instruction in the technology and practice of ordinary 
negative making and silver printing; they are then advanced to line 
and continuous tone negative making, screen negative making, and 
tricolor block making. Then are taken up in order ordinary color 
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photography and measurement and half-tone process work and the 
scientific application of the same. Following negative making the 
various printing processes are taken up, beginning with line and tone 
blocks on zine and followed in succession by instruction in enameline 
or “‘fish glue” in its application to half-tone blocks in zinc, copper 
and brass; fine etching; collotype, and photolithography in line and 
tone. 

The school has experienced some difficulty in securing good teachers 
from ordinary sources, and all of the instructors are taken from shops. 
In 1898-99 there were 243 students, of whom 201 were in evening 
classes. Of the 42 day students, 28 were in the art department only, 
and 14 were taking photo-process work. The ages of students range 
from 14 to 56 years, though most of them are from 20 to 28 years 
of age. 

The school is well equipped with the necessary appliances for study 
and practical work. The art studios are well arranged and well 
lighted, and the photographie and printing rooms are fitted with all 
modern requirements. 

While the school was founded by a trade union, there was at one 
time strong prejudice against any trade school or trade paper reveal- 
ing the then secret processes of photography. This has partially 
disappeared. Former students are required to serve as apprentices, 
but they command ready employment and advance rapidly in their 
trade. The industry which the school was intended to help has been 
benefited and the work of the institution has proved entirely satisfac- 
tory. 


BATTERSEA POLYTECHNIC, BATTERSHA PARK ROAD, 
LONDON, S.W. 


This institution is an outcome of the work of the South London 
polytechnic committee, and is designed to provide technical, scientific, 
and general education for the inhabitants of this and neighboring 
districts. The foundation stone was laid in 1891 and the buildings 
were formally opened in 1894. The buildings and equipment cost 
£80,000 ($389,320). The school has a fixed annual endowment of 
£3,500 ($17,033) from the City Parochial Foundation, and the London 
Technical Education Board also contributes annually about the same 
amount. 

Membership of the institute is open to any student, male or female, 
between the ages of 16 and 25 years, upon payment of a registration 
fee of 1s. (24 cents) and a subscription of 6s. (61.46) per year for 
men and of 3s. (73 cents) per year for women. <A few students above 
the age of 25 are admitted by the governing body upon the same 
terms as noted above for men. The day school is open to those pre- 
paring to enter the ordinary apprenticeships and to those already 


1068 REPORT OF THE COMMISSIONER OF LABOR. 


apprenticed, if they can be absent from their employment for one or 
more half days weekly. The principal work of the institute, however, 
is the provision of evening classes in all subjects of technology, science, 
art, commerce, domestic economy, and music. 

While the courses of study are largely elective, students who can 
attend several sessions are strongly advised to undertake a progressive 
and properly connected course ranging over two, three, or more years. 
Trade students are impressed with the importance of having some 
knowledge of the sciences underlying their trade if they desire a 
thoroughly sound trade education. 

Some of the more important trade courses are shown in some detail 
on the following pages. These classes are open only to persons actually 
working in the trades. Students may take the lecture courses with- 
out joining the workshop classes, but all who enter the shop classes 
must also take the lecture courses. 


Fitting and machine shop: All students in this subject must attend a class in draw- 
ing, mensuration, or some other kindred subject, unless specially exempted. The 
course includes, besides drawing, lectures upon such lines as the various needs of 
students may require, and practical shop work according to their needs. Instruction 
is, as far as possible, individual. The shop is provided with lathes, drilling, planing, 
shaping, and milling machines, so that engineering students and others may receive 
instruction in the working of all ordinary machine tools. 

Smith’s work: This course is very much the same as that for machinists, ia 
that forge work takes the place of machine-tool work. 

Drawing and plate work: These classes are specially intended to meet the require- 
ments of the marker off, plater, angle smith, and metal-plate worker. The work is 
thoroughly practical and is directly applicable to the setting out of all plates in the 
construction of various steam boilers, and for the development of uptakes, smoke 
boxes, funnels, ventilators, hoods, etc. The student is required to make working 
drawings and then make models in the steel-plate workshop. 

Cycle construction: Half the time allotted to this course is devoted to lectures, 
drawing and testing, and half to workshop practice. The lectures cover elementary 
mechanical principles applicable to cycle construction, qualities and treatment of 
materials for cycle purposes, types of frames, strength of tubes, compression, ten- 
sion, torsion, bending, shearing, strength and weakness of frames, springs, wheels, 
bearings, tires, and cycle details in general. Drawing includes geometry, circles, 
polygons, cone and sections, frames, wheels, hubs, pedals, chains, gear wheels, bevel 
gear, and all other parts, besides designing. The class is provided with a testing 
machine fitted with exact measuring arrangements for testing all cycle parts under 
practical conditions. Practical shopwork includes turning, fitting, screw cutting, 
building wheels, setting up frames, milling cranks, brazing, forging, hardening, and 
tempering, and all the other operations necessary in making a cycle. 

Pattern making: The work of this class comprises the setting out and making of 
patterns under the direction of the instructor, and includes lessons on timber and 
tools used, rules for contraction, ring segments, jointing, doweling, pegging, rapping 
plates, Hiting straps, use of hollows in castings, use of prints, core boxes, core boards, 
core templates, and other work relating to general engineering patterns. Regular 
courses of work are arranged for beginners and apprentices, and as far as possible 
the work done is adapted to the individual requirements of students, who may, if 
they desire, mold their own work in the foundry, thus gaining a thorough insight 
into their work. Students are required to attend drawing classes, unless they 
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already possess sufficient knowledge of the subject to bé able to make and read 
working drawings. 

Carpentry and joinery: This course is arranged to extend over three years, but if 
a student can pass the examinations in a shorter time he is permitted to do so. The 
lecture courses afford complete instruction in carpentry and joinery, and the work 
is arranged to suit the requirements of individual students. Students in this course 
are recommended to take up geometry, applied mechanics, building construction, 
and builders’ mensuration. 

Staireasing and hand railing: The work done in the course includes proportions of 
treads and rises, landings, heights for rails over flyers and landings, methods of set- 
ting out and gluing up strings, etc., finding face molds and bevels by square-cut 


system of hand railing, marking out and squaring up wreaths, scrolls, etc., and 


designing stairs, rails, and balusters. A good knowledge of practical plane and 
solid geometry is essential to successful work in the classes. 

Brickwork: The full course covers two years. Students are first grounded in the 
technique of the trade by a series of lectures including the following subjects: First 
year—Technical drawing from sketches and specially prepared diagrams; the mean- 
ing of plan and elevation; various kinds of bonding; bond at acute and obtuse 
angles; walls and foundations; prevention of damp in walls; brick walls with stone 
facings; hollow walls, and window and door openings in same; fireplaces, coppers, 
and ovens, and arrangement and method of building smoke flues; arches, and bond- 
ing of same; patent and ornamental tiling; roof tiling; tile paving, etc.; the various 
kinds of pointing; materials used by the bricklayer, limes, cements, concrete, bricks, 
sand, mortar, etc., their nature, properties, and characteristics; method of measuring 
bricklayers’ work; sanitary work, method of laying drain pipes. Second year— 
Technical drawing, in the more adyanced subjects; circular and octagonal bays, 
niches, domes, etc.; tunneling, vaulting, etc.; shoring and underpinning; intricate 
bonding in ordinary and gauged work; terra cotta, and its application to buildings; 
sanitary science as applicable to bricklayers’ work; specifications of bricklayers’ work; 
management of works; a general outline of the orders and styles of architecture. 
Practical shop work the first year includes instruction in gauged work, squaring of 
bricks, striking, cutting, and setting the various forms of arches; molded work; 
demonstration of bond, and examples of ornamental brickwork and pointing. The 
second year embraces advanced gauged work and ornamental brickwork. No stu- 
dent is allowed to begin practical work until he has passed a satisfactory examination 
on the lecture subjects. 

Masons’ work: These classes are intended for apprentices and artisans engaged in 
masons’ work. The instruction is thoroughly practical, and includes the application 
of descriptive geometry to masons’ work, the making of working drawings, and set- 
ting out and executing the work in stone. Lectures covering every phase of the 
trade are given on one evening each week. Among the subjects embraced are set- 
ting out; squaring; jointing; bonding; setting out columns, pilasters, arches, niches, 
and doorways; setting out twisted stair work; vaultings, oriels; molding, skew arch, 
stone turning, etc. Students are also recommended to join classes in practical 
geometry, building construction, and builders’ mensuration. 

Plumbers’ work: This course is intended to take students just commencing the 
subject and carry them systematically through the various stages of the trade. 
Besides shop practice, including full instruction in lead bossing, pipe bending, lead 
laying, rolls and seams, wiping of joints, setting out work, etc., there is also a 
thorough lecture course covering the subjects of general sanitary arrangements and 
appliances for building drains, traps, baths, lavatories, sinks, water-closets, earth 
closets; ventilation; measuring and estimating work; methods of testing soil pipes, 
drains, ete.; setting out work and making working drawings; methodsof water supply, 
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prevention of pollution; filters; cisterns; connection between disease and water, etc. ; 
weight, pressure, velocity, and discharge of water under different conditions; cocks, 
valyes, pumps, rams, turbines, etc.; properties and manufactures of the various metals 
and alloys used in plumbing; action upon metals of air, water, acids, sewage gases, 
ete.; disposal of sewage; solders and fluxes; roofing, hot-water fitting, gas fitting, ete. 
Applied mechanics and building construction are recommended as supplementary 
work. 

Plasterers’ work: The course of instruction is thoroughly practical and includes 
short lessons on the composition, properties, and manuiacture of the various materials 
used in the trade, together with practical work on building shop plastering. Some 
of the subjects covered are carton pierre, papier-maché, casting and pressing in sand 
and Portland cement, setting out ceilings, running ovals, fluted columns, and stucco- . 
work. Students are urged to join classes in the art department also. To obtain a 
full certificate students must pass examinations in free-hand drawing, model drawing, 
and modeling. 

Tailor cutting: Classes have been formed to provide instruction for men engaged 
in the various branches of the tailoring trade in cutting out all kinds of tailor-made 
garments. The lessons are thoroughly practical, and instruction is given in the 
making of different garments, 

There is a thorough technical and practical course in photography, 
covering every detail of the art from the simplest amateur work to 
the most complicated color photography. The school is equipped 
with every modern facility for giving the most satisfactory practical 
training. 

A women’s department is devoted to trade instruction for women. 
A special course in cookery offers a thorough training in plain and 
fancy cooking, fitting students to enter successfully upon the duties 
of domestic cooks. Classes in professional dressmaking are arranged 
to cover all the requirements of the dressmaker’s trade. There is 
also given a full course in millinery, adapted to teachers and persons 
wishing special trade instruction. Short courses in home dressmak- 
ing, laundry, and other domestic subjects are arranged to meet the 
every-day needs of housewives. 

Engineering and chemistry occupy prominent places in the institute 
and thorough instruction is given in these subjects. The courses are 
laid out to meet the practical demands of students who expect to 
apply their knowledge to some particular line of work. Mathematics, 
physics, natural science, art, language. commercial subjects, and many 
other general subjects receive ample attention in the school. Alto- 
gether there are about one hundred regular and special courses in all 
departments. 

The faculty is made up of an ample number of specially qualified 
instructors. All the practical instructors formerly held positions as 
foremen in shops. There are about 3,800 students in the evening 
classes, though some of them attend only a few weeks, and about 500 
attend the day classes. More than one-third of all the students are 
entered in the mechanical engineering and building trades departments. 

The school occupies a splendid and commodious building equipped 
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with all the necessary appliances for conducting strictly high-class 
work. 

General benefits have come to the industries of the community. 
The working masses have become more intelligent and efficient, and 
students find ready employment as apprentices and rise rapidly in 
their trades. Many employers show their interest in the school by 
offering scholarships and prizes. This is notably true of those engaged 
in building and in ironwork. 


SOUTHWESTERN POLYTECHNIC, MANRESA ROAD, CHELSEA, 
LONDON, 8S. w. 


This institution was built and equipped at a cost of more than 
£60,000 ($291,990), the greater portion of which was raised by velun- 
tary subseription. It at present possesses a fixed annual endowment 
of £2,500 ($12,166) from the charity commissioners, and the London 
County Council will also contribute an annual sum, which is expected 
to average about £4,300 ($20,926). 

The institution is directed by a governing body consisting of rep- 
resentatives of the city parochial charities, the London County Coun- 
cil, the London school board, and the Chelsea vestry. The building 
is lighted throughout by electricity and provided with well-equipped 
mechanical, electrical, physical, chemical, and biological laboratories, 
with art and photographic studios, and with workshops. It is also 
fitted for schools of cookery, laundry work, needlework, millinery, 
and dressmaking, and possesses a large gymnasium furnished with all 
the most recent appliances. The teaching is conducted by the princi- 
pal and 78 lecturers, demonstrators, and instructors. 

The sehool is divided into a day college for men, a day college for 
women, a day school for girls and boys, and evening classes. 

The day college for men is intended for students above the age of 
15 years, and was in 1898-99 attended by more than 100 pupils, whose 
ages ranged from 15 to 40 years. It offers courses of study in mechan- 
ical and civil engineering, electrical engineering, and applied physics, 
chemistry, science, art, music, and commercial subjects covering 
broadly the essentials of a liberal business and commercial education. 
Such fundamental branches as mathematics, history, and English are 
prominent in the commercial department. 

The scheme of the technical department is almost precisely that of 
the technical college at Finsbury, and may, with slight modifications, 
be well described in the words of Sir Philip Magnus in his inaugural 
address at that institution: 

Students who enter the college should have previously received a 
sound English education and have acquired an elementary knowledge 
of mathematics, physics, and chemistry. * * * The courses of 
instruction are arranged to occupy at least two years. On entering, 
the student will state whether he wishes to be trained as a mechanical 
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engineer or an electrical engineer, whether he wishes to be educated 
with a view to some branch of chemical industry or of the building 
trade, or, finally, whether he desires to study applied art. In any of 
these cases, except the last, he will find mapped out for him a com- 
plete course of study, involving laboratory instruction, tutorial work, 
attendance at lectures, exercises in mathematics, mechanical and free- 
hand drawing, and instruction in the workshops. 

Students having completed a two years’ course in the technical 
department of the college should be in a position to obtain situations 
in important industrial firms, or to enter upon advanced scientific and 
technical courses of instruction. 


The day college for women is the counterpart of the day college for 
men. It is intended for students of 15 years and upward, and dur- 
ing the session 1898-99 was attended by 230 students. It comprises 
departments of commerce and physical culture and a general depart- 
ment. The commercial and general departments are composed of the 
same sections as the corresponding departments in the college for men, 
with the exception that domestic economy is introduced in the general 
department. The physical-culture department contains sections in 
gymnastic training for teachers and physical exercises. 

Under the head of domestic economy instruction is given in cook- 
ery, dress cutting and making, laundry work, millinery, and sick 
nursing. 

The school for boys and girls is intended for youths whose school 
education will continue until about the age of 16 years, and who desire 
training for the workshop, manufactory, building trades, or commerce. 
The school provides a progressive course in applied science, combined 
with workshop and laboratory practice, and in general and commer- 
cial subjects. The complete course extends over a period of four 
years, and includes an elementary, advanced, and advanced technical 
course. 

The subjects of instruction for boys in the first and second years are 
mathematics, practical geometry, free-hand and other drawing, chem- 
istry, physics, mechanics, English subjects, French, German, or Latin, 
and manual training and gymnastics. 

In the third and fourth years boys may devote their attention to that 
group of subjects which has application to their future work, such as 
mechanical engineering, electrical engineering, civil engineering, build- 
ing trades, chemical trades, commerce, or preparation for one of the 
various professional preliminary examinations—for example, matricu- 
lation at the University of London. 

The subjects of instruction for girls in the first and second years are 
mathematics, practical geometry, free-hand and other drawing, chem- 
istry, physiology and hygiene or physics, English subjects, French, 
German, or Latin, cookery, needlework and dressmaking, and gym- 
nastics. / 
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In the third and fourth years they are allowed to follow special 
courses of study which will fit them to become teachers of art, science, 
and domestic subjects, or to occupy positions in one of the many 
branches of commercial life now open to women. 

The objects of the evening classes are (1) to offer to artisans and 
others engaged in technical and commercial industries the means of 
instruction in applied science and art, and similarly to women oppor- 
tunities of training in cookery, dressmaking, and household manage- 
ment; (2) to offer instruction which will be of service to those intending 
to enter ona colonial life; (8) to give instruction in such other branches 
and subjects of art, science, commerce,, language, literature, and gen- 
eral knowledge as may be approved by the governing body, and (4) 
to offer to its students abundant means of recreative instruction, recrea- - 
tion, and physical training. 

The classes and lectures are designed and arranged to supplement, 
and not to supersede, the training of the workshop. The general 
scheme of the evening classes offers instruction in practically the same 
subjects covered by the day classes, and in addition thereto provision 
is made for instruction in the building trades and domestic economy. 

Under the head of electrical engineering special advanced and ele- 
mentary courses of lectures, each followed by practical instruction in 
the laboratories, workshops, and testing room, are given from Octo- 
ber to May. These courses are well adapted to meet the requirements 
of electrical engineers who are desirous of qualifying for posts in elec- 
tricity supply works or traction stations, of mining engineers, and 
others who have to deal practically with electricity, and those who are 
engaged in the electrical trades. They are also suitable for students 
taking the preliminary, ordinary, and honors grades examinations of 
the City and Guilds Institute in electric lighting and power distribu- 
tion and for the evening science exhibitions in electrical engineering 
offered by the technical education board. 

The work in the several classes of mechanical engineering is arranged 
to include the syllabus of the City and Guilds of London examinations 
in technical engineering, applied mechanics, steam and machine con- 
struction, and drawing. 


EAST LONDON TECHNICAL COLLEGE, PEOPLE’S PALACH, MILE 
END ROAD, LONDON, E. 


In 1882 the trustees of the Beaumont Philosophical Institution, in 
order to extend their work, took counsel with the Drapers’ Company, 
and, as a consequence, a large hull, called the Queen’s Hall, suit- 
able for concerts and other entertainments, was opened in 1887. The 
Drapers’ Company voted £20,000 ($97,330) from their corporate funds 
to erect suitable buildings for a technical school, and the foundation 
stone was laid on the same day that Queen’s Hall was opened. In 
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1892 the Drapers’ Company offered an annual contribution of £7,000 
($34,066) to the People’s Palace, and the charity commissioners drew 
up a new scheme which provided an annual grant of £3,500 (817,083) 
from the city parochial charities fund. In the meantime the Drapers’ 
Company had made an annual grant of £1,000 ($4,867) for scholarships, 
and in 1893 the new scheme went into effect. The next year (1894) 
the company voted £5,000 ($24,333) for the erection of a separate build- 
ing for an engineering laboratory and workshop. In 1898 the scheme 
was modified so as to allow of the amalgamation of the Bow and Brom- 
ley Institute with the People’s Palace. The work of the college is now 
conducted in buildings adjoining the People’s Palace, specially erected 
for the purpose. 

The college is divided into three parts, the day school, the day 
classes, and the evening classes. 

The object of the day school is to prepare boys between 12 and 16 
years of age, by instruction in seience, art, languages, and the use of 
tools, to enter a trade or profession demanding scientific or artistic 
training and manual dexterity. The full course extends over three 
years, and while its object is, as stated, to prepare for a trade, the 
the scope of the work is little more than manual training, no partic- 
ular trade being aimed at. 

The day classes are intended for both boys and girls who are over 
15 years of age. Courses of instruction are arranged in engineering, 
chemistry, art, and in preparation for the bachelor of science degree 
of the University of London. Every student is expected to take the 
full course, except under special circumstances. The engineering 
course covers two years and embraces geometry, machine drawing and 
design, applied mechanics, steam, gas, oil, and heat engines, forms 
of steam boilers and details of their construction, experimental work, 
and practical shopwork. The course in chemistry extends over three 
years and is very thorough and practical. The bachelor of science 
course includes physics and an extended drill in pure and applied 
mathematics. 

Besides courses in engineering, science, physics, and fine art, there 
are a number of trade courses conducted in the evening classes. In 
these trade courses People’s Palace trade certificates are awarded in 
engineering, dressmaking, sign writing and graining, tailors’ cutting, 
millinery, wood carving, and instrument making. 

There is a lecture course in carpentry and joinery on the lines of 
the City and Guilds of London syllabus in carpentry. Besides these 
lectures there are exereises in drawing and setting out, and practical 
shop training, in which students are taught to work from detailed 
drawings. Only persons engaged in the trade are admitted to the 
workshop. The fee is 10s. ($2.48) per session. 

In the plumbing course those portions of the various science sub- 
jects with which the trade is connected are studied and explained, and 
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the principles and practice of plumbers’ work are fully illustrated by 
diagrams, lantern slides, and models. Those students showing sufli- 
cient knowledge of the trade will find arrangements whereby they 
may enter for the examination held by the Worshipful Company of 
Plumbers. An adyanced pass in this examination entitles the student 
to become a registered plumber, and an honors pass entitles him to 
registration and honorary freedom of the Worshipful Company of 
Plumbers. Only those engaged in the trade are admitted to the 
classes. The fee for the whole course is 12s. 6d. ($3.04). 

A course in scientific instrument making comprises all the latest 
methods in use, such as turning, chasing, milling, nurling, profiling, 
cuttering, working from templates, and the system of gauging and 
interchangeability, the use of the slide rest, ete., and finishing work, 
such as polishing, bronzing, lacquering, etc. Special attention is given 
to the making of electrical apparatus of various kinds The fee is 10s. 
($2.43) per session. 

In tailors’ cutting there are two classes—elementary and advanced. 
The teaching in the elementary course is individual as far as possible, 
and the instruction is practical and as simple as the subject will per- 
mit. The course deals with trousers, breeches, riding trousers, knick- 
ers, waistcoats, and jackets. Only those engaged in the trade are 
admitted. Only those who have passed through the elementary class 
or have a good knowledge of the trade are admitted to the advanced 
class. The instruction embraces work on morning coats, frock coats, 
dress clothes, and overcoats in various styles. The fee for the ele- 
mentary course is 7s. 6d. ($1.83) and for the advanced course 10s. 
($2.48) per term. 

A course in bookbinding is provided for persons engaged in the 
trade. The whole subject is thoroughly taught, beginning with for- 
warding, taking up paper and book sizes, signatures, folding and col- 
lating, pulling books to pieces and refolding, guarding and folding 
plates, sewing and overcasting, inboard and outboard forwarding, 
covering in cloth and leather, half and whole bound work, siding and 
pasting down, in the order named. The advanced work covers clean- 
ing and restoring, print inlaying, map and photograph mounting, head 
banding, india-rubber work, graining, leather staining, sprinkling, 
book-edge gilding, and marbling calf. The instruction in finishing 
embraces the elementary use of tools, various styles of half-bound 
work, the classic styles, line and gauge work, and design as applied to 
book-cover decoration. 

The course in house decoration includes instruction in compounding 
and mixing of oil, paint, and distemper colors, and the practical knowl- 
edge of the same; harmony of color and effect for general purposes of 
house decoration, and the higher stages of decorative art, including 
stenciling, lining, arabesque and ornamental painting. The fee for 


the course is 5s. ($1.22). 
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Instruction in sign writing and graining embraces different styles of 
ornamental lettering, gilding, shading, ete., and graining in imitation 
of woods and marbles. The fee is 5s. ($1.22). The fee for these last 
two courses combined is 7s. 6d. ($1.83). 

In dressmaking and dress cutting the course is divided into elemen- 
tary, intermediate, and advanced work. The elementary work covers 
tacking bodice, sleeve, and skirt measures; drawing and cutting out; 
tacking calico patterns, and the sewing machine. Intermediate instrue- 
tion embraces fitting; preparing corrected patterns for use in cutting 
out dress material; drawing, cutting out, and making skirts; working 
button holes, and making circular, flap, and welt pockets for jackets. 
Advanced instruction is given in making and boning bodices in dress- 
makers’ and tailors’ styles; making sleeves; shrinking and stretching 
seams, etc.; padding, and making collars and revers; making jackets, 
capes, etc., and 'rench pattern modeling. The fee for the entire course 
is 17s. 6d. ($4.26) per term. 

The course in millinery includes hat and bonnet making, making 
lace caps; hat and bonnet trimming; flower and feather mounting, and 
infants’ and children’s millinery of different kinds. 

Besides the subjects already enumerated there are classes in modern 
languages, and short courses in such commercial subjects as shorthand, 
arithmetic, and bookkeeping. 

The teaching staff for the entire college numbers about 80. There - 
are (1901) about 400 boys in the advanced day classes, but few of 
whom take trade instruction; the evening enginecring classes have 
about 100 students, mostly apprentices with engineering firms. There 
are about 60 in the carpentry class, 12 in brass work, 50 in plumbing, 
35 in sign writing, and 50 in tailors’ cutting. The college is supported 
from endowments, numerous grants for scholarships, and tuition fees. 

The general benefits coming to the community are attested by the 
growing attendance upon the school. Almost every engineering 
workshop and drawing office in the East End has one or more boys 
from the school. Employers show a decided preference for former 
students, and the principal can generally obtain their admission into 
workshops as apprentices without payment of the usual fee of from 
£20 to £30 ($97.33 to $146). 


CENTRAL SCHOOL OF ARTS AND CRAFTS, 316 REGENT STREET, 
LONDON, w. 


This school was established by the technical education board of the 
London County Council, and was opened in November, 1896. The 
special object of the institution is to encourage the industrial applica- 
tion of decorative design and to give students every opportunity to 
study it in relation to their own particular craft. It is not intended 
that the school shall supplant apprenticeship, but rather supplement 
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it by enabling students to learn those things which they are unable to 
learn in the shop. Apprentices, learners, and improvers under the 
age of 21 are admitted to all the privileges of the school except the 
life class free of charge. Journeymen and improvers working at a 
trade or craft and receiving wages not exceeding 30 shillings ($7.30) a 
week may join the school on payment of 1 shilling (24 cents) a month. 
Others are admitted (except to the life class) on a fee of half a crown 
(61 cents) a month. Members of the life class are charged a fee of a 
crown and a half ($1.82) per month. 
Instruction is offered in the following practical courses: 


Architecture: This subject is treated by lecture and otherwise, as circumstances 
may suggest. The idea is that architecture should respond to the facts of modern 
life. Instruction is given in design, shaded drawing, stonework for architects, and 
leadwork in ornamentation. This last subject is treated broadly and can be followed 
to advantage by sanitary plumbers. 

Stained-glass work: In this class is taught the theory of the general composition 
and setting of windows; the principles of cutting and use of the lead line in plain 
glazing; elementary principles of ornamentation, and the various treatments of the 
glass in painting. Practical exercises are afforded in painting glass from cartoons, 
sketching to scale, cutting and leading in so far as they influence design, and design. 

Woodwork and metal-work design: This class is offered instruction in designing 
for furniture; decoration of furniture and joinery; ironwork, brass, copper, silver- 
work, ete. The subjects are treated chiefly by individual instruction, and students 
are advised to base their designs upon craftsmanship and understanding of material. 

Silversmiths’, goldsmiths’, and jewelers’ work: This is one of the most important 
departments of the school. In it craftsmen are afforded the opportunity for the 
practical study of those branches of their craft which they have little chance of learn- 
ing in the workshop. Students in these classes are encouraged to study design, 
drawing, casting in metal, enameling, and other subjects bearing on their craft. The 
workshops of the school are provided with all the appliances and tools needed by 
silversmiths, and goldsmiths, engravers, chasers, repoussé workers, carvers, etc. 
The teaching is individual throughout, and the work is adapted to the capacity of 
each student. Special attention is given to the production of particular articles, such 
as chalices, flagons, cups, badges, and the like. 

Bookbinding: This class offers instruction to journeymen and apprentices working 
at the trade. Pupils are expected to carry out, from first to last, the binding and 
decoration of books and to design and work out their own patterns. The work- 
shops are fitted with all necessary appliances for forwarding and finishing. 

Lithography: This class is strictly confined to those who are genuinely engaged in 
the lithographic business either as draftsmen or designers. Instruction includes 
drawing on polished stone (pen work); drawing on grained stone (chalk work); 
drawing on transfer, grained, and other papers; drawing on zinc and aluminum; 
lithography in color, and combinations of lithography with photographic processes, 
such as collotype and ‘‘halftone.”’ 

Besides the above-enumerated classes, instruction is given in such 
art subjects as modeling, drawing from life, and embroidery, and also 
in engraving and printing 1n color from wood, wood carving and giid- 
ing, and cabinetwork and wood inlay. 

The school is under the control of the London County Council and is 
largely maintained by appropriations made by that body. The staff 
of instructors numbers about thirty-five. 
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General benefits have come to the industries of the community 
because of the increased intelligence and efficiency of the working 
classes. Employers show a decided preference for former students, 
and such students command steady employment and rapid adyance- 
ment. 


NORTHAMPTON INSTITUTE (CITY POLYTECHNIC), CLERKENWELL, 
LONDON. 


The Northampton Institute forms one branch of the City Poly- 
technic, (*) and began its work in 1896. It provides classes in tech- 
nological and trade subjects, while the other branches are devoted 
almost entirely to commercial and science and art subjects, technique 
and the trades being scarcely touched by them. Clerkenwell is 
thronged with small workshops representing a variety of trades, and 
the aim of the school is to provide instruction for those employed 
therein. Watch and clock making is the most prominent trade in the 
district and the first instruction given in the school was in that trade 
and in electrotyping and art metal work. The district is also a center 
of optical works and shops for instrument making. In 1900 the day 
college was established for mechanical and electrical engineering and 
horology. The greater part of the work of the school consists of 
evening classes in different trades and industries. The work is divided 
into two main sections, an educational section for technological subjects. 
and a social and recreative section. The school is available to mem- 
bers, associates, and students. Members and associates must, as a 
rule, be between the ages of 16 and 25 years, but there is no limit of 
age as regards students. Among the privileges of members and asso- 
clates are free admission to the library and reading rooms, the use of 
the gymnasium, reduced fees in technical classes, and the privileges 
of the Birkbeck Institution and the City of London College. 

The educational work of the institute is divided into the following 
departments: Mechanical engineering and metal trades, artistic crafts, 
applied physics and electrical engineering, electro-chemistry, horology, 
miscellaneous trades, and domestic economy and women’s trades. 
These departments are again divided into 83 special courses. The 
object of such a minute specialization is to meet the requirements of 
modern manufacturing methods and so afford pupils opportunity to 
concentrate their time upon whatever special subjects may be best 
suited to their respective needs. Modern methods of manufacture 
employ processes derived from widely different sources, and “intelli- 
gent craftsmen must necessarily have a fair knowledge of more than 
one science. Notwithstanding the numerous special courses provided, 
students are strongly urged to take some broad and complete course. 


@The other branches of the City Polytechnic are the Birkbeck Institution and 
City of London College. ; 
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There are 49 complete courses proyided—suflicient, it would seem, to 
meet the most exacting requirements of the craftsmen of the district. 

The. day school is devoted almost entirely to courses in electrical, 
mechanical, and horological engineering. These courses are very 
broad and thorough, and include mathematics, mechanics and mechan- 
ism, elements of machinery, machine design, materials and their prop- 
erties, strength of materials, practical physics, electrical technology, 
chemistry, and ample workshop practice, 

A complete system of instruction for evening classes is arranged in 
workshop drawing as applied to the metal trades. This comprises the 
preparation and use of drawing instruments, geometrical problems, 
ete.; the preparation of working drawings of simple machine parts; 
later of more complicated parts, and, finally, of the whole machine; 
special work in practical machine designing, etc. The courses are 
intended for engineering students generally, foremen, chargemen, and 
leading hands, fitters and turners, pattern makers, smiths, press tool 
makers, instrument makers, watch and clock makers, ete. 

Courses are also given in workshop drawing as applied to the build- 
ing trades. Besides the preparatory instruction in the use of drawing 
instruments, etc., various courses are arranged for the instruction of 
building trades students generally, designers of buildings, carpenters 
and joiners, stone masons, plumbers, bricklayers, ete. 

The following syllabuses of evening courses in drawing and design 
have been drawn up with a view to meeting the requirements of the 
various classes of students indicated. In each case the student is 
specially instructed in the drawing and design applicable to his own 
trade. Those attending the practical classes in the same subject are 
expected to prepare the necessary drawings and designs for the work 
done by them in those classes. 

Design for goldsmiths and jewelers: The study of natural forms, flowers, insects, 
etc., and their adaptation to design for goldsmiths’ and jewelers’ work. Elementary 
students make studies of examples of ornament in precious metals of different coun- 
tries and periods. In the advanced section the designing of jewelry, mountings for 
diamonds and precious stones, and the coloring of designs are practiced. 

Design for diamond mounters: Drawing and design of ornamental forms used in 
diamond mounting, brooches, pendants, rings, pins, necklaces, head ornaments, 
tiaras, sprays, and combs; in pencil and also in color, and in white upon dark-tinted 
card. 

Design for silversmiths: Free-hand drawing of shapes used in silversmiths’ work, 
and the preparation of working drawings; design and its application; the making of 
full size and scale sketches in pencil and color; the study of different styles from 
drawings, photographs, and also from a collection of casts and electrotypes lent by 
the science and art department of South Kensington. 

Design for chasers and embossers: Free-hand drawing from outline, casts, or photo- 
graphs, and also from plant forms, the adaptation of these to design; setting-out of 
working drawings for chasers, in pencil, pen and ink, or monochrome. 

Design for engravers and enamelers: Free-hand drawing and study of ornamental 
lettering, monograms and forms suitable to engraving; design and preparation of 
sketches, and the study of harmonious coloring as applied to enameling. 
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Design for heraldic ornament: This subject is dealt with in a series of short lectures 
illustrated by lantern slides and diagrams on the blackboard, of old and modern 
examples of heraldic ornament, and followed each evening by practice in drawing 
and designing of heraldic forms and their application to artistic craits. The course 
comprises historical development of heraldry; its origin and growth during the 
middle ages; its subsequent decline and revival; the laws of heraldry; how to treat 
the metals, colors, and furs used, either in color or by line; divisions of the shield, 
the ordinaries, subordinaries, charges, etc.; blazoning the heraldic charges, and the 
terms used in describing the various coats; crowns and coronets; crests and badges; 
helms; supporters; mantling and lambrequins. 

Design for decorative metal work: The adaptation of design to articles of artistic 
craftmanship, special importance being given to the drawing and design of electric- 
light and gas fittings, chandeliers, and lamp standards; designing for ecclesiastical 
and domestic metal work. 

Design for ornamental ironwork: Geometrical drawing so far as it has direct rela 
tion to the subject; drawing and setting out of full-size and scale designs for repro- 
duction in wronght iron; copying of old examples of ironwork of the best periods 
from engravings and photographs; study of the characteristics of the various styles. 
Design for ironwork grilles, gates, screens, railings, lamp and gas standards, and for 
general purposes; the application of wrought iron, either alone or in combination 
with other metals, for electric-light and other fittings. 

Design for wood carvers: Free-hand drawing of carving from reproductions, casts, 
ete., and the study of plant forms suitable to the design required in wood carving; 
study of design, and the preparation of working drawings of an architectural char- 
acter; the design suitable for enrichment of moldings, etc.; the different styles of 
ornament applicable to wood carving. 

Ornamental design for woodworkers: The study of decorative features of wood- - 
work, as used in the construction and furnishing of buildings, is chiefly dealt with, 
and the following subjects are embraced: Free-hand drawing, sketches, and scale 
drawings of details from examples of work of different periods. In the advanced 
section students prepare original drawings and designs suitable for reproduction, and 
in accordance with the requirements of modern architecture. 

Design and setting out for cabinetmakers: Drawing and design for furniture, cabi- 
netmaking, and joinery; the working out of scale drawings, and setting out of full- 
size working drawings, showing details and methods of construction; design of 
interior fitments and architectural woodwork; the study of moldings, their names, 
when used, and their combinations; the qualities and growths of woods and their 
special characteristics. 

Design for painters, decorators, and writers: This class supplements the teaching 
in the practical classes, and students prepare the designs and drawings required for 
that purpose. The course comprises the study of ornamental details of painters’ 
and decorators’ work, and of lettering and sign writing; the preparation of sketches 
and designs in outline and color from natural forms and historic ornaments, and also 
of schemes of decoration for interior and exterior work. 

Architectural ornament for builders: The subjects included under this heading 
form the advanced courses for building-trade students. The course includes design 
and its application to architectural ornament, and examples of decorative features 
of various styles. Photographs, reproductions, and casts taken from examples of 
classic, medizeval, and modern architecture are provided, and students make studies 
from these to enable them to become familiar with their various characteristics. 
They are also expected, in conjunction with the special course on the design of 
buildings, to supply the decorative features and ornaments of the designs prepared 
by them. Opportunities are given for advanced students to supplement their work 
by study in the modeling classes. 
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Ornamental design: This class is supplementary to the drawing and design classes 
already enumerated, and consists of short lectures throughout the session, illustrated 
by lantern slides, diagrams, sketches upon the blackboard, and specimens of handi- 
craft of various kinds. The course includes a consideration of the principles under- 
lying all ornamental design; the laws governing the arrangement of line, form, and 
color; the study of natural forms and plants, and their application and adaptation to 
design; the geometrical and systematic arrangement of forms; the influence of archi- 
tecture upon the style and conditions of ornamental design; the characteristics of 
materials and their influence in design in stone and marble carving, metal work, 
jewelry, silversmiths’ work, woodwork, joinery, and cabinet work; color and its 
position in decorative art; the influence of historic and natural conditions upon 
design, and the special features of different styles and periods, with a consideration 
of the growth and development of ornament from the early to later periods. 

Books, casts, photographs, and actual specimens of artistic workmanship are used 
in this class to illustrate fully the subjects dealt with, and students are expected to 
make sketches, drawings, and designs illustrating the various subjects dealt with 
during the session. 


Besides the courses in drawing and design, the following evening 
courses of a practical nature are given, relating to the more important 
trades: 


Workshop calculations (engineering and metal trades): This course is intended for 
all students in the engineering and metal trades classes who are not thoroughly 
grounded in the methods of calculation, and includes the following subjects: 
Weights and measures; simple calculations; fractions and decimals; square roots; 
areas of rectangles, triangles, circles, and irregular figures; use of squared paper; 
determination of the cubical contents of tanks, cylinders, cones, etc.; use of 
logarithms, slide rule; algebraic calculations. Examples are selected suitable to 
each class of trade students, such as calculating the weight of heavy castings, the 
sizes of pulleys and change wheels, speeds of machines, quantity of material to be 
used for given work, calculations in mechanics, etc. 

Pattern-making shop: This course of work is arranged to suit the individual needs 
of the students as much as possible, and the examples are so selected as to exemplify 
some important point in pattern making. The subjects dealt with comprise 
the position of mold joints; contraction of castings; amount of taper necessary; 
allowances for machining; loose parts for undercut molds; cores, core boxes, and 
prints; the halving of patterns; use of ramming boards; the turning of patterns in 
halves; methods of arranging patterns which have to be molded in three-part boxes; 
construction of patterns for strickling up molds in loam; use of skeleton patterns; 
lagging and building up in segments patterns for gearing, with the method of striking 
out teeth; materials and teeth used in pattern making; numbering, registering, and 
storing of patterns, ete. 

Practical smith work: This shop is open every evening except Thursdays for the 
students attending the engineering workshop classes. A skilled smith attends on 
Thursday evenings to give special instruction to those wishing to take up smith work 
entirely. The shop is equipped with the most modern appliances for the heating 
and forging of iron, brazing, and welding. Gas furnaces and brazing tables have 
been introduced into the smithy, that students may not only carry out ordinary 
smith’s werk, but also be taught the management of a new type of heating 
appliance. 

Practical cycle making: This class meets in the engineering workshop, and has the 
use of the machines and tools with which that shop is equipped. Two good brazing 
hearths, with gas torches, are fitted in the smithy, and are available for the students 
of the class. The practical work consists of practice in brazing, the fitting together, 
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brazing up, and setting of a frame, the construction of parts, bending handle bars, 
wheel building, ete. Students attending this class must also attend either the course 
of lectures on cycles and their construction or the drawing classes for cycle makers, 
or both these classes. 

Practical diesinking and press-tool making: In this class is carried out a practical 
course of work in the making of tools for cutting out, pressing, stamping, and pierc- 
ing. Sets of tools are made for producing small articles. The types of tools it is 
proposed to work upon are dies and punches for cutting out and piercing with 
single and multiple punches, simple dies and forces for both pressing and stamping, 
tools for drawing through and deep drawing, combination tools for simple-action 
press, compound tools for double-action press, triple-action tools, preparation of 
forces and forcing dies. Special instruction is given in hardening and tempering 
tools when finished. Short lectures are given explaining recent practice in press-tool 
making. 

Brass finishing: This class is specially intendéd for these engaged in brass found- 
ing and its allied trades, such as valve and clock makers, chandelier manufacturers, 
electrolier and lamp manufacturers, fancy brass workers, and others. The work to 
be carried through includes various electrical switches; cocks and valves for water, 
gas, and steam; patterns and core stocks; tube work, gas brackets, lamp stands, 
candlesticks, and clock frames; electric-light pendants, etc. 

Practical metal-plate work: The work in this class is carried out on the following 
lines: A suitable example having been selected, the student first sets out the neces- 
sary templates by geometric methods, making proper allowance for overlapping, 
beading, etc. Sheet metal is then cut out and worked up into the finished article. 
Short explanations are given on the properties of metals; the properties and action 
of acids on metals; the combined action of beat and air on yarious metals; turning 
processes; composition of solders; behavior of metals when hollowed, raised, stamped, 
and planished; brazed, soldered, grooved, and riveted joints; some examples of 
practical mensuration. 

Carpenters’ shop: This shop is equipped with a band saw, having a fence for straight 
sawing, 2 wood-turning lathes, a molding spindle, all electrically driven, besides a 
complete kit of hand tools for all classes of carpenters’, joiners’, and pattern makers’ 
work, The students are divided into groups according to their ability. The gen- 
eral work of the classes includes: 

Section A.—The tuition needed by apprentices and others who haye commenced 
work in the carpentry and joinery, cabinetmaking, coach-building, and other wood- 
working trades. The workshop practice is supplemented by oral tuition on the 
nature and properties of timber, the use of geometrical methods in setting out work, 
and such other subjects as may be deemed necessary. The soft and hard woods 
commonly used in carpentry and joinery; seasoning and conversion of timber; 
names, uses, and management of woodworking tools; sharpening and setting various 
tools; the use of glue, nails, screws, wedges, keys, tongues, ping, dowels, treenails, 
screw bolts, and other fastenings; marking out and cutting up stuff; face and edge 
planing; gauging and striking joints; striking simple moldings; operations of car- 
pentry and joinery; technical terms; grooving, plowing, rabbeting, mortising, and 
tonguing; miters; shooting; dovetailing, clamping, housing, blocking, and bracket- 
ing; match boarding; furring and fillets; heading joints; veneers; inlaying and 
parguetry; plugs and battens; scribing; beveling and splaying; wedging, throating, 
raking, and framing; paring straight and curved surfaces; oblique and tusk tenons; 
construction of carpentry joints; lapping, fishing, scarfing, tabling, halving, notching, 
cogging; joggles, bridles, and straps; description and methods of fixing various kinds 
of locks, hinges, and window fasteners, floor hinges, door springs, door and gate 
swing, and slide arrangements; descriptions of woodworking machinery; vertical, 
circular, crosscut, and band saws; planing, molding, mortising, tenoning, and boring 
machines; universal joiner and spindle machines. 
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Section B.—Intended to suit the requirements of journeymen and adult artisans 
who haye had a fair degree of workshop experience. The practical work taken will 
be correlated to section 15 of the workshop drawing class for woodworkers, the 
working drawings prepared in that class being intended for actual construction in 
the shop. The syllabus for workshop drawing may be taken as a sufficient indica- 
tion of the course in contemplation. 

Section C.—More difficult and highly finished work than that taken in the preced- 
Ing section. It in general ccrresponds with the work of the advanced drawing for 
woodworkers. 

Section D.—Exercises on use of the square, sketching details of carpentry work, 
and explanations of processes. 

Practical plumbing: Exercises are arranged in ordinary plumbers’ work, such as 
marking off and cutting cut sheet lead for cesspools of different shapes, cone pieces, 
ete., lead laying, including gutters, flats, hips, and ridges; bossing-up cesspools, cov- 
ering finials, breaks, etc.; pipe bending up to 4 inches diameter; trap making; joint 
wiping in vertical, horizontal, and other positions; Jead burning by sand, copper bit, 
and hydrogen burner; mixing solders. 

This class, together with others in the course for plumbers, is intended to prepare 
students for the examinations of the City and Guilds of London Institute in plumbers’ 
work, and only those who are prepared to take the full course will be admitted to the 
practical elass. 

Practical brick cutting: The workshop is fitted with all the necessary appliances 
for practical work, and therefore students have every opportunity to carry out good 
work. Each student receives individual instruction, and the work is arranged if pos- 
sible to suit the students’ requirements. The practical work includes the setting out 
and preparation of gauge work in walls, piers, and columns and in cornices, domes, 
niches, vaults, and arches of both plain and double curvature. In addition explana- 
tions and notes are given on the properties and uses of bricks, tiles, terra-cotta, etc., 
and the various cementing materials in common use. 

Practical plastering: The workshop is well arranged for all classes of plasterers’ 
work. In addition tothe necessary work benches, plasterers’ table, and tools, special 
stages have been constructed so that students may plaster the walls, strike cornices, 
fix ceiling patterns, etc. The course includes the use of hydraulic and nonhydraulic 
limes; the method and time of slaking; sand, the proportion of admixture for various 
limes and purposes; use of hair; mixing and tempering of rough, fine, and gauged 
stuff, run putty, etc.; the nature and use of plaster of paris and its influence on lime 
stucco by admixture; setting out and making templates; preparation of molds for 
casting from in plaster, etc.; casting and fixing; runningand mitering cornices; fibrous 
plaster, its preparation and use; character of cements for external and internal use; 
method of gauging and using Roman, Portland, and other cements. 


Complete evening lecture courses are given for opticians and optical 
instrument makers who have already had a good training in elementary 
optical theory. 

Laboratory and calculation classes, which are an essential part of 
the course, have been arranged, and all students are expected to attend 
them. Following are shown in detail the subjects treated in these 
courses: 

Measuring instruments: Measuring machines, dividing engines, and comparators, 
their construction and use; standards of length; cathetometers; chemical and phys- 


ical balances, their construction and testing; chronographs for accurate time measure- 


ment; compensation for temperature. 
Mathematical and surveying instruments: Simple compasses and miners’ dials; 
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prismatic compasses; levels and clinometers; theodolites and sextants; adjustment 
and testing of surveying instruments; collimation. 

Optical projection apparatus: Construction and mechanical details of various types 
of optical lanterns; condensers and front lenses; formation of the image; effects of 
spherical and chromatic aberration and their elimination; projection microseopes. 
Sources of light—oil, acetylene, oxyhydrogen, electric, ete. 

Telescopes, opera and field glasses: Optical principles of terrestrial and astronomical 
telescopes; use of concave and erecting eyepieces; object glasses; testing qualities of 
glass, design and construction of object glasses; centering of lenses; Ramsden’s and 
Huyghen’s eyepieces; micrometer eyepieces, altazimuth and equatorial mountings; 
determination of the magnifying power of a telescope. 

Photographic apparatus: Construction of cameras and details of adjustments; single 
landscape lenses, their design and construction, use and calculation of stops; sym- 
metrical, portrait, rectilinear, and anastigmatic lenses; calculation of lens curves; 
centering of lenses. Testing of photographic lenses, focal length and depth of focus, 
covering power, distortion, chromatism, astigmatism, flare spot, etc. Types of 
diaphragms— Waterhouse, iris, etc. Construction and testing of time and instanta- 
neous shutters. 

Microscopes and objectives: Theory of the compound microscope; mechanical con- 
struction; English and continental stands; rack work and fine adjustments; simple 
and mechanical stages; substage illuminators; construction and use of ordinary and 
substage condensers, spot lenses, paraboloids, Lieberkuhms, ete.; binocular micro- 
scopes; camera lucida and other accessories; micrometers; objectives of low and 
high power, their design and construction; centering; correction collars; water and 
homogeneous immersion objectives; interference and defraction, and their influence 
on the resolving power of a lens; Abbe’s defraction theory; testing objectives. 

Spectrometers and polarizing apparatus: Construction of cheinical spectroscopes; 
spectrometers and goniometers; direct vision and defraction spectroscopes; testing and 
adjustment of spectroscopes; tourmalines; Iceland spar, Nicol prisms, selenites; con- 
struction of microscope and projection polariscopes and polarimeters; construction 
and testing of spar, selenites, and other crystals; cutting and mounting specimens, ete. 


Following is ‘a statement of the equipment in connection with the 
electrical and physical laboratories: 


The junior electrical laboratory: This laboratory is already well equipped, and 
affords facilities for experimentally proving all the fundamental electrical laws, and 
also of carrying out all the testing work required in most factories and test rooms. 
The apparatus is of the most modern construction, and gives students an opportunity 
of becoming familiar with all the well-known types of instruments, such as reflecting 
and other galvanometers, permeameters, magnetometers, ete. 

The telegraph and telephone laboratory: The equipment in this room consists 
chiefly of apparatus specially lent by the post-office authorities. It mcludes examples 
of the most recent patterns of signaling and testing instruments, and the students are 
exercised in the arrangement and connecting up of circuits and instruments as nearly 
as possible under practical conditions. 

The electrical engineering laboratory: This laboratory contains several dynamos, 
motors, and transformers for testing, and the equipment is being increased. The 
machines are mounted on sliding rails, embedded in a concrete foundation, in such 
a way as to be rapidly movable and to be available for every possible test. Alter- 
nating currents of various frequencies and potentials are available, together with a 
large amount of direct-current power from the generating plant of the institute. 
Transmission und absorption dynamometers are being provided, and special arrange- 
ments made for calibration of heavy current and engineering instruments. Oscillo- 
graphs and other devices for studying wave form are also available. 

The power house: This room, which is used in conjunction with the mechanical 
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engineering department, contains at present a Babcock and Wilcox and a Lancashire 
boiler, each of 100 horsepower. These supply steam by a ring system of pipes to a 
63-kilowatt Willans-Holmes combined engine and dynamo, which supply current 
for the lighting of the institute and for the necessary power, and they are also 
arranged with facilities for carrying out separate or combined trials on a large scale 
Tests are made by the students on this plant, in conjunction with the mechanical 
engineering department, at intervals during the session. The equipment will be 
increased by the addition of 100-horsepower slow-speed engine, rope driving a 63- 
kilowatt multipolar dynamo, already delivered, and also by a 20-kilowatt 500-volt to 
100-yolt motor transformer. Tests will be made on these machines, and also on the 
distribution of power to the workshops, which are driven by electric motors supplied 
by different makers, so that as many types as possible shall be available for experi- 
ment under working conditions. 

The senior electrical laboratory: A large laboratory has been equipped with accu-- 
rate standards and other apparatus for advanced work in electrical testing and stand- 
ardizing, and for investigation work. Arrangements are being made for special 
advanced tests in telegraphic and telephonic work. 

The senior physical laboratory: This laboratory has been equipped with apparatus 
for accurate measurements in heat and optics. Arrangements are being made for 
the accurate measurement of the heats of combustion of various fuels, the determi- 
nation of the thermal properties of gases and vapors, and for the testing and adjust- 
ment of accurate and delicate mathematical and optical instruments. 

The optical laboratory: A special laboratory has been set aside for photometry and 
for delicate optical experiments requiring a darkened room. ‘The whole room is 
carefully blackened, and is already well fitted with optical benches, spectrometers, 
and photometers of various kinds, enabling students to test the focal lengths of mir- 
rors and lenses, the refractive and dispersive powers of various kinds of glass, the 
qualities of microscope objectives and photographic lenses, etc. 


The following syllabuses give some details of practical work carried 
on in the instrument shop, but as a rule students are not required to 
make complete instruments unless they desire to do so for a scholar-_ 
ship competition: 


Electric-light wiring and fitting: Preparation of fluxes; use of rubber and proof 
tape and solution; jointing and insulating single and stranded conductors; concen- 
trie and lead-covered cables; use of couplers; joint and house service boxes; vulcan- 
izing rubber joints by hot and cold processes; use of ordinary and portable cures; 
special systems of wiring, e. g., paper insulated, C. C., Andrews’s, Simplex, Conduit 
and Insulation Company’s; use of bare wire and strip; wiring for heavy current and 
high-voltage circuits; wiring all kinds of fittings; sizes and connection of fuses; con- 
nection of dynamos, motors, and accumulators, and of starting and automatic switches; 
electric bell and telephone wiring; testing joints and circuits mechanically and 
electrically; detection of faults. 

Telegraph and telephone wiring: Jointing single and stranded iron, copper, and 
phosphor bronze wires; preparation of fluxes; jointing and insulating rubber and 
gutta-percha insulated wires and cables; vulcanizing rubber joints; jointing lead- 
covered, low capacity, and telephone cables; making wiped joints on lead-covered 
cables; mechanical and electrical testing of joints and circuits. 

Electrical engineering: Held in the engineering workshop of the mechanical engi- 
neering department. The students are practiced in the use of the various machine 
tools and appliances to be found in most modern machine shops. Shoulda sufficient 
demand arise, a workshop class is contemplated in armature and transformer wind- 
ing, in which the winding of various kinds of ring, drum, and disk armatures for 
direct, alternate, polyphase, and multipolar dynamos and motors would be taken up. 
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Electrical instrument making (preliminary): For electrical instrament makers 
who haye not had a long workshop experience, and who are not specially devoted 
to telegraphic or railway work. A trial piece of work is given to each student at 
first, and his subsequent work depends upon the way this is done. Simple switches, 
keys, and galvanometers, ammeters, and yoltmeters are constructed during the 
session. 

Electrical instrument making (advanced): For electrical instrument makers who 
have had a good previous training. This course deals with the best means of pro- 
duction of various parts of instruments by means of repetition machinery and other- 
wise; the various methods of producing the most highly finished work in plug keys, 
resistance boxes, reflecting galvanometers, pivoted instruments, etc. 

Telegraphic instrament making: For students working in the Postal Telegraph fac- 
tories, but not restricted to them. The work set is adapted to the special require- 
ments of students from the Holloway and Mount Pleasant factories, and the 
instruments constructed include single and double current keys, needle instruments, 
ordinary and double plate sounders, relays, ete. Special instruction is given in the 
setting of tools for repetition machinery and the use of machine tools. 

Railway telegraph instrument making: The work is similar to that of the preced- 
ing class, but the instruments dealt with are those more specially used in railway 
work—as, for example, single needle and sounder instruments, block semaphores, 
repeater dials, contact boxes, expansion tubes, point locks, rail contacts, step-up 
indicators, etc. 

Optical and mathematical instrument making (preliminary): Students employed 
in optical and mathematical instrument shops in the daytime, and who have not had 
a long experience, haye an opportunity of extending their training and gaining a 
general knowledge of workshop practice. A trial piece of work is given to each 
student on commencing, and on its completion the construction of parts of simple 
optical instruments such as lens cells, simple microscopes and telescopes, ete., is 
taken up. 

Optical and mathematical instrument making (advanced): For students with a 
good previous training. The work deals with the construction of parts of surveying 
instruments, the turning and grinding of theodolite centers, and the making of the 
‘brass work of microscopes, objectives, and other optical instruments. 

Optical glass working: A special workshop is being equipped for the purpose of 
instruction in hand and machine grinding and polishing of lenses for spectacles, 
cameras, telescopes, and microscopes. : 

Tool making for instrument makers: A class in tool making for instrument makers 
is held on Monday evenings for instruction in the making of ordinary hand fitting 
and turning tools, and especially in the construction of tools for repetition machinery 
and the setting of such machines. 

Practical workshop demonstrations: To give electrical students a wider knowledge 
of workshop processes than can be gained by a single eyening’s practical work, a 
series of demonstrations is given on Wednesday evenings after the lecture on elec- 
trical instraments. The work is yaluable to students taking the optical and mathe- 
matical instrument making class. It includes shaping, hardening, tempering, and 
grinding lathe and other tools; working in iron, steel, brass, copper, aluminum, 
ebonite, fiber, slate, marble, etc.; best speeds and treatment for each material; use of 
Whitwortb and B. A. taps and dies; hand chasing of outside and inside threads; 
mounting of platinum contacts; setting off and mounting work; finishing, bronzing, 
and lacquering; boring, surfacing, and taper turning; chucking of various kinds of 
work; making and use of fly cutters, milling cutters, broaches, etc.; cutting of 
micrometer threads and of cycloidal, involute, and helical gear wheels; pivoting and 
jeweling of galvanometers, telegraph instruments, ete. ; making, hardening, and mag- 
netization of permanent magnets; treatment of iron and steel for electromagnets; 
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making, hardening, and tempering of springs; silyering, etc.; use of repetition 
machinery for turning out simple parts; adaptation of ordinary lathes for repetition 
work; profiling and other special processes; mechanical testing and inspection of 
instruments for faults; making Kelvin galvanometer needles; winding Kelvin and 
@’Arsouval galyanometer coils; mounting of mirrors, and damping tubes; winding 
and roughly adjusting resistance coils; mounting in boxes and waxing; annealing of 
manganin and similar wires; artificial aging of resistance coils and magnets; setting 
and adjustment of electromagnetic instruments. 

Optical workshop: Roughing, turning, grinding, and polishing simple lenses for 
spectacles, ete.; centering, edging, and fitting spectacle lenses; grinding and polish- 
ing of plane and cylindrical lenses and prisms; determination of axes of cylinders 
and prisms; mounting of lenses; use and properties of the different kinds of crown, 
flint, and Jena glass; workshop tests of glass for uniformity and optical properties; 
construction of achromatic combinations, centering and cementing surfaces; making 
and gauging curves of grinding and polishing tools; composition and making of 
cements, polishing waxes, pitch tools, balsam, ete.; washing and grading emery; 
use of machinery in grinding and polishing plane, spherical, cylindrical, and sphero- 
cylindrical lenses; making the optical parts of various optical instruments, object 
glasses for telescopes, cameras, microscopes, ete.; positive and negative eyepieces, 
micrometer eyepieces, etc. 


Complete evening courses in clock making and watch making haye 
been arranged and are shown in detail as follows: 


First year’s courses in clock making: In the class for workshop drawing for clock 
makers the student is first grounded in the general principles underlying all work- 
shop drawing, and when sufficiently advanced is exercised in special work connected 
with horology, such as gearing, escapements, movements, etc. The course includes 
the preparation and use of drawing instruments; geometrical problems; construction 
of scales; drawing to seale; representation of solid bodies; projection of plan, eleva- 
tion, and side views of various solids; sections; drawings of various kinds of escape- 
ments and movements; curves for toothed wheels, ete. The course is preparatory 
to the second year’s course in technical drawing at the British Horological Institute. 

The course in mechanics consists of both lecture and laboratory work. Students 
are not required to attend the whole of the lectures on ‘‘ Mechanics and mechanism,”’ 
but only to such portions as are applicable to the science of horology. These consist 
of ten lectures and laboratory demonstrations. 

The course in physics also consists of both lecture and laboratory work and is a 
portion only of the course on heat and its applications. It consists of fourteen lec- 
tures, with corresponding laboratory work. The subjects dealt with are those parts 
of physics of especial interest to students of horology. 

The course in practical clock making comprises the following: In the first year’s 
course the work is confined to the methods of manufacture of simple forms of Mnglish 
timepieces. It consists of filing, scraping, polishing, turning with throw and lathe; 
screw making; pivoting, mounting, and colleting wheels; pitching the depths; mak- 
ing the pendulum, barrel, and hands; making and planting the escapement. The 
workshop is equipped with benches, vises, throws, lathe, anvil, grindstone, and 
similar large tools, but students must provide themselves with files, gravers, and 
small bench tools. Lockup drawers are provided for each student. 

Second year’s course in clock making: Classes in technical drawing and theory of 
clock making are held at the British Horological Institute, though in connection 
with the latter class there is from time to time laboratory work at the Northampton 
Institute. ; 

The class in practical clock making is held in the workshops of the Northampton 
Institute, and consists of more adyaneed work than that detailed for the first year’s 
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course. Only those students are admitted who can show that they are sufficiently 
advanced to’profit by the instruction. Students must provide themselves with the 
necessary bench tools and small tools; the larger tools are provided in the workshop. 
The course includes the methods of construction of regulators; striking clocks 
and electrical clocks; maintaining powers, dead-beat escapements, compensation 
pendulums. ; 

The complete second year’s course in clock making is specially adapted to the 
requirements of candidates who desire to enter for the examinations conducted by 
the City and Guilds of London Institute and by the British Horological Institute. 

First year’s course in watch making: The course is precisely the same as the first 
year’s course for clock makers, and consists of workshop drawing, mechanics and 
physics, and practical clock making. 

Second year’s course in watch making: Classes in technical drawing and theory of 
watch making are held at the British Horological Institute under the same conditions 
as those for the second year’s course in clock making. 

The class in practical examining, springing, and timing is held in the workshops 
of the Northampton Institute, and is open only to those who haye had some practical 
experience in watch making and can show that they are sufficiently advanced to profit 
by the instruction. The course comprises: (1) Examining—The escapement; the 
train; the mainspring, barrel, and stop work; end shakes, side shakes, and freedoms; 
the keyless work; final fitting of movement to case; fitting the dial, motion work, 
and hands; putting together and oiling. (2) Springing and timing—Selection of a 
suitable spring; counting; pinning to collet andstud; pinning in equal coils; Breguet 
springs; making the over coil with or without regulator; adjusting for temperature, 
isochronism, and positions. 

The workshop is equipped with benches, vises, regulator, timing oven, etc., but 
students must provide their own bench tools. Lockup drawers are provided for each 
student. Students desirous of making up a complete watch are guided and advised 
by the instructor, who superintends the construction throughout. 

The complete second year’s course in watch making is specially adapted for the 
requirements of candidates who desire to enter for the examinations conducted by 
the City and Guilds of London Institute and by the British Horological Institute. 


The miscellaneous trades department offers technical lectures for the 
printing trades to those already employed in the trade, and also instrue- 
tion in upholstery for journeymen and apprentices. The domestic 
departments provide courses for women in trade dressmaking, ladies’ 
tailoring, and upholstery. These courses are intended for apprentices 
and the design is to provide such instruction as they are not able to get 
in the shops. 

The institute provides well for the social enjoyment of its pupils. 
There is a large hall for popular entertainments. There are also a 
gymnasium, a swimming bath for men, and one for women, library 
and reading rooms, club rooms, and commodious refreshment rooms. 
These conveniences are not all entirely free, but the fees are small 
enough to make them available to every pupil. 

The teaching staff consists of about 70 instructors, besides a number 
of teachers in music, gymnastics, and swimming. The school is sup- 
plied with ample workshops well equipped with necessary tools and 
machinery, and with suitable laboratories. 

The students, as a rule, find ready employment at remunerative 
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wages. They enter the shops as apprentices, or else are working as 
such while attending the school. Employers prefer them ‘on account 
of their superior intelligence and efficiency. There is little trade 
unionism in the neighborhood of the school, except among plumbers, 
and they are not altogether friendly to its work. 


REGENT STREET POLYTECHNIC, 309 REGENT STREET, 
LONDON, W. 


This school may be said to have been the beginning-of the national 
polytechnic movement in Great Britain. It had its origin in a ‘‘rag- 
ged school” for boys, founded in 1863 by Mr. Quintin Hogg. In 
a very short time the attendance grew to 120, and in 1865 a second 
room was secured to accommodate the increasing numbers. In 1873 
an institute was founded and some half dozen classes were formed. At 
the end of the first year 48 boys were enrolled. The next move was 
to still larger premises in Long Acre, but the limit of the capacity 
of the new quarters was soon reached. At the end of seven years 
the membership roll was full and more than 100 candidates were 
constantly waiting for admission. In 1881 the property of the old 
Polytechnic was purchased at a cost of £50,000 ($248,325). These 
new premises were occupied in 1882, and within seven years altera- 
tions, additions, and improvements were made to the amount of 
£100,600 ($486,650). Recently another building has been purchased, 
and still there is not room. From the two ragged sweepers in 1863 
the membership has grown to 12,000. From the small class in the 
simplest rudiments of a common education has grown the great insti- 
tute whose’ curriculum covers a broad field of instruction in art, 
science, commerce, technology, and the trades. The institute is open 
every evening in the year except bank holidays and Sundays. For 
the small fee of 10s. 6d. ($2.56) per year members are entitled to the 
use of the library, reading room, conversation room, social, chess, and 
drafts room, and the gymnasium. They also have the privilege of 
joining clubs and classes for entertainments at purely nominal rates. 

The day school provides general instruction for boys of 9 years of 
age and upward, and also special courses in architecture, engineering, 
commercial subjects, and a trade course for carriage builders. The 
school for carriage builders offers instruction in the nature and prop- 
erties of all materials used in the construction of a highly finished 
carriage; selecting and testing materials, and marking out without 
waste; drawing, sketching from carriages, taking measurements, and 
carriage designing; and practical shopwork in working from drawings, 
making sections, painting, trimming, and smith’s work. The day 
school offers instruction for girls in chemistry, drawing and painting, 
piano and singing, violin, swimming, dressmaking and needlework, 
cookery, and shorthand. 
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The boys’ continuation school has classes arranged for the usual 
English subjects, modern languages, mathematics, chemistry, mechan- 
ics, physics, freehand and machine drawing, laboratory practice, and 
workshop instruction in engineering and carpentry. This school is 
open to boys from 11 to 17 years of age. 

The principal part of the trade instruction of the institute is given 
in the evening classes. Prominent among the courses is that for car- 
riage builders, which is substantially the same as that provided in the 
day school and described above. Perhaps the most prominent school 
in the institute is the photographic trades school. It is claimed for 
this sehool that of those engaged in the various branches of the trade 
in London more are present or past students of the school than is 
the case with any other industry and its corresponding school. The 
full field of instruction covered includes camera manipulations, nega- 
tive making, developing, exposures, selection and use of lenses, copy- 
ing, orthochromatic work; portraiture, art in relation to photography, 
landscapes, and architecture; preparation of negatives for printing, 
intensifying, and reducing; gelatino-chloride, collodio-chloride, and 
albumen printing, and enameling, mounting, and finishing; platinum, 
carbon and lantern slide printing; bromide printing, enlarging, and 
enlarged negative making; retouching; finishing in black and white; 
photogravure; line and screen negative making with both wet and dry 


plate; zinc and copper line and tone blocks; and. tricolor photography - 


and photolithography. Practical demonstration in portraiture can not 
be given in the evening, but full and detailed instructions for working 
are given by special teachers, and the exposed plates are developed and 
finished in the class. 

Other practical trade classes are boot and shoe making, including 
clicking and pattern cutting, and last fitting; carpentry and joinery, 
metal turning and fitting, erecting, dynamo building, and bicycle 
making, plumbing, upholstery, typography, including instruction on 
the linotype machine, gentlemen’s and ladies’ garment cutting, and 
metal plate work. Practical instruction is offered to young women in 
dress cutting, dressmaking, millinery, and cookery. 

Technical classes are arranged for all trade classes, and in addition 
to these are classes for teaching technology to bricklayers, masons, 
cabinetmakers, and gas manufacturers. 

The science school covers a very extended series of subjects relating 
to such practical professions as biology, geology, mineralogy, botany, 
electricity, chemistry, ete. The school of art provides instruction in 
designing, modeling, drawing, sketching, and painting. There are 
preparatory classes for the civil service, music, elocution, and such 
commercial and general subjects as bookkeeping, shorthand, typewrit- 
ing, political economy, ancient and modern languages, and instruction 
for sick nursing. ‘ 
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The governing body consists of 16 men nominated by the charity 
commissioners, and in them is the title to the institute property. 

Of the more than 12,000 students in 1901, nearly 1,000 were in the 
day schools, and about 4,000 were in the evening trade classes. 

The cost of maintaining the institute for the year ending July 31, 
1899, was £38,311 ($186,440), which was £5,296 ($25,773) more than 
the receipts from all sources. The principal sources of income were: 
Fees, £12,497 ($60,817); prizes from the City and Guilds and science 
and art department, £2,942 ($14,317); grants by London County Coun- 
ceil, £7,470 ($36,353); grants from city parochial charities, £5,218 
($25,393), and donations by Mr. Hogg and Mr. J. E. K. Studd (Hon. 
Sec.) £3,000 and £14,500 ($14,600 and $7,300), respectively. 

The mental, moral, physical, and manual training given to the thou- 
sands of boys and young men who have attended the institute has had 
beneficial effect upon the industries of London. 

The preference for past students by employers is manifested by 
many large firms taking them into their establishments without pay- 
ment of the usual apprenticeship fee. The day classes for carriage 
builders were founded by British carriage manufacturers. 

That the work of the school has been eminently satisfactory is 
attested by its wonderful growth and the favor it has met with among 
craftsmen, employers, and public men who are devoting their energies 
to the improvement of the working masses. It is taken as the model 
institution of its kind in Great Britain. 


THE GOLDSMITHS’ COMPANY’S TECHNICAL AND RECREATIVE 
INSTITUTE, NEW CROSS, LONDON. 


This school was founded by the Goldsmiths’ Company in 1891. It 
has rejected aid from the charities commissioners and the London 
technical education board, thereby refusing to join forces’ with the 
polytechnics, and is therefore freer to admit students not at work at 
trades than are the various polytechnic schools. 

The fees for a session of seven months range from 3s. to 15s. ($0.73 

oO 

to $3.65). The board of governors has provided, however, that a 
limited number of artisans and craftsmen may be admitted to certain 
classes upon payment of half the ordinary fees. Such students must 
state the exact nature of their employment, which must be certified by 
their employer, manager, or the secretary of their trade union. The 
classes they seek to enter must bear some direct relation to their 
employment. 

The school is divided into two general departments—the educational 
and the recreative. The educational department is again divided into 
a day department and an evening department. The day classes include 
the art school, music, commercial and civil service, and electrical 
engineering. The evening classes include mechanical and building 
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engineering, chemistry, mathematics, and physics, miscellaneous 
trades—plumbing and tailors’ cutting—women’s classes, and all the 
subjects of the day classes. 

The various engineering courses offer thorough theoretical instruc- 
tion in all neeessary subjects and practical shop training according to 
the special needs of students. The practical classes arranged for 
building students and others employed as artisans, craftsmen, or trade 
apprentices cover a number of subjects. 

The full course in carpentry and joinery extends over three years. 
The first year is devoted to geometry, building construction, and 
lectures on carpentry; the second year takes up practical shopwork, 
and continues building construction and carpentry lectures; the third 
year is principally devoted to building construction and practical shop- 
work. The practical work covers not. only carpentry and joinery 
proper, but also includes household cabinet work. Drawing forms a 
part of each year’s work. 

A three years’ course is arranged for the subject of masonry and 
bricklaying. The first year covers building construction, brickwork 
drawing, and. brick cutting; the second year is devoted to geometry 
and building construction, and the third year’s work embraces mathe- 
matics, applhed mechanics, brickwork drawing, brick cutting, and 
sanitary engineering. Free-hand drawing is taught throughout the 
course as the student has the time to devote to that subject. 

The first year’s work in the pattern-making course is the same as 
that for carpentry; the second and third years carry the student 
through the various stages of theoretical study and shop practice 
necessary to equip a good workman. 

The metal plate work and boiler making course extends over two 
years of very thorough training. The lectures take up all the tech- 
nical details of the trade in their natural order, including measure- 
ments, methods of construction, development of parts, composition of 
materials, etc. The shopwork embraces practice in all of the numer- 
ous operations necessarily performed by the highly skilled craftsman. 

The lectures arranged for the course in plumbing cover mensura- 
tion, density of materials, solder and other alloys, the effects of heat, 
physical and chemical properties of metals used in plumbing, sanitary 
appliances, water supply, ventilation of drains and buildings, and hot- 
water heating. Practical exercises in drawing, planning, estimating, 
and general shopwork are given through the entire two years covered 
by the full course. 

There is also practical instruction provided for students in chem- 
istry, drawing and design, modeling, wood carving, repoussé work, and 
tailors’ cutting. Besides the subjects just enumerated such household 
subjects as cookery, laundering, dressmaking and millinery, and house- 
wifery receivecareful attention. The dressmaking and millinery courses 
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prepare women for the City and Guilds examinations, and appear to 
be designed to fit them to enter upon apprenticeships in these trades. 

The school is governed by an office staff selected by the Goldsmiths’ 
Company. About 2,000 students attend the evening classes annually. 

The school has been instrumental in increasing the general intelli- 
gence of working people in its community, and good results have 
come to the various industries whose artisans attend its classes. Its 
students find ready employment at good wages. “They enter the 
workshops as apprentices, but they advance more rapidly on account 
of their school training. 

The work of the institution has been satisfactory to all concerned. 
Employers show an increasing interest in its work, and some of them 
offer special facilities to those of their employees who desire to attend 
the school. 


NORTHERN POLYTECHNIC INSTITUTE, LONDON. 


The Northern Polytechnic Institute was established to provide for 
the inhabitants of Islington and the neighboring parts of North Lon- 
don, and especially for the industrial classes, the means of acquiring a 
sound general, scientific, technical, and commercial education at small 
cost, and also to afford facilities for physical training, and for recre- 
ation. The building was erected from funds supplied partly by 
donations from the Clothworkers’ Company and other public bodies 
and partly by voluntary local subscription. The income is derived 
from an endowment from the City Parochial Foundation, grants from 
the technical education board of the London County Council, attend- 
ance and examination grants from the science and art department and 
the City and Guilds of London Institute, students’ fees, and voluntary 
subscriptions. Work began informally at the institute on October 5, 
1896. 

The educational work is conducted for the most part in evening 
classes; there are, however, day classes in some departments, and the 
question of the extension of this day work, so as to utilize more com- 
pletely the building and equipment of the institute during the day, is 
under consideration. 

Artisans and apprentices are allowed to enter for any sessional 
course at a fee of 10s. ($2.48) for the session; both lectures and lab- 
oratory or workshop practice are included in this fee. Apprentices 
are admitted to trade classes at half rates on presenting a certificate 
from their employers that they are actually engaged in the trade to 
which their application refers. 

Jn most cases classes are announced in at least two stages of a subject. 
Only those students are admitted to the advanced class who show to 
the satisfaction of the teacher that they are equal to the work. In 
some cases classes are announced of a still more advanced character. 
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In some cases, too, preparatory or introductory courses are arranged 
where it is found that students come insufficiently prepared to profit 
by the teaching in the ordinary first year’s course. 

The technological and trade classes, entrance to which is confined 
to those engaged in the industries concerned, are intended to teach 
the scientific principles upon the application of which the practice of 
the various trades depends, and by giving opportunities of gaining 
manipulative skill to supplement the training in the workshop. The 
object of the classes is to counteract the narrowing tendency of the 
extreme division of labor, which allows a man to become thoroughly 
acquainted with only a small part of his trade. Short courses pointing 
out the bearings of mechanics, physics, and chemistry on particular 
industries form a part of the regular work of the institute. 

In the women’s department classes in needlework, dressmaking, and 
millinery are now carried on, and arrangements are being made to 
include courses in cookery and laundry work also. 

Many of the classes in science and technology are in connection with 
the science and art department or the City and Guilds of London 
Institute; and students, unless disqualified by their teachers, are 
expected to sit for the examinations of these bodies. The fees charged 
are on the understanding that students will enter for these examina- 
tions when desired; otherwise an additional fee of 10s. ($2.48) is 
charged for each class. 

The work of the institute is divided among several departments, as 
follows: Mathematics and geometry, engineering and constructive 
science, building construction and architectural science, physics and 
een) science, chemistry, biological and sanitary science, English 
and civil service, language and literature, commerce and economies, 
women’s work, oe RyiedeHean ere classes. 

The courses in the engineering and metal-trades department include 
machine construction and drawing, mechanical engineering, fitting and 
machine-shop work, smith work, pattern making, metal- ae work 
(especially arranged for tin, zinc, and iron plate workers, boiler 
makers, coppersmiths, etc.), and a special course in metal =e for 
teachers. The courses in the building-trades department embrace 
building construction, architectural drawing, builder’s quantities, 
arpentry and joinery, brickwork, masonry, plasterers’ work, paint- 
ing and decorating, and plumbing. The courses in physics and elee- 
trical science take in general elementary science, mechanics, heat, 
light, and sound, magnetism and electricity, electrical engineering, 
and electric wiring and fitting. The latter course is limited to those 
actually engaged in electric wiring and house fitting. 

In the chemical department there is a preliminary course in general 
experimental science, a four-year course in inorganic ghemi sing. and 
a two-year course in organic chemistry. 


- ae 
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The institute is managed by a board of governors composed of 17 
members. The faculty consists of about 60 lecturers and instructors, 
25 of whom are engaged in the technical and trade classes. The 
teachers of the trade classes are all actually engaged in the various 
trades, and are skilled both in knowledge of their handicrafts and in 
teaching. The work of these classes consists partly of lectures and 
drawing practice, and partly of workshop practice under the teacher’s 
direction. 


MUNICIPAL TECHNICAL SCHOOL, MANCHESTER. 


The object of this school is to provide instruction in the principles 
of those sciences which bear directly or indirectly upon trade and 
industry, and to show by experiment how these principles may be 
applied to their advancement. 

Students under 15 years of age are not admitted to the technical 
classes of the day school. They must produce a reference from the 
school previously attended and pass the entrance examination, or some 
qualifying examination. The night school is conducted on liberal 
principles, and students are not required to take up studies in harmony 
with their daily shopwork. The school year is divided into three 
terms, and the fees range from 10s. 6d. ($2.56) per term upward. 
Nonnaturalized foreigners are charged double fees. Certificates are 
granted to students who have been constant in attendance, faithful in 
their home work, and who sit at the term and sessional examinations. 
A number of prizes and scholarships are available to students. Some 
of the scholarships entitle the holder to three years’ attendance in 
some of the best scientific schools in Great Britain. The medals and 
prizes offered by the City and Guilds of London Institute are open to 
the students. 

The courses of instruction include nearly one hundred science and 
technical subjects, besides the classes in commercial subjects. Such 
courses as geology, botany, mineralogy, etc., are not within the scope 
of this inquiry, and are not here considered in detail. 

The technical teaching in the school begins with a preliminary course 
arranged to meet the needs of students who are not sufficiently 
advanced to enter the technical departments. The more important 
trade and technical courses are as follows: 

Plumbing: This course as provided in the day school is designed for youths who 
are preparing to follow the trade of a plumber, or for those who are already engaged 
in the business and desire special knowledge of the principles and practice of the 
trade, Taken in connection with sanitary engineering, the course prepares the student 
(male or female) for the work of factory or sanitary inspector. The course in the 
night school is intended to meet the requirements of apprentices and journeymen 
and master plumbers. It is further designed to afford instruction in the theory and 
practice of sanitary engineering. The full course covers two years, in both day and 
evening schools. Among the subjects included are workshop arithmetic, geometry, 
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and drawing; elementary physics for plumbers; alloys, solders, etc., their composi- 
tion, properties, uses, and methods of practical use; physical and chemical proper- 
ties and qualities of lead, tin, zine, copper, brass, etc., and the various forms and 
special uses of these metals as applicable to plumbing; water supply, closets, baths, 
sinks, lavatories, drainage, etc.; traps, waste pipes, drains, tanks, ete.; external 
plumbers’ work, cutting out sheet lead, lining cisterns; hot-water circulation, and 
the principles of hot-water heating; sanitation and ventilation, snd tools used in 
plumbing. The practical work covers thoroughly all the important phases of the 
trade, and practical examinations are held to test the students’ mechanical skill. 

Bleaching, dyeing, and printing: This full course extends over three years, and is 
intended to give the sons of masters, managers, or foremen, or young men wishing 
to engage in the trade a sound elementary knowledge of the sciences, especially of 
general chemistry, which underlie the industry, and to train them to apply their 
knowledge with advantage and success. The first and second year’s instruction is 
devoted to mathematics, organic and inorganic chemistry, chemical physics, quali- 
tative and quantitative analysis, chemical preparations, German, and laboratory 
work. The work in chemistry is very thorough and comprehensive, and embraces 
in great minuteness the study of the constituent and generic properties of the various 
elements entering into the practical applications of the bleaching, dyeing, and print- 
ing trade. In the third year the study of chemistry is continued, and instruction is 
given in gas analysis and gas apparatus, the manufacture of sulphuric acid and 
alkali; electrolysis and electrolytic bleaching. The technology of textile fibers, 
natural and artificial coloring matters, and mordants are treated very exhaustively. 
It treats of the origin, chemical and microscopical character of fibers, the action of 
chemical agents upon them, the detection of mixed fabrics, and methods of bleach- 
ing; the various mordants and their action in dyeing, methods of testing mordants 
and their application to the different textile fibers; water suitable for dyeing and 
scouring, and thickeners, etc., used in printing and finishing; the origin, varieties, 
commercial preparation, and coloring principles of such natural coloring matters as 
logwood, brazil wood, corn wood, and allied redwoods, indigo, cochineal, madder, 
laedye, safflower, catechu, fustic, weld, etc.; the application of these coloring mat- 
ters to different fibers in dyeing and printing, and the shades produced by different 
mordants; the stability of the colors obtained, and methods of detecting the different 
coloring matters when dyed on the fiber; artificial coloring matters, especially the 
direct cotton, basic, and mordant colors with reference to their practical application 
in cotton dyeing and printing; the technology and chemistry of coal-tar colors, and 
the preparation, composition, and properties of artificial coloring matters in general. 
The experimental work in the dyeing laboratory is intended to acquaint the student 
with the bleaching of cotton, the uses of mordants, and the application in dyeing 
and printing of the natural and artificial coloring matters. The experiments are at 
first carried out on a small scale and are chiefly comparative, in order to accustom 
the student to neat and exact work and to enable him to study carefully the various 
conditions of time, temperature, etc., in mordanting and dyeing. Toward the end 
of the third year’s course opportunity is offered for bleaching, dyeing, and printing 
on half-seale machinery. 

The evening school otfers a somewhat shorter course, and also affords opportunity 
for study in special subjects in the trade. 

Silk manufacturing: This course embraces mathematical calculations, mechanics 
and engineering drawing, chemistry, weaving, throwing, free-hand drawing, design- 
ing and application of design to silk fabrics. Instruction in throwing inciudes origin 
and species of cultivated and wild silk-producing insects, properties of silk fibers, 
diseases of silkworms and their effects on the fibers and cocoons, the uses and com- 
parative values of silks produced in different countries; reeling, winding, cleaning, 
throwing, carding, combing, and spinning waste silks; doubling and conditioning 
raw and thrown silks. Preparation includes winding, warping, beaming, dressing, 
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drawing in, twisting, and gaiting. Instruction in weaving embraces the construction 
of hand looms and the comparative merits of hand and power looms, the importance 
of the hand loom in silk manufacture, the adaptation of the power loom to the pro- 
duction of various fabrics, the application of design to fabrics, and the analysis of 
woven fabrics. The time devoted to lectures and practice is 35 hours per week, 
and nearly one-half of this time is given to practical work in chemistry and weaving. 
The work in chemistry has principally to do with dyeing. 

Cotton spinning: The object of this course is to meet the requirements of over- 
lookers, managers, manufacturers, and merchants. The course extends over three 
years. The lectures embrace the cultivation, picking, and preparation of the various 
kinds of cotton for the market; the value of cotton as determined by length, strength, 
diameter, and touch of fibers; the study of cottons grown in the different cotton- 
producing countries; mixing, cleaning, opening, and carding cotton, and the ma- 
chines in use for these purposes; combing in all its phases, and combing machines; 
drawing, flyer, and mule frames, their use, action, and all their various attachments 
and complications; doubling, winding, and reeling, and the machinery used in these 
operations; conditioning and testing yarn; trade terms applied to yarn; the faults in 
yarn, their causes and remedies; the character and quantity of waste made in pre- 
paring and spinning cotton, and the utilization of waste, together with a knowledge 
of waste-spinning machinery; quantities of machinery required to produce yarn of 
a given count and quality; arrangement of machinery; calculations relating to all 
the operations in a spinning mill, and ventilating, lighting, heating, and humidifying 
mills. The practical work conducted during the entire course is very thorough, and 
includes setting and timing all the machines used in spinning and personally per- 
forming all operations in each process of manufacture. The course also includes one 
year’s instruction in textile engineering. 

Cotton weaving and designing: This course extends over three years, and is designed 
to meet the needs of overlookers, managers, manufacturers, and merchants. The 
lectures of the first year treat of the conditions in which yarns are supplied to the 
mills, the relative advantages of dyeing and bleaching in such conditions, and the 
processes through which warp and weft yarns pass in their preparation for the loom; 
winding, warping, and chaining; combined warping and sizing, dressing and slash- 
ing machinery, and hot-air drying; sizing in ball and hank, and sizing calculations; 
Yorkshire and Scotch dressing, winding on, drawing in, and twisting; looms—their 
various motions, and timing, setting, fixing, and gaiting them; designing cotton fab- 
rics, and making calculations for reeds, healds, shrinkage, quantities of warp and 
weft, wages, and cost. The knowledge of preparation, weaving, mechanism, and 
calculations gained by students in the first year’s work is so thorough that substan- 
tially all the time of the second and third years is devoted to designing and weaving. 
The instruction is in keeping with the advanced position occupied by the mills of this 
great cotton-manufacturing center, and embraces the designing and weaving of the 
varied assortment of high-class fabrics produced. Particular attention is given 
Jacquard machines and their work. No detail in cotton cloth manufacture is over- 
looked or treated lightly, and the course is exceptionally comprehensive and thor- 
ough. Ag in the case of spinning, textile engineering forms a conspicuous part of the 
course. 

Typographic printing: Three separate courses of instruction are arranged for this 
subject. The first is for apprentices under 18 years of age, and is preliminary in 
character; the second is for apprentices and journeymen, and the third is for those 
who haye passed the second course. The lectures in the preliminary course cover 
composition and machine and press work. They begin with the history of printing 
and the evolution of the printing press, and then take up such subjects as spelling, 
punctuation, casting up matter, classification of type, lay of eases, the art of compos- 
ing, distribution, proof reading, imposing, jobbing work, sizes of paper, construction 
of presses, roller composition, casting and care of rollers, various printing machines; 
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hali-tone, line, and three-color printing; motive power (steam, gas, and electric), 
printers’ bookkeeping, etc. The second course enlarges upon the work of the first 
and considers typefounding, stereotyping, electrotyping, process blocking, book and 
news work, composing machines and general principles of composition, the more 
difficult schemes of imposition, job printing, and tabular work, manufacture of paper, 
etc. The third course continues along advanced lines the work of the second course, 
and in addition takes up foreign types; methods of ascertaining the weight of type, 
leads, ete., in a given piece of work; modern labor-saving appliances in all depart- 
ments of printing, including the linotype machine; bronze and leaf-metal printing; 
inks, zincography, sizes, qualities, and general treatment of papers; mill, straw, and 
leather boards; estimating, and general office management. 

Lithographic and analogous methods of printing: This course is intended for first, 
second, and third year apprentices. The course of instruction embraces the consid- 
eration of the geological character and chemical composition of lithographic stone; 
the properties of such materials as acids, gums, resin, wax, varnishes, etc.; the hand 
press and lithographic machines; the source and manufacture of color; the nature, 
composition, and manufacture of varnishes, inks, and dryers; engraving on stone, 
transposition, chromolithography, patching and shining up color work, zincography, 
albuminography, copperplate engraving, etching, mezzotint work, and copperplate 
printing, graduated tint printing, decalcomanie transfer printing, autographic print- 
ing methods, wood engraving, woodburytype, photograyure, fabric printing, photo- 
lithography; bronze, metal, and colored dust work; luminous printing and transposi- 
tion work; methods of estimating, management, and such other matters as relate to 
special branches of the trade. The lectures are fully illustrated, as far as practicable, 
by work executed before the students. The classes are equipped with presses and 
materials for the demonstration of practical work. 

Flour manufacture: The course comprises thirty lectures, beginning with the abstract 
principles of milling, and taking up in order the constituents of grains and the prin- 
cipal varieties of wheat; handling and storing, cleaning and preparing, and mixing 
wheat; methods of grinding, sieving, purifying, and reducing, and the machinery 
used in these operations; flour dressing, milling economics, the designing of mill 
plants, arrangement of mills and milling machinery, motive power, millwrighting, 
hygienic considerations in mills, and causes of fire, precautions against the same, and 
extinguishing apphances. The lectures are illustrated by diagrams, lantern slides, 
samples, and models. 

Horseshoeing: This course consists of lectures on the principles of shoeing, the 
anatomy and physiology of the horse’s foot, care of the foot, diseases of the foot, 
pathological shoeing, and the various details in expert work, such as heel shoeing, 
ete. The practical work comprises the preparation of the foot and making, fitting, 
and putting on the shoe. At the end of the course an examination is held, and those 
who pass it successfully are entitled to be enrolled on the register of the Worshipful 
Company of Farriers. . 

Dressmaking and millinery: The course in dressmaking comprises cutting, fitting, 
and making up all kinds of ladies’ and children’s garments, dresses, mantles, under- 
clothing, ete., and therefore prepares students for the examinations of the City and 
Guilds of London Institute. The course in millinery embraces the making and 
trimming of hats, caps, and bonnets in the best styles and taste, including children’s 
millinery and the management of velvet, straw, lace, tulle, etc., in millinery. 


Architecture and electrical and mechanical engineering are taught 
very thoroughly, including the necessary shop practice in wood and 
iron work. There is a special course in chemistry for brewers, and 
telegraphy, telephony, and other commercial subjects are well pro- 
vided for. In fact, there is scarcely a mechanical or commercial occu- 
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pation connected with the industries of the city in which instruction 
more or less complete is not given. 

The school is governed by a committee of 36 members, 24 of whom 
are members of the city council, and the other 12 are men interested 
in the progress of commerce and manufactures. 

A large corps of efficient instructors compose the teaching staff. 
About 4,000 students attend the evening classes and 150 the day 
classes. 

The entire institution in all its departments occupies nine buildings. 
The principal building is that for the technical department and cost, 
including equipment, about £125,000 ($608,313). A new building is 
in contemplation, which, with its equipment, will cost some £200,000 
($973,300), besides £60,000 ($291,990) for the land. 

The school has been instrumental in promoting and increasing the 
general efficiency and intelligence of the working classes, and the gen- 
eral benefits accruing to the local industries are evidenced by the 
growing readiness of large business establishments to give substantial 
aid in bearing its financial burdens. Former students are required to 
serve apprenticeships, but they rapidly rise to good paying positions. 
The management has every reason to be satisfied with the past work 
of the school. 


DURHAM COLLEGE OF SCIENCE, NEWCASTLE-UPON-TYNE. 


This institution was established in 1871, and is devoted to the study 
and advancement of science, philosophy, literature, and the fine and 
mechanical arts, or other kindred branches of learning. No attempt 
is made at trade teaching, but evening classes provide technical 
instruction useful to craftsmen and others in a few occupations. 

There is a course in carriage building, which embraces free-hand 
and scale drawing, the nature and properties of materials, the general 
principles of carriage design, the mechanical principles that should 
guide carriage builders as regards wheels, springs, etc., general 
instruction in the different branches of carriage manufacture, labor- 
saving machinery, and methods of planning, etc., together with 
advanced instruction in the whole art of the trade. 

Classes in plumbing are conducted in connection with the Worship- 
ful Company of Plumbers of the city of London, and the instruction 
embraces such theoretical and practical training as to prepare students 
for recognition by the district council for the registration of plumbers. 

Classes in typography receive instruction in composing, and press 
and machine work designed to fit students for the examinations of the 
City and Guilds of London Institute. The classes are associated with 
the Newcastle-upon-Tyne and District Typographia and Guild of Allied 
Trades, and are superintended by a committee of that society. 
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NORTHAMPTON AND COUNTY TECHNICAL INSTITUTE, NORTH- 
AMPTON. 


This school was opened in 1894. The board of governors is com- 
posed of 7 representatives from the county, 6 representatives from 
the general charities committee, 5 members of the town council, 2 
members of the school board, and 2 cooptative members. 

The school is divided into three departments, as follows: 

Junior school for boys from 9 to 13 years of age: The subjects 
taught are English, Latin, French, arithmetic, history, geography, 
writing, drawing, and the elements of natural science. Special atten- 
tion is paid to the groundwork of a good English education, including 
writing, arithmetic, and drawing. To be admitted a boy must pass 
an examination in reading, writing, dictation, and the first four rules 
of arithmetic. Boys are admitted as soon as they have attained the 
age of 9 yeurs. 

Senior school—-Classical side: This prepares for the learned profes- 
sions and for the universities. .The subjects of instruction are Latin, 
Greek, French, English, history, geography, arithmetic and mathe- 
matics, drawing, and some natural science. 

Senior school—Modern side: This prepares for commercial life, the 
civil service, and manufacturing. The subjects of instruction are 
French, English, shorthand, bookkeeping, drawing, arithmetic and 
mathematics, history and commercial geography, natural science, 
including chemistry, with practical work in the laboratory, light, heat, 
electricity, mechanics, and also elementary Latin. 

On Saturday mornings special classes are held for students who are 
backward, or for those preparing for special examinations. There is 
no extra fee for these. 

The fee for any subject (except art) is 5s. ($1.22) per session (Sep- 
tember to May), and students can compound any number of science 
and technological subjects by paying a fee of £1 ($4.87). The fees in 
the art department range from 5s. to 10s. ($1.22 to $2.48) per year. 

Plumbing is the chief trade taught. The primary class is confined 
to apprentices, and the intermediate and final classes to those at 
work in the trade. The primary course embraces workshop arith- 
metic, density of materials, geometry as applicable to plumbing, 
reading working drawings and making rough dimension sketches of 
apparatus and plumbers’ work; mechanics, hydrostatics, heat, and 
chemistry in their relations to plumbing; the equipment of the work- 
shop, tools, the manufacture of sheet lead, pipes, etc., and marking 
off simple work in sheet lead, and workshop practice. 

The intermediate course embraces elasticity and strength of mate- 
rials, the flow of solids, testing, etc.; expansion of gases, laws of 
expansion, radiation, hot-water heating, ete.; electricity in its appli- 
cation to plumbing, as how to prevent electrolysis, fixing bells, and 
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dealing with light conductors and fittings; the manufacture of traps 
and other appliances, roof and general lead work, and a continuation 
of drawing and shop practice. 

The final course treats of hydraulics in all its applications to the 
plumbing trade, building construction with especial reference to roofs, 
sanitation of buildings and general sanitary arrangements, general 
high-class plumbing, and difficult practical work in the shop. 

The course in boot and shoe manufacture is the same as that of the 
Wellingborough classes, and is conducted by the same ixstructor. 

The tanning course includes the tanning of hides and the dressing 
of heavy leather. The lectures treat of hides and skins, their treat- 
ment preparatory to tanning, and the theory of the tanning process, 
the materials employed in tawing and tanning, the practical details 
of tanning methods in general use, drying appliances, drying various 
leathers, finishing sole leather, currying, and the utilization of refuse. 

The subject of carpentry embraces a class for lectures, with prac- 
tical demonstrations, on the methods of constructing staircases and 
hand railings. This class is useful for all desiring to become staircase 
hands, foremen, ete. There is also a class in carpentry and joinery, 
in which are treated such subjects as timber, its growth, seasoning, 
utility, etc., floors and roofs of various kinds, and the various kinds 
of doors, frames, and arches. 

In the art department are classes in general drawing, drawing the 
human figure, decoration, architecture, painting, and modeling. The 
primary intention of this department is not only to teach pure art, 
but its practical application as well. The usual commercial subjects 
are taught in the commercial department. 

The work of the school has been satisfactory and has met with 
encouragement from the employing public. General benefits have 
come to the community by increased efficiency and intelligence among 
the working classes. 

NORTHAMPTON COUNTY COUNCIL SCHOOLS, NORTHAMPTCN AND 
NORTHAMPTONSHIRE. 


These schools are operated under the local taxation (customs and 
excises) act of 1890. The schools began operations in 1892, and the 
money devoted to them is all received from the Government under 
the above act, and no part of it from the rates provided for in the 
technical instruction act of 1889. The work is in the hands of the 
county educational committee, and they arranged to supply and aid 
technical instruction during the year 1900-01 in the following manner: 

Single lectures or short courses on dairying, treatment of farm 
animals in health and disease, farriery, gardening, poultry keeping, 
and bee keeping. 

By contributing to the Cambridge University department of agri- 


culture. 
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By providing teachers for classes in dress cutting, under-linen cut- 
ting, manual training in woodwork and wood carving, and the prin- 
ciples of boot and shoe manufacture. 

By providing (in conjunction with the governors of Northampton 
and County Modern and Technical School) special Saturday classes in 
science, art, and modern languages for elementary school-teachers. 

By making allowances toward the traveling expenses of elementary 
school-teachers attending Saturday classes aad other approved science 
and art classes. 

By making capitation and other grants to committees of science and 
art classes recognized by the board of education, South Kensington; 
to managers of evening continuation schools recognized by the board 
of education, Whitehall, S. W., in which elementary subjects are 
taught; and to committees of ambulance classes conducted in aceord- ~ 
ance with the regulations of the St. John Ambulance Association. 

By providing scholarships, tenable for two years, to enable boys 
and girls to attend approved secondary schools. 

By providing free studentships, tenable for eight months, at the 
County Council School of Domestic Economy, Northampton; and one- 
month studentships at approved dairy institutes. And also by pro- 
viding books to be sent on loan to local committees. 

In 1899 lectures were given at convenient centers throughout the 
county as follows: On animal, farm, and garden subjects in 62 locali- 
ties, on boot and shoe manufacture in 7 localities, on woodwork and 
wood carving in 10 localities, on science and art in 9 localities, and on 
dressmaking in 7 localities. Besides this, aid was given in teaching 
various subjects in 25 centers throughout the county. The instrue- 
tion varied from one lecture to a series of six or more, according to 
circumstances. 

The most important subject treated is that of boot and shoe manu- 
facture. This is the staple trade of the county, and is largely carried 
on in villages and small towns scattered over a wide area, and inmost 
cases in places where the ordinary apparatus for teaching specialized 
subjects is not available. Therefore, the conditions under which 
instruction can be given differ widely from those possible in well- 
equipped institutions. The two most important classes in this subject 
are conducted at Kettering and Wellingborough. Following is an 
outline of the Wellingborough course: 

Taking measures, fitting up lasts, etc.; principles of last making; 
designing and cutting patterns for uppers; clicking; the best methods 
of preparing uppers for the sewing machine; ranging, cutting, and 
sorting bottom stock; riveting, pegging, and screwing by hand and 
machine; hand and machine sewing—channel sewing, fair stitching, 
making turned shoes, welts, ete. ; heel building; finishing; the principles 

of lasting and finishing machines; the study of raw materials; processes 
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of tanning, currying, ete.; and the arrangement and regulation of the 
various departments of a manufactory. Students who attend the lec- 
tures regularly are admitted to the school workshop for practice. 

Instruction is also given in such practical subjects as horseshoeing, 
dressmaking, lace making, woodworking, and domestic subjects. 

The chief lecturer on boot and shoe manufacture has had thirty 
years’ practical experience, and he has 9 assistants who have been 
similarly trained. . 

The inspector from the City and Guilds of London Institute, in 
speaking of the boot and shoe schoels of the county, says: ‘‘The work 
that is being done is by no means limited to the class rooms. * * * 
It is far-reaching in its effect, and has a decided influence upon the 
trade of the district.” 

The werk of the schools has been eminently satisfactory. A great 
proportion of those who have taken the course are well employed and 
they are far better off than are those who have not taken the course. 
A London firm recently advertising for clickers specified, ‘‘ Students 


- from Northamptonshire technical schools preferred.” Of the 33 medals 


and prizes offered for competition to the whole United Kingdom dur- 
ing the past few years by the City and Guilds of London Institute 25 
have been secured by Northamptonshire students. 

In the year 1900 the committee had at its disposal £7,500 ($36,499). 


UNIVERSITY COLLEGE, NOTTINGHAM. 

This college has been open about eight years. Its object is prima- 
rily to afford general scientific instruction, but provision is also made 
in evening classes for technical teaching in certain trades. 

Both boys and girls are admitted to the college classes. Day 


students must be 16 years of age, and evening students must be not 


under 14 years of age and have reached a stage of advancement equiva- 
lent to the sixth standard of the Government code. The usual fee for 
each course in evening technical classes is 5s. ($1.22). 

The day courses include engineering, architecture, chemistry, phar- 
macy, mining, commerce, language and literature, and a number of 
scientific subjects. 

The courses of instruction in the evening technical classes. are 
arranged to meet the requirements of apprentices, workmen, journey- 
men, foremen, architects, and draftsmen who are engaged during the 
day in industrial pursuits, or other persons who are preparing for 
such pursuits. 

The work in the course of mechanical drawing and design begins 
with tracing, working drawings, and machine details, and then takes 
up original drawings and the simpler details of design. 

The carpentry and joinery course includes instruction in technical 
drawing and in setting out work, and such practical exercises as will 
acquaint the student with the ordinary details of the trade. The 
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ground covered by the course is such as to meet the requirements of 
the City and Guilds of London Institute examinations. 

The class in metal working is intended to help such persons as 
turners and fitters who use metal-working tools. Instruction is given 
in forge work and tool making, setting out work for machine tools, 
speeding and feeding machines, and practical work in brass turning, 
screwing, and finishing. 

In plumbing the course is intended to prepare students to become 
registered plumbers under the scheme of the Worshipful Company of 
Plumbers, London. ‘The instruction is in accord with the syllabus of 
the City and Guilds of London Institute and prepares students for 
those examinations. The subjects covered are principles of plumb- 
ing, technical drawing and setting out, properties of metals, solders, 
and alloys, action of gas and water on pipes, and practical instruction 
in the workshop. - 

Instruction in hosiery manufacture extends over a series of thirty 
lectures covering the general construction of textile fabrics, the for- 
mation of stitches in knitted and looped fabrics, the construction and 
action of various knitting frames and looms, numbering yarns, glove 
manufacture, trimming and finishing, and the chemistry of dyeing. 
Practical demonstrations are given of the various methods used in 
making framework knitted fabrics, 

The subject of lace manufacture is treated with a regular course of 
thirty lectures, but special classes are arranged for students who have 
not the time to take the full course. The instruction embraces the 
describing of real lace and imitations, methods and materials used in 
the production of real lace, a study of the different lace machines and 
the laces produced on each machine, calculations and the details of lace 
manufacture. Practical work is provided to demonstrate the processes 
of manufacture. 

Besides the above outlined courses, there are short special courses of 
lectures in applied chemistry for dyers, plumbers, and brewers, and 
also for persons engaged in the building trades and architecture, and 
for pattern makers, molders, and machinists. 

The college is governed by a committee composed of representatives 
from the town council, from the universities of Cambridge and Oxford, 
and four citizens of the town. In 1901 there were 104 students in 
practical woodwork, 50 in plumbing, 19 in hosiery, 11 in lace, and 19 
in metal-working tools. 

‘The school has increased intelligence and efficiency among the work- 
ing classes and has been of general benefit to the industries of the 
community. 

Artisan trade organizations have the privilege of filling trade classes 
before outsiders are admitted, and they take advantage of the evening 
classes in large numbers. ; 
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Local firms aided in the equipping of the technical schools, and offer 
prizes in many subjects. Electrical-engineering firms show their 
appreciation of the work done in their line by sending articled stu- 
dents and apprentices to the classes. 

The school work does not relieve students from apprenticeship, but 
it has led to better training in the shops and has enabled them to 
obtain better wages. 


CLDHAM MUTUAL TECHNICAL SCHCOL, OLDHAM. 


{n 1884 a school for technical education on the principles of self-help 
originated in the minds of a number of students of the cotton classes 
formerly held at Rock Street School. The classes were held in the 
winter months only, but thirty of the stulents, considering the sum- 
mer vacation a loss of valuable time, formed the Oldham mutual cotton 
class and met once a week all the year round. At these meetings they 
discussed subjects picked at random from the whole process of cotton 
spinning. 

In 1886 they sought diagrams and illustrations to assist in their 
studies, and succeeded in procuring some from firms engaged in the 
manufacture of spinning machinery. These firms also sent their rep- 
resentatives to lecture on sectional parts of machinery. The organi- 
zation then began to purchase standard works and to pay visits to 
eotton mills and other manufactories. The next step was to obtain 
larger quarters and to procure some machinery for use in the classes, 
and in 1891 success crowned these efforts. The building used was the 
property of the Oldham corporation, and in 1898 they were served 
with notice to quit. Again new quarters were looked for, and through 
the generosity of a local architect the present well-equipped premises 
was found and occupied in 1899. 

The stated object of the society is to promote the study of literature, 
science, and the fine arts, and all moneys coming into its treasury are 
applied to this purpose. 

Every candidate for membership must be proposed and seconded 
by two ordinary members. The entrance fee is 10s. ($2.43), which 
includes the current month’s subscription. Every candidate appears 
(if necessary) before an investigating committee. The subscription 
fee for ordinary members is 2s. (49 cents) monthly. 

The members meet every Thursday evening at 7.30 for lecture and 
discussion. The machinery is in motion every Tuesday and Friday 
evening from 7.30 to 9 o’clock. 

There is no prescribed course of instruction; the system is chiefly 
one of self-instruction, and miscellaneous subjects are taken up at 
random. In 1900 the following subjects were discussed: 

Spindles and their uses; flyer frames; Hetherington’s mule; calcula- 
tions; Asa’s mule; Brook’s ring frame; Howard & Bullough’s slubber; 
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Asa’s roving frame; setting points—Platt’s mule; setting points—Asa’s 
mule; points in mule spinning; intermediate frame; roving frame; 
Platt’s cam shaft; copping; Platt’s fine mule; mule backing-off and 
taking-in; Howard & Bullough’s card; Parr-Curtis mule; calcula- 
tions—card-room machinery; drawing frame; mule sector; levers; 
Hetherington’s cam shaft; mule backing-off; Green’s economizers; 
copping; differential motion; reversing anid tapering motion; engineer- 
ing; scutching; mule quadrant; Platt’s automatic nosing motion; ring 
spinning; winding on the mule; flat card. 

There are at present about 120 members of the society. There are 
no teachers and there is no course of instruction; neither are there 
any examinations. It is a unique plan for obtaining technical instruc- 
tion. As heretofore stated, the machinery is run two nights in the 
week, and members attend as they see fit. They stand about the room 
or follow the machines, and discuss with each other the various sub- 
jects suggested at the time. If a member comes across a knotty 
problem in his daily work, or in his studies, he introduces the matter 
to some one of the group of members and the problem is discussed. 
The scheme has proved of great advantage to the members, and many 
of them now occupy positions as foremen, etc., due in large measure, 
if not entirely, to the knowledge gained in the meetings of the society. 


MUNICIPAL TECHNICAL SCHOOLS, OLDHAM. 


As far back as 1839 science and art classes were commenced in Old- 
ham, in connection with the Oldham Lyceum. Following this the 
Oldham School of Science and Art was opened in 1865, and in 1881 a 
handsome new building was added. The Oldham corporation decided 
to exercise the powers granted by the act of 1889, and in 1892 the school 
property was transferred to them with a view to its becoming the 
nucleus of the contemplated municipal technical schools. Final steps 
toward giving trade and technical instruction were taken in 1895, and 
in 1897 practical work began in the new school. 

The science and technological departments afford facilities for obtain- 
ing instruction in the practical application of scientific principles to 
trades and industries. For this purpose there is a good equipment in 
laboratory and workshop. Students are advised to take up a regular 
course, but are at liberty to make their own choice of subjects. The 
number of subjects allowed to be taken up depends upon the time the 
students may have to devote to study. 

The fees in the technological department range from 7s. 6d. to 10s. 6d. 
($1.83 to $2.56) per session. A number of competitive scholarships, 
exhibitions, and prizes, ranging in value from 5s. to £50 ($1.22 to 
$243) are open to students upon conditions set forth in the prospectus 
of the schools. 3 

The courses of instruction embrace such scientific subjects as mathe- 
matics, machine construction and drawing, building construction, 
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mechanics, physics, and chemistry; such art subjects as drawing, 
painting, modeling, and decorative design; commercial and domestic 
subjects and technological classes. The more important technical 
classes are a three years’ course in cotton spinning, and courses in 
cotton weaving, plumbing, carpentry and joinery, and in dressmaking 
and millinery. The enginecring courses cover the usual ground and 
are very thorough and practical. 

The schools are managed by a technical instruction committee com- 
posed of the mayor and members of the town council. There are 8 
instructors in the technological department. The schools are con- 
ducted in a splendid fireproof building erected with a view of meeting 
the demands of an all-round modern institution. The building cost 
about £12,000 ($58,398) not including the cost of equipment. 

The work of the schools has been satisfactory to all concerned. One 
of the evidences of the high regard in which it is held by employers 
is the fact that the equipment of the spinning and weaving schools 
was donated by one firm. 


HARRIS INSTITUTE, PRESTON. 


Harris Institute, Preston, was originally a mechanics’ institution, 
founded in 1828, and known as the ‘** Preston Institution for the Diffu- 
sion of Knowledge.” For many years classes were held in connection 
with the science and art department with a fair degree of success, but 
it was not until 1882, when the institution received, in the form of a 
bequest, the sum of £40,000 ($194,660) for the purpose of establishing 
and maintaining an ‘‘institute of literature, art, science, and technical 
education,” that the rapid development of the work of the institute 
took place. In 1887 the trustees of the original fund made a further 
grant of £30,000 ($145,995). A supplemental scheme was framed for 
the application of the fund, and under its provisions £10,000 ($48,665) 
was applied toward building and furnishing a technical school, the 
remaining £20,000 ($97,330) being added to the endowment fund. In 
accordance with the scheme, ‘‘not less than one-eighth of the income 
has to be applied toward the payment of scholarships and exhibitions.” 
This provision has proved of great service to the institute, the benefit 
derived from this separate fund being greatly appreciated by the 
students, many of whom, by obtaining scholarships from year to year, 
receive all their education free. 

The managing council has power to grant two scholarships of the 
annual value of not less than £45 ($219) each, to be awarded on com- 
petitive examination, open to all students who have been attending the 
classes for not less than two years immediately preceding the exam- 
ination, and tenable at any college or place of higher education. 

The classes are broadly divisible into scientific and technical, the 
former following closely the syllabus laid down by the department of 
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science and art, and at the same time furnishing an adequate course 
for those who wish to read for a university scholarship or for a degree. 
The latter embrace more particularly the practical applications of the 
principles dealt with in the theoretical classes. They do not pretend 
to be a substitute for practical work or apprenticeship, but aim to 
render clear many points of doubt and difficulty which arise in the 
mind of an intelligent and painstaking workman. While there is no 
compulsory course of instruction laid down, students are strongly ad- 
vised to take up one of the organized courses, in order that a definite 
and continuous training may be insured. These courses are carefully 
graded and so arranged that each year’s work leads up naturally to the 
work of the succeeding year. The courses may, with the consent of 
the principal, be modified to suit particular cases. 

The work of the institute is divided among 12 departments, as fol- 
lows: Mathematics, chemistry and physics, engineering, natural 
science, building trades, spinning and weaving, art, commercial 
(including modern languages), agriculture, teaching, domestic econ- 
omy, and miscellaneous. The department of agriculture, which is in 
connection with the Lancashire County Council, affords theoretical and 
practical instruction to a.large class of students who are drawn from 
all parts of the county. The work of this school is designed to be 
thorough in every particular, two days each week being devoted to. 
practical and experimental work on near-by farms. ‘The professor in 
veterinary science likewise avails himself of opportunities for demon- 
strating the practical part of his subject. In addition to free tuition, 
the county council allows a sum, not exceeding 10 shillings ($2.43) 
per week, either for board and lodging or for traveling expenses, to 
each student who fulfills the conditions laid down. 

The school year begins the middle of September and clases in May, 
except in the art school, which has a sammer term ending the middle 
of July. Evening sessions are the rule, though in the schools of 
domestic economy, agriculture, and art, and in the teachers’ classes, 
day sessions are also held. 
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The organized courses of instruction, which require three years for 
completion, include mechanical and electrical engineering, pattern 
making, carpentry and joinery, brickwork and masonry, cabinetmak- 
ing, plumbing, cotton spinning and weaving, agriculture, courses for 
iron and brass founders, soap makers, etc. The school of domestic 
economy has diploma courses in laundry work, cookery, dressmaking, 
and millinery, which require from one to two years for completion, 
and technical courses in the same branches, which are limited to twenty 
lessons in clementary and advanced work. The art school provides 
instruction in the principles and practice of art as applied in the form 
of design to manufactures and industrial occupations generally. It 
also deals with decorative and pictorial branches and furnishes a 
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methodical course of study for art workmen. Due consideration is 
given to the special requirements of students depending on their daily 
occupations. 

The institute is managed by a president and governing council. 
The faculty consists of about 40 instructors, a large number of whom 
have obtained college degrees. 

Of the 2,844 students, the average attendance in April, 1899, the art 
school had 261 and the technical school 147, as follows: Art school— 
day classes 14, evening classes 179, modeling class 13, elementary class 
45, technical design 10; technical school—brickwork and masonry 10, 
earpentry and joinery 21, cabinetmaking 5, electric lighting 6, plumb- 
ing 14, wood carving 5, cotton spinning 33, weaving and designing 53. 

The cost of maintenance is approximately £6,000 ($29,199) per 
annum. The funds for erecting and equipping the school were 
provided by endowments, grants, and contributions. The revenue 
of the institute is derived from interest on endowments, grants from 
the county council of Lancashire and the corporation of Preston, and 
tuition fees. 

Regarding the courses of training and study, it is said that they are 
satisfactory in every respect. The industrial benefits which have been 
gained from the establishment of the institute are of a general char- 
acter. The manufacture of cotton goods is the leading industry of 
the locality, and the usefulness of the institute and the benefits accru- 
ing from its system of instruction, especially in the cotton spinning 
and weaving department, are well attested by the favorable attitude 
of the local manufacturers, one large firm with 7,000 employees hayv- 
ing paid the tuition fees of 500 students in a recent year. The insti- 
tute has exerted a strong influence toward increasing the intelligence 
and efficiency of the working classes in the community. It is stated 
that the effect upon those who have been under instruction has been 
in every respect gratifying to the management. The annual report 
refers to numerous instances where former students in the technical 
or trade classes have met with remarkable success since leaving the 
institute. Many of them are now holding important positions in large 
industrial establishments in the immediate vicinity and in distant cities 
and towns. Most of the employing carpenters in Preston encourage 
the attendance of apprentices, and a number of them pay their tuition 
fees, while some of the leading architects require their oflice help 
to attend the classes in building construction. It is stated, also, that 
the success of the institute has led to the improvement of shop train- 
ing in the locality. Referring to the possibility of graduates obtaining 
employment without serving a period of apprenticeship, it is said that 
while apprentices, by the aid of the evening classes, can learn in four 
years what previously required five, still no allowance is made and they 
must continue their apprenticeship to the usual age. 
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The Municipal Technical School of Rochdale was established about 
the year 1887 and is the outcome of subscriptions raised in the jubilee 
year. Like most schools of this class, the earlier years of its career 
were marked by a slow, though steady, growth, both in respect to the 
interest manifested by the class of students it aimed to reach and the 
efficiency of its courses and methods of training. In 1893 a handsome 
modern school building, which, together with the equipment, cost 
approximately £12,000 ($58,398), was erected, and since then there 
has been a large increase in the attendance, especially noticeable in 
the classes having subjects allied to the industries of the town, such 
as spinning, weaving, dyeing, and the engineering and building 
trades. 

Though organized as a municipal institution, the school is also open 
to students who reside outside the borough of Rochdale. During the 
past session 267 of these outside students, making 462 separate class 
entries, attended the school. The Lancashire County Council makes a 
grant to the school for each outside student who attends for advanced 
instruction in science or technology. This grant, however, is not 
available for students in art or elementary subjects. In most cases 
the rail or tram fare of students from outside the borough is remitted 
by their district councils. 

The prospectus contains the following regarding the object of the 
school: 

The aim of the committee in arranging the work of the technical 
school is to provide systematic instruction in the scientific principles 
applicable to the leading trades and industries of Rochdale and the 
district. 

The classes are intended principally for those who, being engaged 
in industrial and commercial occupations in the daytime, desire to 
receive supplementary instruction in the application of science and of 
art to the trades and manufactures in which they are interested. 

The instruction given in the school is intended to supplement and 
develop, and not to supersede, the knowledge gained by practical 
experience in the workshop or factory. Trades can not be taught in 
the technical school; the necessary manual skill can only come after 
long practice in the workshop. 

The main object of the instruction is to provide a thorough knowl- 
edge of the scientific principles underlying the daily work of the stu- 
dent, so as to enable him to take that intelligent interest in his work 
which is essential to success. 

Among the interesting features connected with the school are the 
students’ associations, which have been promoted by the older students 
for their own advancement. The first of these—the Cotton Spinning 
Mutual Improvement Society—was formed in 1897. Its object is the 
attainment of a more technical knowledge of the-various machines 
in the cotton industry and the provision of facilities for the members 
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to familiarize themselves with the various parts and motions of such 
machinery. There is also an association among the advanced and 
honor grade students in the building-trades classes which is designed 
to supplement the theoretical knowledge gained in the school by visits 
to quarries, brickyards, and workshops and to buildings in course 
of erection. Meetings are also held in the technical school, at which 
papers are read on matters not fully dealt with in the ordinary school 
course. 

Students are not compelled to attend any definite course of instruc- 
tion; they are free to select those subjects which are best adapted to 
assist them in their particular trade or business, but before joining 
any of the classes they must satisfy the teachers or the secretary that 
they are qualified to benefit by the instruction given. The school year 
opens the middle of September and closes the middle of May, except 
for the art classes, which close in July. Besides the evening ses- 
sions, which are held in all departments, there are also day classes in 
domestic economy, art, telegraphy and telephony, and in chemistry. 
All classes except the special classes for women are open to students 
of either sex. Those in attendance at a day school and persons under 
12 years of age are not admitted. A small tuition fee is charged. 

The classes in the school may be broadly divided into two groups. 
The first group comprises technical subjects. Most of these bear 
directly upon the industries of the district. In them the scientific 
principles upon which the various industrial processes depend are 
fully explained, and in several branches a course of practical training 
is provided. The second group comprises scientific subjects and mod- 
ern languages. The courses in the science classes follow closely the 
syllabus of the board of education, and are also suitable for students 
preparing for university degrees or scholarships. The work is not 
restricted to industrial applications, but deals also with theoretical 
principles and pure science. 

The subjects in detail are as follows: Weaving and designing; cot- 
ton, wool, and worsted spinning; chemistry; dyeing and bleaching; 
magnetism and electricity; telegraphy and telephony; electric light- 
ing; machine construction; applied mechanics; steam; pattern making; 
coloring and sketching; manual training in woodwork; building con- 
struction; carpentry and joinery; builders’ quantities; plumbing; prac- 
tical, plane, and solid geometry; mathematics; natural science; domestic 
economy, including dressmaking, needlework, millinery, cookery, and 
laundry work; commercial classes; and art classes. 

The object of the art school is to provide, by suitable courses of 
study, a thoroughly practical knowledge of designing, drawing, paint- 
ing, and modeling, with special regard to their various applications to 
the building trades, architecture, pattern designing for wall papers, 
paints, textile fabrics, etc., painting and decorating, lithography, ete. 
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The school is managed by a committee of 24, consisting of the 
mayor, 8 aldermen, 10 councilors who are appointed by the town 
council, and 10 other citizens who are appointed by the original sub- 
seribers. There are 50 instructors, 25 of whom are engaged in the 
‘art, trade, and technical courses. Most of the instructors have had 
practical as well as theoretical training, and those in the evening 
classes are actually engaged in the trades during the day. 

Of the 2,611 students entering the school for the year 1900-01, 
there were 1,826 who attended up to the end of the school year. Of 
this Jatter number, 754 students were distributed among the technical, 
trade, and art classes, as follows: Weaving and designing, 54; cotton, 
wool, and worsted spinning, 44; plumbing, 97; carpentry and joinery, 
55; building construction, 85; builders’ quantities, 12; pattern mak- 
ing, 11; inking and coloring, 10; electric lighting, 8; telegraphy and 
telephony, 12; cotton, wool, and silk dyeing, 18; dyeing and bleach- 
ing, 9; art classes, 8344. The revenue of the school is derived mainly 
from Government grants; local taxation (customs and excise); rate aid, 
1d. (2 cents) in the £1 ($4.87), and tuition fees. The cost of mainte- 
nance for the year ending March 31, 1901, was £4,760 ($23,165). 

The influence that the school has had upon the local industries is 
difficult to trace, but it is thought that it has helped to increase the 

ariety of weaving in the local textile industry. The work of the school. 
has resulted in increasing the intelligence and efficiency of the working 
classes generally. 

Local labor unions take a friendly interest in the school, and there 
has always been one or more active trade unionists on the council com- 
mittee. Practical plumbing classes are limited by the desire of the 
master plumbers to admit only those who are workers at the trade. 
Here, as in other places, the master plumbers give prizes to the 
students. If a student migrates, at the age of 18, in order to get 
better wages, the unions do not object unless he claims full journey- 
men’s wages. The effect upon those who have been under instruction 
has been beneficial in every respect, and as a rule they have received 
better positions and higher wages than they would otherwise have 
obtained. Graduates are required to undergo the usual period of 
apprenticeship before engaging as full-fledged journeymen. While 
there is nothing positive regarding the attitude of employers in giving 
preference to graduates, there is ample evidence that they desire their 
employees to take advantage of the facilities afforded by the evening 
classes. One large engincering firm offers prizes to apprentices who 
attend the school, and many other employers pay the tuition fees of 
their workmen. In the opinion of the officials, the success of the 
school has led to the improvement of shop training in the vicinity. 
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ROYAL TECHNICAL INSTITUTE, SALFORD. 


The Royal Technical Institute was established to provide for the 
county borough of Salford systematic instruction in those branches of 
knowledge which have a direct bearing upon the leading industries of 
the district. 

A few months after the passing of the technical-instruction act in 
1889 a committee was appointed to consider the question of technical 
instruction within the borough. The recommendation of the commit- 
tee to establish a technical school was adopted by the council in 1890, 
and a plot of land adjoining Peel Park, belonging to the corporation, 
was fixed on as a site for the proposed school. The building was 
opened March 25, 1896, and the institute commenced teaching opera- 
tions in etc , 1896. 

The amount sanctioned by the local government board to be bor- 
rowed for the erection and equipment of the building amounted to 
£68,500 ($333,355). The total cost of the building was £61,000 
($296,857), and the furnishing and Scenes have amounted to a little 
over £20,000 ($97,330), making a total of £81,000 ($394,187); the dif- 
ference between the amount poor and ae total cost of building 
and equipment was met by the large donations of money and machin- 
ery which were presented by the EvGhs manufacturers and inhabit- 
ants of the borough. The annual income of the institute exceeds 
£9,500 ($46,232). 

The building is of red Ruabon brick, roofed with red tiles, the fac- 
ings, moldings, and ornaments being of red terra cotta; it is about 
311 feet in length, and its height to the central gable is a little over 
100 feet. There are four stories. The style of architecture is 
Renaissance. 

In the borough of Salford are extensive mechanical and electrical 
engineering works, chemical works, cotton mills, dyeing and calico 
printing works, anda large number of smaller but still important indus- 
tries. The instruction provided in the institute has a direct bearing 
upon these industries, and is to a large extent practical, the main pur- 
pose being to teach the application of the principles of science and 
art to such trades and industries. The courses are divided into day 
classes and evening classes. 

Day students are not admitted, unless in exceptional circumstances, 
under 15 yearsof age. They are expected to follow one of the organ- 
ized courses of instruction, which extend over two or three years. The 
course of study for the first year is the same for all departments, and 
includes instruction in mathematics, theoretical mechanics, physics, 
chemistry, drawing, French, German, and workshop practice. The 
second and third year courses become specialized according to the de- 
partment the student proposes to enter. These courses are arranged 
under the following departments: Mechanical engineering; physics 
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and electrical engineering; chemistry; dyeing, bleaching, and calico 
printing; the building trades, and art. The fees range from 5 to 9 
guineas ($25.55 to $45.99) per session. 

The evening classes are intended for those who are engaged in indus- 
trial or commercial pursuits in the daytime, and who desire to receive 
supplementary instruction in the application of science or of art to 
the trades or manufactures in which they are concerned. Courses 
of instruction, extending over four years, have been arranged with 
regard to the chief industries of the district. One of the main features 
of the evening classes is that laboratory instruction is insisted on in all 
the advanced classes, and a student is allowed, by special permission only, 
to take up a lecture course without the corresponding practical class. 

The institute embraces the following departments: Mathematics 
(pure and applied); mechanical engineering; applied physics and elec- 
trical engineering; chemistry and metallurgy; dyeing, calico printing, 
and bleaching; the building trades, including sanitary engineering and 
plumbing; cotton spinning and weaving; domestic, including cookery, 
dressmaking, laundry, and millinery; hygiene and physiology; modern 
languages; school of art. 

The department of dyeing and calico printing is provided with a 
lecture theater, large experimental dyehouse, and a large calico print- 


ing laboratory. There is also a balance and burette room. The dye-. 


house is fitted with dye tables, giving accommodation for about 30 
students working at one time. These tables are arranged with ten 
sets of six dye pots. The pots are placed in glycerin, which is 
heated by steam under pressure. The tables are also provided with 
hot and cold water. At the end of the dyehouse there is a set of six 
color pans, heated by steam, and also drying ovens. Included in the 
equipment are large dye jigs, which are driven by power, and arranged 
so that full-width cloth can be dyed. Directly under the dyehouse is 
the calico-printing laboratory, replete with the most modern and 
full-sized printing machines, including a full-width sample-printing 
machine, a single-color sample-printing machine, a two-color sample- 
printing machine, an aging machine, hot-air drying and padding 
machine, steaming cottage, and a range of color-mixing pans. These 
machines are driven by means of a 7-horsepower alternating-current 
motor. The course of instruction covers three years, and is intended 
to give students desirous of obtaining positions in dyeing, printing, 
or bleaching works a thoroughly scientific and practical training in 
those branches of knowledge which underlie these industries. Lec- 
tures are given on dyeing and calico printing, bleaching, coal-tar 
coloring matters, etc. The experimental work is intended to giv 
students a thorough knowledge of the processes of bleaching, dyeing, 
and printing, the uses of mordants and their application in dyeing 
and printing, with the various natural and artificial coloring matters. 
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Practice is given in determining the commercial value of dye wares, 
in the detection of the nature of the coloring matters on dyed fabrics, 
and in color matching. 

In the building trades department courses have been arranged to 
meet the requirements of artisans belonging to the building trades. 
The lectures include geometry, building construction and drawing, 
carpentry and joinery, masonry, brickwork, house painting and deco- 
rators’ work, plumbing, and sanitary science. The course in building 
construction and drawing comprises the setting out of all branches of 
builders’ work, so that artisans not only learn to understand a sketch, 
but also how to set out working diagrams, ete., from drawings and 
written information. Students are taught to draw to scale from 
sketches and models of builders’ work. The syllabus of the lectures 
on carpentry and joinery and masonry and brickwork are similar to 
those set forth in the programme of the City and Guilds of London 
Institute. In house painters’ and decorators’ work the course of in- 
struction consists of lectures and practical work. The lectures are 
fully illustrated by designs, drawings, ete. The plumbing classes are 
arranged to meet the requirements of apprentices and others who 
desire to obtain a sound knowledge of the principles of their trade. 
They are also suitable for those sitting for the certificate of the Sani- 
tary Institute of Great Britain and for other examinations in sanitary 
science. 

The accommodation provided in the department consists of 2 lec- 
ture rooms, a large drawing office for about 60 students, a woodwork 
shop, 2 rooms for practical plumbing, and 2 rooms for painters’ and 
decorators’ work. The woodworking shop contains 20 benches, 2 
wood-turning lathes, band saw, circular saw, and grindstone, the whole 
being driven by means of an electric motor. The instruction consists 
of exercises in the use of tools, in the making of joints, hand railings, 
ete. Instruction is also given in wood turning. The plumbers’ shops 
are provided with all kinds of appliances necessary for complete 
instruction in practical plumbing. Instruction is given in the use of 
tools, preparation of solder, soil, etc.; in marking and cutting out 
sheet lead; in jointing and bending lead pipe of all diameters, and in 
making expansion joints, etc. The house painters’ and decorators’ 
workshops are well equipped with all kinds of tools, materials, and 
examples necessary for such work. 

The cotton spinning and weaving departments have been instituted 
in order to provide sound theoretical and practical instruction for those 
who are engaged in these important local industries. The courses 
include the spinning of yarns and the design and manufacture of all 
kinds of cotton fabrics. The classes are therefore of great service to 
those who are engaged not only in the manufacture, but also in the dis- 
tribution, of such goods. The equipment of the departments includes 
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a complete range of spinning and weaving plant, and the lectures are 
fully illustrated by means of lantern slides, models, ete. 

The object of the art department is (1) to give a thoroughly prac- 
tical knowledge of designing, drawing, painting, and modeling, espe- 
cially in their various applications to trades and industries; (2) to give 
facilities to those persons who desire to adopt art as a profession or to 
make it part of their general education. 

The school year opens in September. The sessions of the evening 
classes close in May and the day classes in July. All classes are open 
to persons of either sex. Tuition fees are payable in advance. 

Tho institute is under the general management of a technical instruc- 
tion committee, consisting of 5 aldermen and 15 councilors of the 
Salford County Borough Council, together with the mayor and an 
ex-mayor. There are 2 representatives—the principal and one of the 
protessors—from the council of Owens College, Manchester, and 2 
representatives from the Salford school board, in accordance with 
agreements made between these educational bodies and the committee. 
The committee have, in addition, appointed 12 members, all either 
large manufacturers or representatives of the various industries car- 
ried on in the borough, and appointed on account of their special 
technical knowledge to assist in organizing the work of the institute 
on truly technical lines, so as to insure that the instruction and the. 
equipment provided will be complete in every detail. 

The staff of instructors consists of the principal, 10 chief lecturers, 
and about 85 assistant lecturers and demonstrators, all of whom have 
had practical training and are specialists in their own departments. 

During the session of 1898-99 there were 1,431 individual students 
in attendance, making 2,823 class entries. Of the latter number, there 
were 2,640 entries in the evening classes. The entries in the trade, 
technical, and art classes were as follows: Day technical classes, 31; 
day art classes, 48. Hvyening classes—pattern making, 13; engineering 
workshop, 20; building construction, 120; carpentry and joinery, 111; 
plumbing, 95; sanitary science, 14; painting and decorating, 21; elec- 
tric wiring and fitting, 98; cotton dyeing, bleaching, and printing, 62; 
cotton weaving, 65; spinning, 15; art classes, 128; wood carving, 15. 

It is stated that many benefits of a general character have accrued 
to the industries of the locality as a result of the establishment of the 
institute, and that it has inereased the intelligence and efficiency of the 
working classes generally in the community. The effect upon those 
who have been under instruction has been beneficial in every instance. 
Many young men who have graduated from the institute are now occu- 
pying responsible and lucrative positions in England and elsewhere. 
Many of the local manufacturers take a lively interest in the work of 
the institute, and some of them pay the tuition fee of apprentices. 
The success of the institute is said to have led to the improvement of 
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shop training in the locality. The institute does not profess to teach 
trades to the extent of turning out finished mechanics, hence the 
graduates are required to undergo the usual period of apprenticeship 
before engaging as journeymen. The officials state that the institute 
schools have proved highly satisfactory, and have fully attained the 
end for which they were established. 


SALFORD IRON WORKS SCIENCE AND TECHNICAL SCHOOL, 
SALFORD. 


This school was established in 1873 by the proprietors of the Sal- 
ford Iron Works for the purpose of enabling the apprentices in the 
works to study the sciences allied to their trade. The firm requires all 
apprentices to attend the classes or, in certain cases, classes at other 
approved institutes, as a condition of their employment in the works, 
so that each handicraft may be acquired at the same time as the tech- 
nical knowledge necessary to it. 

The classes meet four evenings each week during the session. The 
course of instruction covers three years. The studies are arranged with 
a view to giving the students a thorough training in the elementary sub- 
jects. The studies of the first year include machine drawing and prac- 
tical plane geometry. In the second year machine construction and 
drawing, plane and solid geometry, and applied mechanics are taken up. 
The work of the third year includes a review of the second year’s course, 
with the addition of new examples and experiments. Students who have 
made satisfactory progress proceed with the consideration of more diffi- 
cult problems in geometry and a more thorough study of miscellane- 
ous details. The school is managed by the company. There are 5 
instructors. . More than 800 pupils have received training in the 
school sinee it was established. It is stated thet the school has been 
very profitable to the company in that it has helped to train up a bet- 
ter and more intelligent class of mechanics, whose services have been 
employed with advantage by the company, as well as by other indus- 
trial establishments. 


SHEFFIELD TECHNICAL SCHOOL, SHEFFIELD. 


The Sheffield Technical School, which is a branch of the University 
College of Sheffield, was established in 1883. The City and Guilds of 
London Institute had granted an annual sum of £300 ($1,460) for five 
years to the Firth College to found a professorship of mechanical 
engineering, with the proviso that a sufficient sum for appliances and 
maintenance should be raised from local sources. To give effect to 
the conditions of the grant, and to assure the establishment of a more 
comprehensive system of technical instruction, a public meeting was 
held on December 13, 1883, ‘‘for the purpose of carrying out in con- 
nection with Firth College a proposed technical department, having 
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special reference to the trade of the district.” An executive committee 
was appointed to carry out the work, and so satisfactory was the 
response to the demand for subscriptions and donations toward the 
school that a commencement was made in October, 1884, with lectures 
given in the Firth College. The scheme was, however, not in, full 
operation until February, 1886, when the work was transferred to 
new buildings especially erected for the use of the school at a cost of 
£13,000 ($63,265). 

After the passing of the technical instruction act in 1889 applica- 
tion was made to the town council of Sheffield to put the act in force, 
and to undertake the support of the technical classes. This application 
was granted, and the council of Firth College agreed, as long as the 
school was supported from local taxation, to transfer their governing 
powers to a new committee composed of representatives of the town 
council, Firth College, and the subscribers to the school. Between 
this date and that of the incorporation of the new college the site and 
buildings of the technical school were greatly extended and improved, 
over £12,000 ($58,398)—paid out of grants by the city corporation— 
having been spent in providing large additions to the metallurgical 
and engineering departments. In 1897 steps were taken to amalgamate 
the Firth College, the Sheffield Medical School, and the Sheffield 


Technical School, and a new charter was taken out under the name of 


the University College. 

The technological work is divided into two sections, namely, a 
technical department and a technical school. Day students over the 
age of 17 and such day students between the ages of 16 and 17 as have 
passed an entrance examination are admitted to the technical depart- 
ment, the work of which comprises engineering, metallurgy, and coal 
mining. The work of the technical schogl comprises the instruction 
given in the evening classes and, to such day students as do not belong 
to the technical department, in subjects preparatory or supplemental 
to the work of that department. Students may join any one of the 


classes without entering for the whole course; they may also enter for. 


instruction or research in any special branch of engineering or 
metallurgy. — ‘ 

The engineering courses are designed to meet the requirements of 
youths intending to become mechanical, electrical, or mining engi- 
neers, architects, or engage in industries where a knowledge of me- 
chanical principles is of importance. The full course extends over 
three years and includes attendance at lectures and classes, exper- 
imental work in the laboratories, and practical work in the work- 
shops and drawing office. All students in the day classes take the 
same general course for the first two years, after which they special- 
ize during the third year in either mechanical, electrical, or civil 
engineering. 
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The workshop courses, though not intended to supersede the train- 
ing of the engineering factory, provide students with the means of 
acquiring more or less manual skill in the use of tools and the per- 
formance of the various operations as carried out in engineers’ shops. 

The woodworking department contains benches to accommodate 36 
students working at one time, and is equipped with all necessary tools 
and wood-turning lathes. There is also a smith’s shop, which contains 
appliances for giving instruction in forging, welding, hardening, tem- 
pering, annealing, etc. In addition to the usual courses in mathemat- 
ics, mechanics, and physics, lectures are given in mechanical engineering 
and machine design. 

The work of the mining department is arranged in two courses, 
namely, advanced and certificate. The advanced course is for stu- 
dents who, while serving their articles or just before doing so, are 
able to devote the whole of the first year and two days a week in the 
two subsequent years to work in the school. The certificate course is 
arranged for those who are already engaged in colliery work and who 
can attend the lectures and classes one afternoon each week for twe 
years. The studies outlined in this department include coal mining, 
experimental mechanics, chemistry, steam, mine surveying, electricity 
as applied to coal mining, metalliferous mining, and a course for local 
teachers in coal mining. 

The distinctive feature of the school is the metallurgical department. 
This department has been equipped with a view to meeting thor- 
oughly the requirements of local industries, and is now considered the 
most complete of its kind for teaching the practical manufacture, the 
chemical constitution, and the physical properties of steel. The course 
in metallurgy is as follows: 


PRACTICAL METALLURGY—IRON AND STEEL. 


First year: Elementary iron and steel analysis; determination of carbon by color; 
estimation of silicon, phosphorus, manganese, iron, and sulphur; mixing, melting, 
casting, chemically and mechanically testing, forging, hardening, and tempering the 
various qualities of crucible cast steel, annealed and unannealed. 

Second year: Advanced iron and steel analysis; determination of carbon by com- 
bustion; estimation of tungsten, chromium, copper, and aluminum; mixing, melt- 
ing, casting, and chemically and mechanically testing the various kinds of pig irons 
cast in chills, in sand, annealed and unannealed; manufacture of cast iron, malleable 
iron, and steel castings; case hardening, manufacture and testing of the various quali- 
ties of open-hearth steel; analysis and mechanical testing of the various qualities of 
Bessemer steel. 

Third year: Advanced iron and steel analysis; determination of arsenic, nickel, 
and titanium; microscopical examination of steel and iron; analysis of fuel; analysis 
of furnace and waste gases; practical calorimetry; analysis of iron ores; dry assay for 
iron; analysis of slags and refractory materials; pot making; preparation of metallic 
tungsten, ferro-manganese, ferro-chrome; technical analysis of boiler water; practical 
pyrometry; determination and platting of the recalescence curves of steel. 
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METALLURGY OTHER THAN IRON AND STEEL. 


Section I: Assay of gold, silver, copper, and lead ores by wet and dry methods; 
copper and lead smelting; gold, silver, and copper parting; analysis of fuel and prac- 
tical calorimetry. 

Section II; Analysis of brass, gun metal, German silver, britannia metal, type 
metal, fusible metal, and white metal; mixing, melting, casting, and chemically and 
mechanically testing the alloys; analysis of refractory materials. 


PRACTICAL FUEL COURSE. 


Complete analysis of coal, coke, etc.; calorimetric determination of their evapo- 
rating power; determination of the caking or nonecaking properties of the various 
classes of coal; determination of the quantity and composition of the gas yielded by 
various coals; eudiometric analysis of gaseous fuel; testing of fire clays. 

In addition to the practical course there are also lecture courses on iron and steel 
manufacture, fuel and refractory materials, and on general metallurgy. 

Workshops: The ironwork course consists of graduated exercises at the vise, with 
practice in the use of the various tools and appliances. The machine tool shop 
course is intended for the more advanced students, and consists of (1) the study of 
the design and construction of the various standard types of machines; (2) a course 
of practical exercises, to enable the student to acquire a working knowledge of the 
use and capabilities of the machines. In the woodwork shop the courses of instruc- 
tion include a general course on the use ef woodworking tools, including the elements 
of engine pattern making. 

Engineering drawing: In the drawing office students are taught to make working 
drawings from dimensioned sketches, as well as to make hand sketenes from actual ~ 
examples of machine details. More advanced students prepare drawings, both gen- 
eral and detailed, from actual measurement of engines and machines and from original 
designs. 

In the design class a course of 30 lectures is given on the design of engine and 
machine details. 

The work is principally carried on in a building equipped with a 25- 
hundredweight open-hearth steel furnace, complete with gas producer, 
hydraulic cranes, forced-draft appliances, and falling-weight test; a 50- 
ton testing machine, complete with tensile torsion, crushing, and trans- 
verse gear; a crucible-steel house, melting holes, pothouse, and pot- 
making tools. There is a flame and ore annealing furnace for the 
production of malleable iron castings and the annealing of steel cast- 
ings and an iron cupola, drying stove, and all appliances necessary 
for the production of green and dry sand castings. The laboratory is 
fitted with modern apparatus for metallurgical analysis, more espe- 
cially for the rapid and accurate chemical examination of iron and steel, 
fuel, and refractory materials; alsoa complete pyrometric installation 
and specially designed appliances for the micrographic analysis of 
metals. General metallurgy is also covered in a separate course deal- 
ing with metals (other than iron and steel) used in the arts. 

The courses of instruction in the evening classes are of a more varied 
character than those of the day classes and, among others, include 
electroplating, carpentry and joinery, plumbing, building construc- 
tion, etc. 
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The school year commences in September. The sessions of the 
evening classes close the latter part of April, and those of the day 
classes extend to the latter part of June. 

The school is managed by a technical committee, a majority of which 
consists of representatives of the council of the city of Sheffield. 

There are 12 professors and lecturers. The instructors in shopwork 
have had practical training. During the session of 1899-1900, there 
were 169 students in the day classes and 907 in the evening classes. 
The attendance in the principal evening classes was as follows: Mathe- 
matics, 110; magnetism and electricity, 108; electrical engineering, 
192; machine construction and drawing, 169; applied mechanics, 89; 
steam engine, 121; engineering workshops, 34; lectures on iron and 
steel, 70; lectures on fuel, 31; electroplating, 17; building construc- 
tion, 132; plumbers’ classes (lectures and geometry), 42; carpentry 
and joinery, 84; photography, 15; telegraphy and telephony, 20. 

The revenue of the school is derived principally from grants from 
the city of Sheffield, the county councils, the Drapers’ Company of 
London, and from tuition fees. The cost of maintenance for the year 
ending June 30, 1900, was £9,765 ($47,521). 

The benefits which have followed the establishment of the school 
are said to be of a general character. The school has increased the 
intelligence and efiiciency of the working classes generally and has 
contributed a great deal toward promoting industrial, educational, 
and social development in the community. Fora time the school had 
some trouble with local labor unions because of the fact that the 
plumbing classes were opened to architects and employees who had 
not served an apprenticeship. There was also some trouble during 
the earlier years with the steel workers’ unions, which arose in con- 
nection with the metallurgical classes. These controversies were 
readily adjusted, and now, it is said, the school has no stronger friends 
than the trade unions, three members of which are on the council 
committee. It is stated that higher wages, steadier employment, and 
more rapid promotion have accrued to those who have attended the 
school. 

All graduates are required to serve a full period of apprenticeship 
before engaging in regular work. In the opinion of the officials the 
success of the school has led to improved shop training in the vicinity. 

The school has proved satisfactory in every respect and has attained 
the end for which it was established. 


MINING AND TECHNICAL SCHOOL, WIGAN. 


This school was organized in 1857 and opened to the public in Au- 
gust, 1858. Classes in mining, geology, chemistry, and mechanics were 
formed, and instruction suited to the needs of the working people in 
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the district was begun. The work continued on these lines for a num- 
ber of years with a considerable degree of success. In 1893 the 
Wigan technical school committee, the county borough council of 
Wigan, and the Lancashire County Council undertook the joint man- 
agement of the institution. The school committee gave the use of the 
school property, the interest of an endowment fund of £5,000 ($24,338), 
and continued their annual subscriptions; the county borough council 
gave the whole of the amount received under the local taxation (cus- 
toms and excise) act of 1890, and the Lancashire County Council gave 
a yearly amount of £500 ($2,433) and threw open their scholarships 
to competition by residents of the borough of Wigan on equal terms 
with residents of the county. This joint arrangement enabled the 
work of the school to be greatly enlarged and made it necessary that 
larger and better accommodations should be provided. In 1897 the 
managing director of the Wigan Coal and Iron Company, a concern 
employing some 10,000 people, who had always taken an active inter- 
est in the work of the school, took the initiative in raising a sum of 
£40,000 ($194,660) with which to build and equip a mining and tech- 
nical college. This proposition met with popular favor, and ample 
funds were obtained, and the work of construction was commenced at 
once with the expectation that by 1902 the work of the school, which 
heretofore has been conducted in buildings some distance apart, would 
be transferred to a handsome, commodious, and thoroughly equipped 
building. 

The chief subject of instruction has always been that of mining, and 
the large classes have comprised a substantial proportion of working 
miners. Class lectures have been given in mining on several evenings 
in each week according to the syllabus of the science and art depart- 
ment. Since the passing of the coal mines regulation act in 1872, 
which made it necessary for intending colliery managers to obtain cer- 
tificates by examination conducted by the home office, special courses of 
instruction have been given on Saturdays, and have been well attended 
by those aspiring to the management of mines. During each session 
visits, on the invitation of colliery owners and managers, are made to 
collieries in the district, and every facility is afforded for obtaining 

personal information on the best mining practice in every department. 
"In addition to the mining department there is a large range of sub- 
jects in other departments. The courses in the science department 
include theoretical and applied mechanics, building construction and 
drawing, chemistry, magnetism and electricity, machine construction 
and drawing, mathematics, geometry, steam, and engineering. The 
technical courses embrace carpentry and joinery, cotton spinning and 
weaving, and iron and steel manufacture. In the art school instruction 
is given in free-hand, model, and perspective drawing, light and shade 
work, modeling, painting, principles of ornament, and design. There | 
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are also commercial and domestic courses and a manual course in 
woodwork and wood carving. 

The regular school year opens in September and closes the latter 
part of June. There are 24 instructors. During the session of 
1898-99 there were 1,705 individual students, making 2,929 class 
enrollments in 88 departments and subjects. 

Hitherto the operations of the school have been confined almost 
entirely to evening sessions, and as the instruction provided is chiefly 
for the benefit of the masses of the people, the executive committee 
strongly favor the continuance of this plan, as it enables the students 
to follow practical work in the mine, mill, and steel works during the 
day. When the new buildings are occupied, it is proposed to arrange 
a plan for imparting preliminary education on art, science, and tech- 
nical subjects during the day to the best scholars of the elementary 
public schools in the town and district. 

The benefits accruing as a result of the establishment of the school 
are of a general character. Many of the early students are now 
holding distinguished positions in the industrial works of the district. 


SCOTLAND. 
HERIOT-WATT COLLEGE, EDINBURGH. 


In October, 1821, this school was opened under the name of ‘‘The 
School of Arts.” Its announced purpose was ‘‘for the better educa- 
tion of the mechanics of Edinburgh in such branches of physical 
science as are of practical application in their several trades.” With 
this general object in view the two leading classes then established were 
those in chemistry and mechanical or natural philosophy. These have 
~ continued to the present to be fundamental subjects of education in 
the school. The first session was attended with great success, the 
number of students having been 452; and at its close, in accordance 
with the wish of a number of students, a class in mechanical drawing 
was opened during the summer session. During the first session the 
students organized among themselves a class in higher arithmetic and 
geometry, and this led to the foundation of a regular class in mathe- 
matics. For many years no other classes were added, but in later 
years the range of the education offered has been enlarged until its 
present scope has been reached. Women were first admitted in 1869. 
The premises first occupied were of a very humble character. 

In 1851 the Adam Square building was purchased ata cost of £2,500 
($12,166), and the institution took the title of The Watt Institution 
and School of Arts. In 1871 this building was pulled down. Arrange- 
ments were made to transfer the school to Chambers street, and it 
occupied its new buildings in the winter of 1873-74. In 1885 the 
school was consolidated with George Herriot’s hospital and in 1886 
entered upon its present plan of operation under its present name. 
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This institution is said to have been the first in Great Britain which 
was founded for the express purpose of giving education in the prin- 
ciples of science to the industrial classes. As time passed it entered 
upon a much larger field of education than was contemplated by its 
founders, but the management has never lost sight of the leading idea 
of making its work of real practical interest. 

The fees charged for the various courses vary according to the course 
taken and the number of hours daily devoted to classes. The fees of 
artisan students, or of others who desire to attend the day classes and 
require aid to do so, may be remitted in whole or in part; but appli- 
cants requesting this remission are required to furnish satisfactory 
evidence of their fitness to benefit by the instruction given at the col- 
lege. Students not engaged in the trade to which their studies apply 
are charged, for some of the courses, a greater fee than is charged 
apprentices or workmen. 

The work of the college is divided into day classes and evening 
classes, and the courses of study cover a wide range of subjects out- 
side of those properly coming within the scope of this inquiry. The 
day school offers instruction in mathematics, physics, electrical and 
mechanical engineering, mechanics, chemistry, commerce, modern 
languages, and to special classes in agricultural subjects. The even- 
ing school provides courses in fine art, chemistry, mining, geology, 
botany, zoology, physiology and hygiene, veterinary science and 
literary and commercial courses, as well as those subjects mentioned 
under the day school. Instruction of a technical character is given in 
a number of trades and occupations, and brief outlines of these courses 
follow: 

Metal working: These classes offer instruction, both theoretical and practical, in - 
fitting, turning, machining, and smithing. The practical side of the course is given 
special emphasis, and students are trained in the use of the various tools and 
machines, and required to perform the operations usual in the factory or workshop. 

Carpentry and joinery: This class is intended for persons actually engaged in the 
trade, and with it must be taken building construction and geometry, unless 
the student is already proficient therein. The course embraces such subjects as.tim- 
ber, tools, and labor-saving machinery, drawing-in rods for frames, working draw- 
ings showing in detail the proper construction of doors, windows, stairs, trusses, 
roofs, newels, etc.; mortises, tenons, bevels, hip rafters, ete., and advanced instruc- 
tion in the more complicated operations in building. Ample practical work is given 
throughout the course, and each student is required to design and execute an 
original piece of work to submit to the science and art department before he can 
take that examination. 

Masonry and brick work: The course includes bond in brick work, hollow walls, 
bonding stones, ashlar, rubblework; description, suitability, and preferences of 
various stones; nature of limes, cements, and sands; construction of foundations, 
sewers, stone stairs, arches, and cornices, and working detail drawings of various 
constructive and ornamental features of masonry and brickwork. 

Plumbing: This course has been arranged witha view of encouraging apprentices 
to take it in its entirety. Those portions of arithmetic, drawing, and physics which 
are necessary to a proper understanding of the work are provided in the first year’s 
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studies. This year also includes instruction in lead laying, pipe bending, and 
soldering. The work of the second year embraces laws of heat as affecting coatenale: 
liquids, and gases, properties of materials, tools employed, solder and soldering, 
blowpipe work, brazing, roofing, traps, drains, ventilation, water supply, cisterns, 
closets, baths, ete. Each student receives two hours’ practical instruction each 
week. These practical exercises include setting out, fixing, and laying platforms, 
domes, turrets, and dormers; setting up, mitering, turning, etc.; making and fitting 
apparatus; bending, supporting, and fixing pipes, and nies. sinks and cisterns. 
There is a course in sanitary science arranged to supplement the course in plumbing. 

Cabinet making: This class takes up all kinds of furniture, of which full size 
detail drawings are made. The various styles, such as Adams, Sheraton, and 
French, are dealt with. The work of the class includes exercises in drawing cabinet 
and chair work to scale; construction and setting out rods; information as to woods, 
veneering, and other matters connected with the trade. 

Typography: Among the subjects treated of in this course are type ratios in rela- 
tion to sizes of books and prices of composition; the linotype, or other type com- 
posing and distributing machines; the production of line and half-tone blocks; print- 
ing in colors; the principles of machine construction for letter-press printing; mak- 
ing estimates, and the general management of a printing office. The necessary 
practical instruction required in the course is not given in the college, but under the 
Edinburgh branch of the British Typographia, and students in the college are limited 
to those who have attended practical classes. Such instruction in arithmetic, 
theoretical and applied mechanics, English, Latin, Greek, French, and German as is 
useful to printers is provided for those who desire to avail phone ise of it. 

Lithography: The class work of this course is arranged witha special view of. pro- 
viding apprentices such elementary instruction concerning materials and processes as 
will help them to understand what they see and do in the workshop. The subjects 
included are methods of patching, transferring and printing, preparing work drawn 
on stone, mixing of colors and proving chromo work, and various devices employed 
and details to be attended to are discussed. Opportunities for practical work are 
afforded to the greatest possible extent. 

Watch and clock making: The subjects of technical study in this course are chosen 
and arranged with a view to qualifying students for the City and Guilds examinations, 
and embrace time, characteristic properties of metals employed, motors, calculation 
of trains, friction, tools, escapements, pendulum, balance and balance spring, and 
drawing. 

There is a class in i Ses and electrical fittings which is arranged 
for wiremen and other workmen in electrical trades. Instruction is 
also given in electrical instrument making and in other subjects con- 
nected with general electrical work. Systematic instruction is offered 
to apprentices in house painting, including lettering, graining, mixing 
material, cutting stencil, etc. There are also lecture courses in car- 
riage building, photography, gas manufacture, and ornament and 
design. 

The college is under the control of a board of governors consisting 
of 21 members. 

During the year 1899-1900 there were enrolled 157 day students 
and 3,886 evening students. Of the total number 639 were females. 
Some idea of the class of male students attending the college may be 
had from noting the trades from which they are drawn. ‘There were 
in the evening school 411 students from building trades; 489 engineers, 
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metal workers, ete.; 101 from printing trades; 119 painters; 126 
plumbers, gas fitters, etc.; more than 900 clerks, salesmen, book- 
keepers, etc. 

The industries of the city have undoubtedly been benefited by the 
college. Many employees insist that boys shall take the day course 
in the college before beginning their apprenticeship, and offer to take 
shorter terms of apprenticeship in case they do. While apprentice- 
ship is usually required, in many instances it is merely nominal. 

Labor unions have always been friendly. They recognize the value 
of the training given, as they observe the rapid rise of those who have 
received it. 


GLASGOW AND WEST OF SCOTLAND TECHNICAL COLLEGE, 
GLASGOW. 


The main objects of this college are to afford a suitable education to 
those who wish to qualify themselves for following an industrial pro- 
fession or trade, and to train teachers for technical schools. 

The college was founded in 1886, in accordance with a scheme 
framed by the commissioners appointed under the provisions of the 
educational endowments (Scotland) act, 1882, whereby Anderson’s 
College, the Young chair of technical chemistry in connection with 
Andérson’s College, the College of Science and Arts, Allan Glen’s 
Institution, and the Atkinson Institution were placed under the man- 
agement of one governing body. Considering Anderson’s University, 
incorporated in 1796, as the beginning of the present college, it is the 
oldest college of its kind in Europe. The chemical laboratory, opened 
in 1830, was the first public laboratory in Great Britain. 

Complete courses are provided in mathematics, natural philosophy, 
chemistry, drawing, engineering, and other subjects, and the applica- 
tion of these subjects to the industries and arts. In the day classes 
instruction is given in civil engineering, mechanical engineering, naval 
architecture, electrical engineering, architecture, chemical engineer- 
ing, metallurgy, mining engineering, mathematics and physics, chem-_ 
istry; in the evening classes are taught mathematics and physies, 
chemistry, natural science, chemical industries, mechanical engineer- 
ing, naval architecture, metallurgy, electrical engineering, coal mining, 

-architecture, and building construction. 

Students 16 years of age or over are admitted to any of the college 
classes in the day school on satisfying the professors whose classes 
they attend that they are prepared to profit by the instruction pro. 
vided. Students under 16 years of age and those who desire to qualify 
for a diploma must pass a preliminary examination in English, mathe- 
matics, and free-hand drawing. Students desiring admission to the 
evening classes are expected to have gone through a course equivalent 
to that of a board school, and to possess such knowledge as will enable 
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them to profit by the work of the classes. The fees vary according to 
the course taken, but are generally lower in evening classes than in 
day classes. A number of bursaries, scholarships, and medals are 
annually awarded. These prizes vary in value from £2 to £125 (89.73 
to $608) per year. 

The ordinary courses of study in day classes extend over three years, 
but arrangements are made for adyanced students to continue their 
studies in any of the laboratories. The day classes are complete in 
themselves as far as possible, but students are strongly advised to 
attend such evening courses of lectures of a practical nature as have a 
special bearing on the department they may have selected. Students 
are at liberty, however, to extend their work beyond three years, or 
to vary its order, if they find it necessary or convenient to do so. 

Courses of study in evening classes are designed to meet the wants 
of students engaged in the chief local industries. Each course usually 
occupies four winter sessions, but may cover a longer period if a 
student so prefers. 

The full day courses are civil, mechanical, electrical, chemical, or 
mining engineering, naval architecture, architecture, metallurgy, 
mathematics and physics, and chemistry. ° 

The day classes also offer short lecture courses in a number of 
subjects of interest and value to those who have not the time to devote 
to a full course. 

The evening classes are arranged more particularly with a view of 
accommodating those engaged in industrial occupations. Some of the 
more important courses are here outlined: 

Plumbing: The instruction is divided into two lecture courses, with accompanying 
shop work. The first course deals with the properties and qualities of leads, zinc, 
tin, cements, etc.; solders (their composition and use), fluxes, soldering bits, blow- 
pipe work, brazing, and plumber’s tools; geometry as applied to plumbing, cutting 
out sheet lead, setting out work and making working drawings; workshop arithme- 
tic; roofing, rain drainage, and other external plumbers’ work; varieties of traps, soil 
pipes, drains, their sizes, materials, and construction; water supply for houses, such 
as the construction of cisterns and their management and care, water-closets, baths, 
lavatories, sinks, etc. : 

The second course enters into a more detailed treatment of the above subjects and 
takes up in addition the action of air, waters, acids, gases, etc., upon lead, zinc, and 
tin; the manufacture of metals into the various forms in which they are used in 
plumbing; casting lead tubes and coating them internally; sanitation, hydrostatics, 
and hydrodynamics; principles of hot-water circulation and hot-water heating; 
and the various systems for the disposal of sewage. 

The practical shopwork includes traps, bends, and pipes; solder jointing by iron, 
copper, bolt, and blowpipe; making and fitting up bath waste connections, and 
lining cisterns and sinks; roof work, platforms, gutters, cesspools; various forms of 
solder jointing; pipe bending by various methods, and other practical plumbing 
operations. No one is admitted to the practical class who is not attending the lec- 
tures or who has not previously attended them. 

Sheet-metal work: These classes are conducted in association with a committee 
appointed by the Scottish Tin Plate and Sheet-Metal Workers’ Society, and the 
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instruction is of a thoroughly practical character. The subjects embraced are draw- 
ing, geometry in its applications to sheet-metal work, mensuration rules, patterns 
of various kinds, the manufacture of all kinds of sheet metals, tinning and galvaniz- 
ing processes, brazing and soldering; general principles of hollowing, planishing, 
stamping, and annealing sheet metals; joining sheet metals by brazed, soldered, 
riveted, and grooved joints; baths, hoods, domes, spout patterns, pipe bends, physi- 
cal and chemical properties of metals and fuels, ete. Ample practical work is pro- 
vided in the well-equipped workshop. These classes have been in operation only 
one year (1901), yet this course is said to have better attendance than any other 
of its kind in Great Britain. ’ 


There is a very comprehensive and thorough course in architecture 
and building construction, which seems to be designed for architects 
rather than mechanics. Every detail of building construction is 
thoroughly taught. 

The department of industrial arts offers instruction in house and 
church decoration, sign writing, imitation of woods and marbles, 
glass gilding, etc.; ornamental work, lithographic printing, furniture 
designing, and wood carving. Some of these courses include practical 
shopwork, notably lithographic printing and wood carving. 

The institution is under the management of a board of governors. 

During the year 1898-99 there were 3,786 students in attendance at 
the college, of whom 3,485 were in evening classes and 301 were in 
day classes. In the sheet-metal classes there were 141 theoretical 
students and 115 who took practical work. There were 174 in the 
theoretical and 97 in the practical plumbing classes. The classes in 
architectural building had 409 theoretical students and 147 who took 
special courses in some branch of the subject. 

The college owns and occupies several buildings, but it has not 
room to accommodate all who desire toattend. A new building is now 
(1901) in prospect and a fund is being raised for that purpose. 

The work of the college has increased the intelligence and efficiency 
of the working classes and has enabled them to have steadier employ- 
ment, more rapid advancement, and better wages. Trade unions are 
very friendly to the institution, as is evidenced by the fact that plumbers 
and sheet-metal workers’ associations have been instrumental in estab- 
lishing classes for their trades. The general benefits accruing to the 
industries of the locality are suggested by the growing number of 
students, and by the fact that employers show a preference for former 
students. 

Heretofore the theoretical side of education has been more empha- 
sized in most of the college work, but when the prospective new 
building is completed more practical instruction will be given. 

The income of the college from all sources for the year 1899 was some- 
what in excess of £25,000 ($121,663). More than £20,000 ($97,330) of 
this amount came from endowments and public sources, only about 
£5,000 ($24,333) having come from fees from students. 
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IRELAND. 


Technical instruction has not as yet made much progress in Ireland, 
except in a few of the larger cities. 

The return of the department of science and art, ‘showing the 
extent to which, and the manner in which, local authorities in Ireland 
have applied, or are applying, funds to the purposes of technical edu- 
cation (including science, art, technical and manual instruction) during 
the year 1898-99,” shows that twelve local authorities made grants 
under the technical instruction acts, and that one of these authorities 
is also applying part of the taxes levied under the public libraries acts 
to teach technical education. 

The more important schools where technical instruction is given are 
located in Dublin, Belfast, Cork, Galway, Pembroke, and Limerick. 

Most of the schools give instruction in the subjects of the science 
and art department, and in addition thereto technical instruction is 
also given in the following subjects: Flax spinning, linen and woolen 

weaving, plumbing, carpentry and joinery, pattern designing, mechan- 
ical and electrical engineering, dyeing and printing, tailoring, painting 
and decorating, metal-plate work, boot and shoe making, boat build- 
ing, net making and mending, lace making, embroidery, millinery, 
dressmaking, knitting, cookery, laundry work, wood carving, ete. 
The amount expended toward the maintenance of technical classes for 
the session of 1898-99 was £4,523 ($22,011), and of this sum £3,617 
($17,602) was raised under the local rate of 1 penny in the pound. 


ATTITUDE OF EMPLOYERS, GRADUATES OF TRADE AND 
TECHNICAL SCHOOLS, AND LABOR UNIONS TOWARD 
TRADE AND TECHNICAL EDUCATION. 


The statements that follow present in a condensed and summarized 
form the opinions of employing proprietors of establishments in a 
number of leading industries, graduates of trade and technical schools, 
and officers and representative members of labor unions in regard to 
industrial education. The information was obtained from representa- 
tive persons in various parts of the country through personal visits 
of agents of this Department. The statements made set forth the 
opinions of the persons responding to the inquiries of the Depart- 
ment, just as the statements of the preceding portions of this chapter 
in regard to the schools are largely the opinions of the school officials. 
The persons personally interested in the subject thus speak for them- 
selves. In no case should these criticisms or opinions be considered as 
emanating from this Department. 
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ATTITUDE OF EMPLOYERS. 
BOOT AND SHOE INDUSTRY. 


Technical schools are proving to be of great advantage to this indus- 
try. They have raised the average value of the workman to his 
employer, and consequently students and graduates are more sought 
after and receive higher remuneration. It is said that further pro- 
vision for special education in the trade would enlarge and improve 
the industry, and it is generally conceded that failure to make such 
provision will result in injury to the business. 

It is admitted by some that the American shoe manufacturer can 
produce his goods at less cost than his English competitor and at the 
same time pay comparatively higher wages. This is accounted for by 
the fact that the American workman can do more work in a given 
time, while the factory is better organized and consequently can turn 
out a greater production with a given number of operatives. The 
cure for this difference in the productive capacity of the workmen of 
the two countries is thought to be technical training. One manufac- 
turer says: 

English workmen have persisted in applying old and worn-out 
principles to modern industry, while the Yankee workman endeavors 


to operate his machine for all it is worth, and the only limit to its 
productive capacity is the relative ability of the operatives. Indus- 


trial training must be provided to explain and illustrate the practical - 


working of “modern machiner y to foremen and workmen generally. 
If technical education had been adopted twenty years ago, instead of 
being talked about, there would have been much greater “improvement 
in production, * * * and the trade asa whole would have been 
in a much better position than it is to-day to compete in the mutual 
markets of the world. 

The best workmen are those who have had shop training supple- 
mented by technical school training. There are few apprentices in 
the trade, and all arrangements concerning apprenticeships are usually 
made to conform to union rules. There is never any interference, s 
long as the number of boys (not apprentices) is kept within the agreed 
limit. Only extraordinary boys will learn the trade thoroughly in 
the factory. Specialization of work makes it next to impossible to 
learn more than is found in the particular departments in which they 
are employed. There is no systematic instruction in the shop, and 
the learner follows the ordinary routine of daily work. 


BUILDING TRADES. 


The weight of testimony among builders, and especially among 
master plumbers, is to the effect that technical schools have increased 
the general intelligence of the workmen. Notwithstanding the fact that 
in some communities the facilities already provided are not fully util- 
ized by the workmen, it is thought that further provision for technical 
instruction would be a benefit to the industry generally. 


° 
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While shop training is absolutely essential to an acquaintance with 
practical routine work, yet it is difficult, and in most cases impossible, 
to learn a trade thoroughly ina shop. Apprentices are required to 
act rather as helpers to regular journeymen, and unless the appren- 
tice is a “pusher” he serves thus until he is 21 years of age, and 
remains a laborer or unskilled hand. These conditions make school 
training necessary, and the general opinion is that the most perfect 
system of training consists in both school and shop instruction. In 
most cases the number of apprentices is limited to conform to the 
requirements of trade unions, and the latter do not put any obstacle 
in the way of the apprentice. 

Some employers contend that school training should not shorten the 
regular period of apprenticeship, while others think that faithful 
attendante upon a good technical school should entitle the apprentice 
to a reduction of from one to three years from the regular term. 


CARRIAGE BUILDING. 


A director in one of the most prominent coach manufacturing com- 
panies in London says that technical training has stimulated the per- 
sonal interest of the workmen in their trade; it has developed their 
intelligence and made them quick to perceive and ready to adopt new 
methods; their character has been improved; and they are thérefore 
of more value to employers, and get better pay and more permanent 
employment. Additional facilities should be afforded for workmen to 
attend technical schools, and it is thought that it would be beneficial 
if attendance were made compulsory. 

The best training is that of the shop and school combined. In the 
shop one’s time should be devoted to rapid execution of work, and 
this does not permit instruction. There is no regular system of train- 
ing in the shop, and there are few apprentices in the coach-building 
trade in London. School instruction should not shorten the time 
which a learner should serve ina shop. Manual ability can only be 
tested and proved by shop experience. 


DYEING. 


One man engaged in this business says that the industry can not 
be enlarged or improved by further provision for technical educa- 
tion, and another one says it can. It is agreed, however, that sound 
technical training is very valuable in connection with shop training. 
In ordinary practical work shop training alone is adequate, except in 
giving a knowledge of chemistry, and this must be acquired in some 
school. Shop training is given only in connection with the ordinary 
routine of the work. Trade instruction should not shorten the terms 
of apprenticeship, except in special cases. Labor unions do not intez- 
fere with apprenticeships in this industry. 


1182 REPORT OF THE COMMISSIONER OF LABOR. 
FURNITURE AND CABINETMAKING. 


The representative of an upholstering establishment says that trade 
schools relating to this industry are of too recent establishment to 
show much effect upon workmen. It is his opinion that technical 
training for foremen, workmen, and designers would be a great advan- 
tage to the business, and that unless better provision is made for such 
training in the immediate future the industry must suffer. 

The ideal training is shop practice supplemented by technical 
instruction, but the school training should not shorten the term of 
apprenticeship. There has been no conflict with labor unions as to 
the number of apprentices, but the unions are sometimes extremely 
arbitrary as to the time when a boy shall be advanced to the stage of 
an ‘‘improver.” The mechanical training in the shop is good, but 
unless a youth is acquisitive he gains little technical knowledge. 
There is little system in shop training in this industry. 


HOUSE DECORATING. 


This industry has been improved by technical schools, although in 
communities where the schools are of recent origin the improvement 
is not so marked. The schools develop intelligence in their pupils, 
and consequently give to the trade workmen who are of more value to 
empleyers. Their superiority is appreciated and they are soon able 
to command full wages. Further provision for technical instruction. 
would benefit the industry in general, and it would be of special 
advantage to the artistic side of the trade. Education begets and 
cultivates higher ideals, and if it is not provided there is danger, some 
believe, of the industry going backward. Others feel that there will 
always be men who will find their way to the front, whether there are 
schools or not. 

Lack of systematic training in the shops makes it essential for the 
apprentice to attend a technical school. Shop training is of most 
importance, and in exceptional cases is sufficient, but the majority of 
workmen would be benefited by a supplementary technical course in 
a good school. In most branches of this business the number of 
apprentices is limited by trade unions, but the limitation varies in dif- 
ferent localities. Apprentices are usually bound until’ they reach the 
age of 21 years, the apprentice usually beginning at the age of 15, thus 
making the term six years. There is a feeling that labor unions are too 
exacting with reference to apprentices. As has been intimated, the 
trades do not afford adequate instruction for learners. Competition 
compels employers to consider first. their own interests, and this 
frequently conflicts with the interests of the apprentice. 

Boys who have spent a year in a technical school should have that 
much time deducted from the term of apprenticeship, but no amount 
of school training can entirely take the place of a practical training 
under the highly varying conditions to be met in shop work. 
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The special education provided for some of the trades in this indus- 
try has produced a marked improvement in style of products and 
methods of work, and it has increased the wage-earning power of 
those who have taken advantage of it. Further provision for trade 
and technical instruction would certainly improve the industry, and if 
such provision is not made it is thought that it will suffer from the 
competition of those countries that are more advanced in their methods 
of technical and scientific instruction. 

Some trades provide the apprentice with adequate instruction, but 
on account of the lack of system most of them do not, the instruction 
being usually dependent upon workmen under whom the apprentice 
serves. “Opinion among employers is about equally divided as to 
whether school instruction shortens the term of apprenticeship or not. 
All agree that the ideal trade training is a combination of school 
instruction and shop practice. 


METAL TRADES. 


Technical schools have been generally beneficial to workingmen in 
the metal trades. The apprentice who has been to a school comes to 
his work with a fair knowledge of the use of tools and with a greater 
intelligence than his fellows. The school has enlarged his ability to 
understand and take hold of his work, it has improved him in charac- 
ter, elevated him as a man, and therefore made him more useful to his 
employer, besides enabling him to command better wages. Occasion- 
ally there is found an employer who has not been so favorably 
impressed with the work done by the schools, but such are rare. 

Among a large proportion of employers there is a conviction that 
this industry could be improved by further provision for technical 
education, and that the business will suffer if such provision is not 
made. Others say they would like to see further results from the 
schools already established before expressing an opinion as to the 
desirability of establishing more. 

It is universally agreed that the shop and school combined afford 
the ideal training. Shop training alone leaves the workman entirely 
dependent upon his foreman. He may be a good workman, capable 
of rendering satisfactory service in that line where he has had ample 
experience, but take him away from this and he will fail, while a tech- 
nical man would have no difficulty in succeeding. Shop training alone 
does not sufficiently develop the workman’s mental power, and under 
modern shop methods thorough training is impossible. 

In some localities labor unions limit the number of apprentices to 
one for every four journeymen. The usual term of apprenticeship is 
five years—from 16 to 21 years of age—and this is not considered too 
long. A few shops have an arranged system of training for their 
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apprentices, but in most places the apprentice goes through the ordi- 
nary routine of the shop in the manner that is most valuable to the 
employer. For the ordinary workman this is thought to be sufficient, 
but for those who aspire to higher positions as foremen or superin- _ 
tendents it is inadequate. It is not considered wise to shorten the 
term of apprenticeship because of any technical training an apprentice 
may have had. It is best for him to serve the full term, for by so 
doing he will gain enough to compensate him for the time spent. 


MODELING AND SCULPTURE. 


Technical training, it is said, makes a workman more intelligent, 
careful, and skillful, thus securing for the trained workman a better 
remuneration, save in cases where trade unions require that all men 
shall be paid the same wages regardless of their ability. Further 
provision for technical and industrial-art-education would enlarge and 
improve this industry, and it will suffer unless such provision is made. 

Both technical instruction and shop training are necessary to make 
a good workman. ‘The value of shop training depends largely upon 
the individual. He may get his trade in a shop, but the artistic side 
and the technique of the trade must be learned at school. 


PRINTING AND PUBLISHING. 


Some employers in this industry say that technical training for 
printers has not had time to show results, but they are hopeful of 
much good from this source in the future. Others, who seem to have 
had more extended observation and experience, say that technical 
schools have been a benefit to the industry. They turn out better 
equipped workmen, and it is obvious that the more an apprentice 
knows of the nature of his trade the higher wages he can command. 
While the schools now in existence are doing much for the betterment 
of the industry, the establishment of more schools and better facili- 
ties in those already established would bring still greater benefits, 
and it is thought that failure to make such further provision will 
undoubtedly cause the industry to suffer. This is especially true in 
color work. In some localities there is a lack of interest on the part 
of printers to avail themselves of the facilities now offered by the 
schools. | 

Labor unions generally limit the number of apprentices in such 
trades as compositors, pressmen, stereotypers, and machine tenders, 
and where the unions do not fix a limit custom does. The term of 
apprenticeship fixed by the unions is seven years. This is not gener- 
ally regarded as too long, but one man says it is absurdly so, and 
thinks for technically trained apprentices the time should be reduced 
to four or five years. It is affirmed that shop training alone does not 
make all-round good workmen. In some instances this is due to the 
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apprentice failing to realize the importance of becoming thoroughly 
efficient; while in other cases it is because the shop does not afford 
opportunities to learn anything pertaining to the trade outside of 
the particular department in which the apprentice happens to be 
placed. The training in the shop is usually not systematic. The 
departmental division of work does not permit an apprentice to pass 
through all that the printer should know, and it thus becomes neces- 
sary for him to attend a school if he expects to become thoroughly 
skilled in his trade. 


SCIENTIFIC INSTRUMENTS. 


One of the best-known firms engaged in this business in England is 
so impressed with the value of technical education that it has a reading 
room in its factory and supplies technical books and periodicals for 
its employees, and encourages them to study at the various evening 
technical schools of the town by paying the tuition fees in all approved 
cases. The men in this establishment are all shop-trained, but many 
of them have also attended evening classes in technical schools. While 
these classes have been instrumental in promoting a more intelligent 
interest in the firm’s business, it is thought that they would be much 
more useful if they dealt with matters more closely related to the 
daily duties of the workmen. Many of the men study drawing, 
which is valuable to any workman; but it is more important for them 
to know the properties of the materials they use and the scientific 
principles which underlie the physical changes they undergo. This 
kind of education explains to the intelligent workman the secrets that 
are just beneath the surface of his daily work. 

This firm has always had the most pleasant relations with trade 
unions. There is a regular system of apprentice training, but it is 
not deemed sufficient to make high-grade workmen. Apprentices are 
paid wages from the start, which are increased each year during the 
term of five years. As schools are at present conducted it is not 
thought that any shortening of the apprenticeship term should be 
made on account of the school training. 


TANNING AND CURRYING. 


The effect of trade education is scarcely noticeable as yet in this 
industry, but it is thought that it can be both enlarged and improved 
by a wise and substantial provision of trade instruction. Without 
such provision the industry may suffer, both in itself and in its rela- 
tion to competing countries where technical instruction is more largely 
provided for. 

A combination of school and shop training is certainly the prefer- 
able method of learning a trade. The old apprentice system has 
largely died out. Specializing enables a boy to learn only in a few 
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departments, and no apprentice learns the whole trade. School train- 
ing should not shorten the term of apprenticeship. 


TEXTILE INDUSTRIES. 


Generally good results have come to the textile industries through 
technical education, and the intelligence and efficiency of the workmen 
have been increased. This is specially noticeable among designers 
and pattern makers. They show better taste in color arrangement, 
more variety in design, and, as a rule, do better work. Overseers 
and weavers have gained a more intelligent grasp of their work. 
These accomplishments make them more valuable to their employers, 
and consequently they command better wages. There has been gen- 
eral improvement in British goods, both indesign and quality, and a 
general tendency toward higher wages, but it is difficult to say how 
far these conditions are due to the influence of technical schools. 

Manufacturers generally feel that this industry can be profitably 
enlarged and improved by a further provision for technical educa- 
tion, though occasionally one is found who thinks otherwise. Those 
who advocate more schools feel. that they are necessary to maintain 
the present advanced position occupied by the British textile trade 
and to prevent comparative retrogression. One says that without 
such further provision ‘‘Continental and Yankee competition will 
run away with the trade.” Another says that the ‘‘ whole textile 
industry in the United Kingdom suffers now from a lack of such 
provision.” Still another thinks that the benefits to be expected from 
more schools are rather indirect, and will come as a result of a rise in 
general intelligence. ; 

The ideal training is agreed to be a combination of the shop and 
school, and this training is generally considered most valuable if taken 
concurrently. It is felt by some that there is a disposition to over- 
estimate the advantages of technical education. It is not believed 
that a man could become an expert designer, for instance, with only 
school experience and outside private practice. Such a man could 
produce intricate and complex designs, but it is doubted whether he 
could introduce cloths of merchantable styles without baving experl- 
ence in a designing room, . 

One of the most substantial friends of technical education in Great 
Britain and aman of long and broad experience says: ‘‘The youth 
who has studied drawing, together with the science applicable to his 
work, other things being equal, has invariably taken the higher posi- 
tion. His technical training has qualified him for promotion or 
enabled him to step out of his particular track and enter another 
which gave him more scope for his acquirements. * * * The 
textile industry might be enlarged and improved by artistic and scien- 
tific training on the part of all those concerned with the designing, 
dyeing, and finishing of the cloth.” 
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Training in the shops and factories is generally unsystematic and 
inadequate. A learner acquires a fair knowledge of the work done in 
his department, but outside of that he gains but little. Shop training 
is conducted with a view to business advantage rather than to training 
apprentices. In some instances apprenticeship is made unduly long 
and difficult by labor unions, while in many others such is not the 
case. Certain trade secrets are jealously guarded by the unions, and 
are reluctantly imparted to apprentices. There is much division of 
sentiment among employers as to whether technical training should 
shorten the term of apprenticeship. Some are emphatic in declaring 
that it should, while others advocate the old apprentice term of six or 
seven years. 

WATCHMAKING. 


Technical schools have resulted in good for this business. There is 
need, however, for more schools, and it is thought that the industry 
will suffer if they are not provided. Boys who go into the shops to 
learn this trade are put under selected men, who are paid to instruct 
them, but this shop work should be supplemented by technical train- 
ing. One firm places such a high estimate upon the value of technical 
training that it has for some years given time to apprentices during 
working hours to attend afternoon classes in a technical school two 
days in the week, and it also pays their school fees. They have expe- 
rienced good results from this generous course. 


ATTITUDE OF GRADUATES OF TRADE AND THECHENICAL SCHOOLS. 
CARPENTERS AND JOINERS. 


The reason given by the graduates in this trade for taking a course 
of instruction in a technical school was that they wished to learn the 
theory of construction and to become more proficient in the practical 
side of the trade. They had served full terms of apprenticeship before 
attending school, but upon being graduated they obtained better posi- 
tions and were able to command higher wages. Their school training 
has been a benefit to them, and they would send their sons to technical 
schools to prepare them for a trade. Every boy should have a sound 
knowledge of the underlying principles of his ‘rade, for without it he 
can not become a thorough mechanic or be qualified to fill positions of 
responsibility. 

ELECTRICAL WORKERS. 


A belief that the school offered the fullest opportunity to obtain a 
good practical and theoretical education, a desire to become equal 
with companions in the same trade, and the convincing arguments 
of former students are reasons assigned for taking instruction in tech- 
nical schools. While all the persons answering these inquiries 
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were employed during the time they were in school, yet the fact 
that they attended schools and commanded the support of the school 
authorities was the occasion of their securing higher positions and 
better remuneration. 

The electrical business is so new that the trades are not generally 
organized and apprenticeships are not common. In some localities 
where apprenticeships are required the term is seven years. 

Those who have been trained in technical schools are firm believers 
in that kind of education. In the school a pupil will inevitably learn 
how and why things are done much better than in a place where out- 
put is the chief consideration. Another great advantage is that he is 
thrown into contact with so many persons holding advanced opinions 
that he can not fail to be benefited thereby. 


ELECTROPLATERS. 


One graduate says that after six years’ apprenticeship in a good shop 
he was convinced that he did not thoroughly understand the principles 
underlying the trade, and therefore he attended a technical school to 
perfect and broaden his knowledge. Another went to a school to learn 
the science of the trade because it could not be learned in a shop. 
One of the persons reporting is the son of an employer, and therefore 
did not have to depend upon any outside influence to secure and holda 
position. Another says that the school authorities put him in com- 
munication with employers, and that the certificate given by the school 
was taken as evidence of his ability. His school training has resulted 
in higher wages and more rapid promotion than would have been the 
case otherwise, and he mentioned other graduates whose school train- 
ing has brought equally good results. 

Every boy should attend a good technical school to learn the scien- 
tific principles of the trade he wishes to follow. Technical instruction 
can not be efficiently given in a shop, because there is no time to devote 
exclusively to regular, systematic instruction. 


MACHINISTS. 


Generally speaking, the graduates reporting under this head had 
but one object in taking a course of instruction in a technical school. 
They desired to become finished workmen and to fit themselves to fill 
responsible positions in the trade, but in order to do this they found that 
it would be necessary to acquire a more thorough knowledge and 
training than could be had in the ordinary workshop. Some recog- 
nized, too, the general broadening influence of technical education of 
any kind, and felt that their evenings could not be better spent than in 
systematic study. 

Nearly all the graduates were employed either as journeymen or as 
apprentices during the day, while pursuing their studies at night. 
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Those who attended day classes readily found employment when 
graduated. The school authorities generally interested themselves 
in finding positions for those who had none, and better ones for those 
already at work. 

All graduates were obliged to serve an apprenticeship before being 
engaged as regular workmen, but in a few instances the time was 
from six months to two years shorter than the usual term. It is the 
unanimous opinion that their school training has resulted in higher 

-and better-paying positions and more rapid promotion than would 
haye been the case otherwise, and they are so well pleased with their 
own success that they are all either present or prospective patrons of 
the schools. Among the reasons which are assigned for sending a 
boy to a technical school are the following: The school gives a boy 
good groundwork in the principles of the trade; his mind is developed 
and he is lifted above the necessity of forever remaining just an ordi- 
nary workmen; school training is necessary to make a thoroughly 
practical workmen; it makes it easier to advance quickly in the shop; 
and it qualifies a boy to avail himself of many opportunities which 
otherwise would be closed to him. 


MECHANICAL DRAFTSMEN. 


A desire for better preparation for practical work and ambition to 
rise to high positions in the trade are the principal reasons given by 
this group of graduates for taking a course of instruction in a tech- 
nical school. Most of them were employed in drafting rooms and saw 
the necessity for the theoretical training afforded by the schools, and 
some were advised by their employers to attend the evening classes. 
Nearly all have secured better positions as a result of their school 
training. It is customary to serve an apprenticeship of from five to 
seven years, but in some cases graduates were allowed a reduction of 
two years from the regular period. Having experienced the value of 
technical training themselves, these men would send their sons toa 
technical school to prepare them fora trade. In the school a boy gets 
the theory of his trade together with sufficient practice to demonstrate 
its application to actual work; his reasoning powers are developed and 
he is better prepared for the varying conditions of the shop. With 
shop training alone he seldom gets more than a vague knowledge of 
theoretical principles, and consequently is not so well qualified to 
advance in his trade. 


PAINTERS AND DECORATORS. 


Graduates in this trade attended technical schools to acquire a know- 
ledge of the best technical methods and to make themselves proficient 
in high-class work. In some cases the fact that a course of instruc- 
tion had been taken in the trade proved of assistance in securing 
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higher and better-paying positions than would otherwise have been 
the case. The term of apprenticeship is six years and this is not 
shortened by reason of school training. 

Boys are advised to take advantage of trade and technical schools, 
because they can there get a better knowledge of the technique and of 
high-class work than can be had in the ordinary shop. Furthermore, 
it is said that a large percentage of the men engaged in the trade are 
not well grounded in the theory and science of it, and therefore are 
not qualified to give instruction, even though they are so disposed. 


PATTERN MAKERS. 


The men in this trade attended technical schools to gain thorough 
instruction in theoretical principles which would enable them to become 
more proficient and make more rapid progress in practical work. All 
were employed while attending school, but after completing their 
studies they secured higher and better-paying positions. The usual 
period of apprenticeship is five years and no allowance is made for 
school training. All these graduates are heartily in favor of school 
training for boys who are to engage in trades. It is said that in 
school a boy gets a good training in the theory of his trade and learns 
the best way to set about doing his work, besides getting a certain 
amount of practical knowledge which can not be had in the SNORE 
workshop. 

PLUMBERS. 


Apprentices in this trade attended plumbing classes for technical 
instruction and to get a broader experience in practical work. This 
training has had a beneficial effect upon those who received it. One 
man says that when his employer found out the character of work he 
was doing in school he was immediately promoted to a better position 
at higher wages. 

A formal apprenticeship of from five to seven years is required, 
which is shortened in some instances for those who attend a technical 
school, though labor unions sometimes object to this. 

It is the general opinion that boys should attend technical schools, as 
they teach the use of tools and provide abundant material for practice 
work. The instructors are practical workmen, and the student gains 
a far better knowledge of the trade than can be acquired under shop 
training alone. 

SHOEMAKERS 


The two graduates reporting for this industry had learned one or 
more of the operations in shoemaking before entering school. They 
attended school for the purpose of acquiring a technical knowledge of 
the various kinds of leather and the construction and operation of 
different kinds of machinery so that they might be qualified to fill 
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better positions. The desired result has been realized, both men hay- 
ing been promoted to positions as foremen, and in each case the pro- 
motion is attributed to the knowledge obtained in the school. They 
would send their sons to a technical school to prepare them for the 
trade, because they believe that technical training is necessary ‘to 
enable a workman to apply his practical knowledge to the best advan- 
tage. Furthermore, the workman who has learned the operations of 
different machines as taught in the school has a better chance to secure 
steady employment and more rapid promotion. 


TEXTILE WORKERS. 


The reasons assigned for attending trade and technical schools may 
be summed up as follows: To get a general knowledge of the trade; 
to become more skillful workmen; to increase earning capacity, and 
to get that theoretical knowledge which can not be obtained in a mill. 

All the persons reporting were engaged in mills while attending the 
schools, but the fact that they attended classes for instruction secured 
promotion for many of them. 

The schools usually take a kindly interest in the success of their 
former students, and render them assistance whenever it is necessary, 
but it is rarely the case that a school-trained man has trouble to find 
desirable employment. A number of graduates were found who are 
occupying positions as overseers, foremen, and managers, and they 
feel that their success is largely due to their technical training. 

Generally there are no formal apprenticeships in the textile trades, 
A youth goes into a mill and works as a weaver or spinner, or at what- 
ever trade he wishes to follow, until he is qualified to do acceptable 
work. This may take seven years or it may be accomplished in a 
much shorter time. | 

Those who have attended these schools state that they would send 
their sons to similar institutions, because they believe that a properly 
equipped technical school is the only place in which a boy can obtain 
both theoretical and practical instruction. In the school he finds a 
combination of appliances which can not be found in any factory or 
mill, and he therefore has opportunities for information which would 
not otherwise be available, and he learns to perform his work in an 
intelligent manner. He gets a knowledge of every branch of the 
trade. While in the factory he rarely covers but one branch of it, 
being usually restricted to the part that best suits the needs of his 
employers, so that his chances for promotion are limited. 


MISCELLANEOUS. 


This group comprises graduates who are holding positions of respon- 
sibility as foremen, supervisors, and managers in various industrial 
establishments. Their object in taking a course of instruction was to 
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acquire a technical and scientific knowledge which would enable them 
to master the difficult problems encountered in every-day work and to 
place themselves in line for advancement in their particular trades. 
Some were working as ordinary mechanics in shops while attending 
school, and others were acting as assistant foremen, etc. Their tech- 
nical training has resulted in promction to higher and more remu- 
nerative positions, and they are among the strongest supporters of the 
schools. 

The consensus of opinion is that all boys should be sent to technical 
schools to prepare for a trade, and that both apprentices and workmen 
derive great benefit from the evening classes. 

The facilities afforded for investigating problems at night which the 
workman has not time to follow out during the day are invaluable to 
the man of small means, and these schools receive strong support from 
both employers and employees. 


ATTITUDE CF LABOR UNIONS. 


Some of the trade unions were at first suspicious of the technical 
schools, but by the exercise of some tact and by making some conces- 
sions the schools have won over to their side, as far as could be 
learned, every union. It is interesting to study the way in which 
this has been done. 

The London Technical Education Board made careful inquiry ix 
1895 of 40 typical employers, with 12,000 employees in the building 
trades. They had only 80 formally indentured apprentices, and 143 
so-called learners, who could be discharged at any time, instead of 
1,600 apprentices, which would have been about the normal propor- 
tion. Some very interesting testimony on the building trades was 
taken in 1898-99 by a special subcommittee of the London Tech- 
nical Education Board. It then appeared that rent was so high that 
employers did not think they could afford space at the bench for any 
except good workmen. Premiums of from £25 to £40 ($122 to $195) 
are required of an apprentice, and of course few can pay it. The 
trade is therefore chiefly recruited from the country, where men pick 
up.a portion of the trade, secure employment in London, and there- 
after in many cases improve their training at the technical schools. 
There are to-day nearly 3,000 students in the building-trade classes in 
London. 

Although the trade unions admit to their membership those who 
have not formally served an apprenticeship, a few of them, particu- 
larly in the building trades, insist upon the schools being more restric- 
tive than are the unions themselves. The plumbers’ union, embrac- 
ing 10,000 members, or about 80 per cent of all that work in London, 
opposed the admission to the practical workshop classes of all over 
22 years of age, and of laborers who casually assist plumbers, no 
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matter what their age. From even theoretical classes they urged the 
exclusion of those who are not practical plumbers. 

The London County Council has so far yielded to the unions and to 
the desires of many employers and teachers as to exclude from the 
practical evening classes, except in the artistic trades, those who are 
not at work during the day at the same trade. Neither carpenters nor 
woodcarvers are admitted to the joiners’ classes in some schools. A 
plumbers’ class of 40 threatened to strike if gas fitters were admitted, 
and the latter were thereupon excluded. A poultry farmer was 
refused admission to a carpentry class, where he wished to learn to do 
his own work. 

The principal of the Battersea Beliptcchinie sone of the most progres- 
sive institutions in London—said that he confined his classes strictly to 
those engaged during the day at the trade, and would not admit a 
laborer, a son of a bricklayer, a builder’s draftsman, a clerk in a 
builder’s office, or any unskilled man to attend the practical classes in 
the building trades. 

The subcommittee in making its report, however, advised that any 
learner or improver under 19 years of age, as those are called who 
are not formally apprenticed, should be permitted, if competent, to 
attend practical classes, and that mechanics in any branch of the build- 
ing trades should be slower to attend both the theoretical and prac- 
tical classes in other branches of the building trades. These 
suggestions, or at least the second one, do not yet appear to have 
borne fruit in most of the London technical institutes. In two of them, 
however, the Goldsmiths’ and the People’s Palace, founded and con- 
trolled respectively by the Goldsmiths’ and by the Drapers’ Livery 
companies, with some help in- the latter case from the old charities, 
but independent of the control of the London County Council, most . 
of the practical classes are open to all who are competent to attend. 
Even in these schools the teachers prefer those in the trade and do 
not appear to have many others in their classes. It is said by many 
teachers of such classes that the amateurs, as those not in the trade are 
often called, may be more enthusiastic to learn than the others, but 
being ignorant of technical terms and unfamiliar with many things 
relating to the trade, they take up the time of the teacher with many 
questions which the trade students do not need to ask. The latter 
look down upon amateurs and often make their life in the class some- 
what unpleasant. 

There is a general desire among the London i ade-unionists, even in 
the more restrictive printing and building trades, to encourage the 
better education in technical schools of those already in the trade, but 
there is little opportunity as yet for the London-born boy to get 
started at a trade or to learn a new trade if he finds at 20 or 22 that 
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he has mistaken his calling. In some of the restrictive trades, if par- 
ents can afford to send their children for day instruction, a youth can 
begin directly in school the use of the tools of his chosen trade, pro- 
vided that his parents and he express their intention of his following 
that trade afterwards, and of taking an apprenticeship course in a reg- 
ular workshop after leaving school. 

In most of the technical schools outside of London, practical work- 
shop classes, save in plumbing, are open to any who desire to take 
them, whether at work in the trade or not, and whether taking the 
school instruction by day or in the evening. Nevertheless the teach- 
ers agree with those in London in preferring to teach those at work 
in the trade, and they generally discourage somewhat the attendance 
of others. 

The secretary of the Amalgamated Society of Engineers of England, 
the greatest trade union there, states that the majority of his organi- 
zation, composed largely of machinists and metal workers, is in favor 
of opening the workshop classes to all who desire to enter them, and 
he thinks this is the opinion of the majority of English unions, while 
the opposite view is held only by such unions as are in other respects 
also very restrictive—for example, in not working with nonunion 
men, or in limiting the number of apprentices, ete. He states that 
the sentiment in favor of the schools and of this broader policy is 
steadily growing. In order to secure the friendship of the unions, ~ 
the principals of some of the large technical institutions select trade- 
unionists of approved ability as teachers of their practical workshop 
classes, and one principal stated that he asked and accepted the advice 
of a certain trade union before selecting a teacher in their trade, but 
that such a policy when adopted by a principal is not revealed even 
to the governing body or trustees of the union. 


BOOK BINDERS. 


Technical schools are considered valuable to workmen, but there is 
a strong sentiment in some unions against the schools admitting any 
persons as pupils except those actually engaged in the trade, and some 
of the schools have been waited upon by deputations from unions 
urging such a course. The unions have not assisted the schools finan- 
cially, but they have in some instances advised with the school authori- 
ties concerning the selection of teachers. There is a fear in some 
quarters that the schools may turn out partially trained, cheap labor, 
and until the results in this direction are seen some of the unions 
decline to take any decided attitude. 

The number of apprentices is not universally limited, but where 
there is such a limit it is fixed at 1 apprentice to 8 journeymen. 
The nominal term of apprenticeship is seven years, but there is large 
provision for exceptions. No provision is made for shortening the 
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apprentice period on account of school training, but if such a need 
should arise the unions would act equitably. 

Under present shop conditions it is almost a necessity that a boy 
should attend a school. The tendency and practice in the shops to keep 
a boy on one or two subdivisions of the trade prevents him from becom- 
ing proficient in the trade as a whole. Employers solemnly engage 
to teach a boy his trade, and then use him for their own profit by mak- 
ing him efficient in one or two of the simplest operations only. This 
kind of training must necessarily be supplemented by the schools to 
enable the apprentice to learn the more complicated and delicate opera- 
tions of his trade. , 

One drawback to the usefulness of evening schools is the difficulty 
of keeping the average boy up to the mark of attendance. After a 
day’s hard work he is often not inclined to goa long distance to school 
and take up an evening task. 


BOOT AND SHOE WORKERS. 


Union officials in some localities are members of the advisory com- 
mittees in trade and technical schools, but the unions as bodies do not 
interest themselves in them, though such schools are regarded as giv- 
ing valuable instruction. 

Where there is any limit to the number of apprentices it is 1 boy 
to 8 men. The term of apprenticeship varies greatly, according to 
custom and the branch of the trade engaged in, ranging from one 
to seven years. The term is not shortened by reason of any previous 
school training. 

CABINETMAKERS. 


Cabinetmakers are very friendly to trade and technical schools, and 
their unions give them encouragement. One union was instrumental 
in starting evening classes for cabinetmakers in the technical school 
of its home city. Another recommends its members to send their 
children to technical schools on the ground that apprentices do not 
receive proper attention in the shops. 

Wherever the unions fix a limit to the number of apprentices it is 
1 to each 4 journeymen for cabinetmakers, and for wood carvers 3 
apprentices are allowed to each shop. The usual term of apprentice- 
ship is five to six years. This term is not shortened on account of 
any school training a youth may have had. 


CARPENTERS AND JOINERS. 


Trade, technical, and continuation (night) schools are considered 
valuable, but there is not that importance attached to them that is found 
in some other trades. While they are very useful to the industry, 
the workman is thought to gain less advantage than the employer, 
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The unions have not uniformly given either moral or financial aid to 
the schools, and some think the public funds set apart for this purpose 
are not used for the interests of workmen so much as they should be. 
Not many union officials personally oppose the schools, but some of 
them criticise their work. These say that the schools teach only a 
part of the trade and that there is a tendency to make machines of the 
students. 

Where there is a tendency among employers to use much cheap 
labor, an attempt is made by the unions to limit the number of appren- 
tices, but there is no general rule as to this point. The usual term of 
apprenticeship is five vears, though this is sometimes extended to six 
years in case the apprentice begins his service at the age of 15. The 
time spent in school does not count in the term of apprenticeship, as a 
rule, though there are instances in which it has been recognized to 
some extent. 

It is argued in favor of the schools that a boy may learn that which 
he would not have an opportunity to learn in the shop; he is enabled 
to grasp more readily the practical requirements of his trade; and he 
will, by reason of his technical education, have an advantage over the 
masses of workmen. On the other hand, it is said that the trade must 
be learned in the shop because the schools do not adapt their work to 
the practical needs of the students. Some good comes from the 
schools, but there is much room for improvement. 


COACH MAKERS. 


The unions and individual members generally are friendly to trade 
and technical schools, and regard them as valuable to the workingman. 
In some localities the unions require an apprenticeship of five years, 
and limit the number of apprentices employed in the trade. 

Leading officials say they would send their sons to trade or technical 
schools to prepare them for a trade, for the reason that the theoretical 
and technical instruction afforded by such schools helps a boy to 
readily understand the practical part of his trade, thus enabling him 
to become a better workman. 


FARRIERS. 


The secretary of the single union reporting is strongly in favor of 
technical schools. He states that they are held in high esteem by far- 
riers, and while no instance is reported in which their unions have 
given pecuniary aid to such schools, they give them their moral sup- 
port and many members attend the classes. The number of appren- 
tices is not limited, and there is no fixed term of apprenticeship, but 
it usually requires five years for a learner to become a competent 
workman. ; 


—— 
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A boy should most certainly attend a technical school. He there 
learns the theory and scientific principles of his trade, besides having’ 
broader practice. 


MACHINISTS AND METAL WORKERS. 


Schools that maintain night classes for the purpose of giving theo- 
retical and technical instruction in trade work are considered by the 
representatives of these trades to be valuable to the workmen. A 
number of unions give such schools their moral support and some 
offer special inducements to encourage the attendance of members and 
their sons. In Birmingham the brass workers’ union donates an 
annual prize of 3 guineas [$15.33] to the local school and recommends 
its members to join the classes in brass work. In the same place the 
gun workers’ union encourages boys to attend the school by paying 
their tuition fees and providing prizes for regular attendance and 
excellent work. In the Birmingham district, also, prominent members 
of the engineers and machinists’ union deliver lectures on engineering 
subjects in the schools. In Sheffield the engineers’ and machinists’ 
union gives two prizes annually to sons of members attending science 
and art classes in the local technical school. In some places the 
unions limit the number of apprentices employed in the trade and fix 
the period of apprenticeship at five years. In most localities, how- 
ever, there is no restriction regarding the number of apprentices 
employed, nor is there any fixed term of apprenticeship, but custom 
usually calls for four or five years’ practical experience before a man 
is considered a qualified workman. In no case is it stated that a 
course in a technical school shortens the term of apprenticeship. The 
idea seems to be to have apprentices attend the schools for the purpose 
of acquiring a technical knowledge which will enable them to become 
better workmen and not with a view to shortening the time of prelim- 
inary shop training. 

Many union officials patronize trade schools, and all state that they 
would do so if they had sons desiring to learn a trade. It is said that 
the boy who has a scientific knowledge of his trade is better able to 
grasp the problems that arise in his work; he is trained in appreciation 
of the beautiful in design; he is better able to see causes and effects, 
and his work is therefore made easier. 


PAINTERS AND DECORATORS. 


Technical education is in general favor among painters and decora- 
tors, and some of the unions encourage the schools with hearty moral 
support. In one place the union induced the governing board of the 
local school to provide instruction in this particular trade. The 
unions generally limit the number of apprentices, but this limit varies 


in different districts. Perhaps a fair example of the limit is 3 
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apprentices to 20 journeymen, and a maximum of 5 to the estab- 
lishment, regardless of the number of journeymen. The term of 
apprenticeship begins usually when a boy is 16 years old and ends 
when he is 21. This period is not shortened on account of any time 
spent in school. 

It is the general opinion that apprentices should attend a technical 


school because of the larger opportunities afforded for acquiring both, 


theoretical and practical knowledge, which on account of the sub- 
division of shop work can not be satisfactorily acquired by shop train- 
ing alone. 

PATTERN MAKERS. 


Most of the pattern makers regard technical schools as valuable 
to their trade, but there are some who consider them as useless. The 
unions generally seem to hold an indifferent attitude toward the 
schools, and where support of any kind is given, it is only moral. A 
majority of the unions do not limit the number of apprentices, but they 
fix the term of apprenticeship, usually at five years. 

Those who would patronize the schools would do so to enable their 
sons to acquire theoretical knowledge. One says he would not patron- 
ize a trade school because often the teachers are not practical and the 
boy would be confused when he had to unlearn in the shop what he 
had been taught in the school. 


PLASTERERS. 


The information for this trade was furnished by a prominent official 
of the National Association of Operative Plasterers. He states that 
trade, technical, and continuation (night) schools are all considered 
valuable to workingmen. ‘The association has never contributed 
money to the schools, but 1t has given them moral encouragement, and 
its secretary managed the drawing and modeling classes in a school 
two seasons without compensation. There has never been any opposi- 
tion to the schools, but unless all students are actually working at the 
trade, or intend to do so, support is withheld. 

The number of apprentices is restricted to 1 to 4 journeymen. The 
apprentice must enter the trade by the time he is 16 years old and 
remain until he is 21. This rule, however, is not strictly enforced in 
all localities. All boys who intend to follow a trade for a livelihood 
should attend a trade or technical school, as they would there learn the 
theory and science of the trade and would therefore make better 
progress in practical work, 

PLUMBERS. 
Representatives of plumbers’ unions regard technical instruction as 


valuable to workingmen, but their expressions are more or less quali- 
fied. One would have night schools only because the day schools tend 
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to produce what he terms ‘‘illegitimate apprentices;” another would 
preter training, particularly in sectional work; and another still would 
confine the schools to those students who are bound apprentices. 
While the unions do not oppose the schools, they have not generally 
given them substantial aid. One union, however, was found which 
has materially assisted in the establishment of technical classes for 
apprentices and young journeymen, and many individual plumbers 
patronize the schools. 

In England the unions generally limit the number of apprentices, 
while in Scotland the opposite is true. The term of apprenticeship 
varies according to locality. In cities and large towns, where a 
higher class of work is demanded, the term is longer than in smaller 
places, ranging from five to seven years, and it is not shortened by 
reason of any time the apprentice may have spent in school. 

It is the general opinion that every boy who desires to learn a trade 
should either take a course ina technical school before entering the 
trade or supplement his shopwork by theoretical instruction in the 
night classes. The school would give him the opportunity to become 
skilled in special branches and he would receive such instruction as 
would better fit him for his calling. In these days of keen competi- 
tion a young man has little prospect of advancement unless he has had 
technical training, and in the small towns particularly it is impossible 
for the apprentice to get adequate instruction regarding modern 
methods of plumbing or sanitary appliances without attending school. 


PRINTERS. 


Representatives of typographical unions generally regard trade, 
technical, and continuation (night) schools as valuable to workingmen. 
One says that they are of the very highest value. Another believes 
they are valuable, but thinks they should confine their teaching to 
those already engaged in the trade. Still another regards them as 
valuable in a few cases, but not generally. Most of the unions give 
the schools their moral support, and one gives a prize to the most suc- 
cessful student member and makes an additional donation to the prize 
fund of the local school. This union has been instrumental in placing 
a Linotype machine in the school of its locality. Members of unions 
are instructors in some of the schools. 

The unions limit the number of apprentices, but the limit is not 
uniform. Some fix the number of apprentices at 1 for each 3 jour- 
neymen, while others fix the number at 3 to a shop. The regular 
prescribed term of apprenticeship is seven years. One official says 
that often a boy is kept three or four years in a shop before his time 
counts, and in such cases the apprenticeship extends over ten or twelve 
years. Trade-school graduates serve as long a term as those who have 
never attended the schools. 
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All of the union officials answering these inquiries state that they 
would patronize technical schools if they had sons who desired to 
learn a trade, and, indeed, many have sons attending such schools. 
The schools afford means for obtaining knowledge supplementary to 
that gained in the shop during apprenticeship. A boy is not expected 
to learn a trade from the knowledge gained in a technical school, but 
with this knowledge he is better equipped than are those without it, 
and he will rise higher in his trade. Technical training should 
continue after starting to work in order further to improve the mind. 


TEXTILE WORKERS. 


Officials of unions representing various textile trades uniformly 
regard trade and technical schools as valuable to workingmen, and 
some regard them as absolutely necessary. A majority of the unions 
give moral support to the schools and some are liberal in giving 
pecuniary aid. When one of the most successful trade schools was 
started it was a cooperative institution and the president and secre- 
tary of the local spinners’ association were regular contributors when- 
ever there was a call for financial aid. One weavers’ society gives 
eight yearly scholarships of £1 ($4.87) each to the school of its town, 
and a weavers’ association in the same town gives £20 ($97.33) annually 
to the school. Large numbers of the members of unions attend the 
schools, and this is perhaps the strongest evidence of the high esteem 
in which they are held by the workmen in general. 

In most of the textile trades there seem to be no apprenticeships, as 
that term is commonly understood. In some localities, however, 
there is a fixed period of service before a learner is permitted to 
receive full pay. This period varies from two to five years, and in 
one instance it is stated that the time from a boy’s entrance into the 
mill as a ‘‘ half-hand” until he is a fully qualified spinner will approx- 
imate nine years. The custom seems to be that whenever a learner 
becomes proficient he receives full pay without regard to the length 
of his services. 

A number of the labor union officials who answered the inquiries 
are patrons of technical schools, and all say they would be if they had 
sons who wished to learn a trade. All trades are becoming more and 
more technical and more highly skilled artisans are in demand. Tech- 
nical schools are the connecting link between the common schools and 
the workshop. The theoretical and scientific principles underlying a 
trade are taught in the schools, and the youth learns the reasons for 
doing or not doing his work ina particular manner, his judgment is 
quickened, his industrial vision is broadened, his labor is lightened, 
and stability is added to his character. He becomes less a machine, 
his new knowledge gives him added power, and he is better fitted to 
profit by his shop experience. In the shop a youth receives no more 
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assistance than those over him are forced to give, and his school training 
makes him in a very large measure independent of them. In the 
school he may fit himself for any department of his trade, while in the 
shop this is very difficult. 

UPHOLSTERERS. 


Technical schools are regarded as very valuable to young shop 
hands, and the unions have given them their moral support. The 
unions have never opposed the schools, except where they have 
attempted to interfere with trade customs—such, for instance, as 
introducing women into positions held by men. 

The number of apprentices is limited to 1 boy to 3 men, and there 
is a tendency to make the limit more stringent by fixing it at 1 to 4 
or 5. Custom fixes the apprenticeship period at five years, but there 
is no specific rule to that effect. The fact that a young man attends a 
school does not shorten the period he must serve as an apprentice. 

The secretary of the union reporting says he considers it a duty to 
send a boy to a trade or technical school, but he would not do so until 
he was apprenticed at his trade. The upholsterer who makes a mark 
in his trade is the one who supplements his shop training by school 
instruction. In the school he learns drawing and design and gets an 
insight into other branches of the trade, such as cutting and fitting, 
which not one apprentice in a hundred is taught in the shop. 


MISCELLANEOUS. 


This classification includes a number of labor unions from which 
the data obtained were too incomplete to be used in separate state- 
ments. The individuals representing these trades are all very favor- 
ably disposed toward the system of technical trade instruction which 
has been established in England, and they are of the opinion that the 
schools afford a decided advantage to apprentices and workingmen 
generally. By some they are declared to be indispensable. The 
bricklayers, electrical workers, goldsmiths and jewelers, sheet-metal 
workers, iron founders, and paper-mill workers reporting all give 
moral support to the schools; many electrical workers attend the 
night classes; and the goldsmiths and jewelers and paper-mill workers 
advertise the schools and advise their members to attend them. 

None of these unions opposes technical schools, but electrical workers 
insist that only those engaged in the trade should be taught. All - 
unions except leather workers and paper-mill workers limit the num- 
ber of apprentices. Goldsmiths and jewelers fix the number at 1 to 
6 journeymen, and iron founders usually allow 1 apprentice to 3 
molders. With bricklayers each local union fixes the term of appren- 
ticeship, but the time for beginning must not be later than 18 years 
of age; tin-plate and sheet-metal workers require six years; electrical 
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workers from three to five years; electrotypers and stereotypers 
seven years; goldsmiths and jewelers require six years, but some- 
times accept five; iron founders stipulate that an apprentice may 
enter at 14 and must have entered at 16 years of age in order to com- 
plete his term of apprenticeship by the time he reaches 21, thus mak- 
ing the term from five to seven years. In no case is the term of 
apprenticeship shortened on account of school training. 

It is the general expression that the technical schools offer valuable 
and necessary theoretical training which can not be had in the shops, 
and practically all the representatives of these unions say that they 
would send their sons to such schools if they wished to prepare them 
for a trade. 


CA ek. 


TRADE AND TECHNICAL EDUCATION IN HUNGARY, 


CHAPTER IX. 
TRADE AND TECHNICAL EDUCATION IN HUNGARY. 
INTRODUCTION. 


Hungary was not originally included‘among the countries whose sys- 
tems of industrial education were to be covered by the present report. 
A comprehensive report on the Hungarian industrial and trade schools, 
however, was published in 1900 by Mr. Josef Szterényi, royal coun- 
cilor and chief of the division of industrial and commercial education 
in the department of commerce at Budapest, and it is thought that 
the inclusion of the parts bearing more particularly on the classes of 
schools covered by the present report will be of interest as supple- 
menting the more extended account of the Austrian schools. A brief 
digest of the report of Mr. Szterényi was translated for the report 
of the United States Commissioner of Education for the year 1899- 
1900, and use is here made of that translation. 

Industrial instruction in Hungary—that is to say, instruction tending 
to foster industries—reaches back several centuries, to the time when 
Christianity was introduced into the country. The first beginnings of 
industrial instruction are found in the convents, especially in those 
of the Benedictines, who maintained regular workshops, each of which 
was the nucleus of a school in which knowledge of trades, skill in their 
pursuit, and love for industrial labor were fostered. The first explicit 
information about these schools reaches as far back as the thirteenth 
century, in which, among the monks, a number of skilled architects 
were noted. Several now existing architectural monuments were 
planned and executed by Benedictine monks, 

From the convents instruction with industrial tendencies spread to 
the cities, where in the fourteenth and fifteenth centuries several 
schools were maintained in which all the branches were taught that 
were considered essential for commercial and industrial life. How- 
ever, instruction with a decided industrial tendency may be said to 
have commenced with the introduction of systematic instruction in 
geometry, which took place during the sixteenth century. During 
the seventeenth century geometry was fittingly supplemented by the 
introduction of drawing. This branch was particularly promoted by 
the order of the Piarists, who already taught architecture and indus- 
trial drawing. 
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While during the preceding centuries industrial instruction was 
chiefly fostered in convents by religious orders, it became general in 
Hungary during the cighteenth century, and the entire educational 
system was organized chiefly under the initiative of Empress Maria 
Theresa. She gave the impulse to the organization of State institu- 
tions of learning in 1774, but previous to that, in 1770, the Royal 
Drawing School at Budapest was organized; this is the first secular 
school of that kind in Hungary. 

The new school organization was published in 1777. It required 
that every city should organize a national school in which drawing 
was to be an obligatory study, but other studies also were to consider 
industrial and commercial relations; this is plain from the fact that it 
was ordered to teach arithmetic with applications to commercial and 
industrial pursuits. 

In 1779 a first attempt was made in Hungary to establish an indus- 
trial school combined with a workshop; that is, at a time when scarcely 
any of the Western nations had any, or atleast very few, of such insti- 
tutions, though these nations were much further advanced industrially 
and commercially. 

At the same time humanitarian institutions, such as schools for deaf 
mutes and blind, promoted industrial pursuits by teaching certain 
trades, such as bookbinding. 

In 1783 a noteworthy decree was published by the Government 
which required of cities the establishment of Sunday drawing schools, 
making it obligatory for apprentices in workshops to attend them 
regularly. This decree was accompanied by a detailed course of study 
in drawing with explanatory remarks. <A court decree of 1795 made 
the one of 1783 more effective. 

This second decree stated that upon penalty no master was allowed 
to receive a boy as apprentice unless he had passed through the ele- 
mentary school, and that every apprentice should attend the Sunday 
drawing schgol for at least a year, otherwise he could not obtain his 
certificate of having completed his apprenticeship. Journeymen, also, 
were obliged to attend these Sunday schools for a year, for without 
a certificate of attendance upon such a school they could not become 
master workmen. Heavy penalties were inflicted if a journeyman 
had been admitted by any guild as master without having proved by 
documentary evidence that he had enjoyed a year’s instruction in 
drawing. 

In consequence of this royal decree instruction in drawing became 
general among apprentices and journeymen, and hence industrial 
instruction received a uniform organization. 

This was the status of industrial education during the first half of 
the nineteenth century. At the close of this period a unique system 
of lower trade schools was established in Budapest and a few provin- 
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cial cities in which apprentices were taught partly on Sundays, partly 
in the evenings of work days, reading, writing, arithmetic, book- 
keeping, and drawing. At about the same time the capital city, Bu- 
dapest, established a higher industrial school, which years afterwards 
developed into the present polytechnicum. 

The history of the system of special schools in Hungary during the 
nineteenth century is very rich in changes. The necessity of system- 
atic instruction for industrial people made itself felt; both the State 
Government and society felt it. This led in 1872 to the passage of a 
law which made it a duty of apprentices to attend regularly so-called 
apprentice schools, and the law of 1884 made it a duty of communities 
to establish and maintain such schools whenever in any community 
there are 50 apprentices working in shops or factories; and the mas- 
ters of trade are obliged to procure their attendance at these schools. 

But the Government was not satisfied with the inauguration of lower 
evening and holiday schools. It was found of eminent importance to 
provide for schools in which foremen and masters of trade should be 
educated, to whom the special education of apprentices could be 

‘intrusted. Several schools of this kind were established for different 
branches of industry, such as for weavers, wood and metal workers, 
and for the ceramic industry; these schools furnished a considerable 
number of experts. But while all industrial schools were at first the 
result of private initiative, they afterwards became State institutions 
with the exception of apprentice schools, which through the law of 
1884 were, and remained, communal or local institutions. 

The following table shows the great increase in the expenditures on 
the part of the State for industrial schools: 


EXPENDITURES FOR INDUSTRIAL SCHOOLS, 1868 TO 1897. 


Through | Through | Through Through 
ie Be the depart-| the depart- Sone the depart- the depart- 
Year, ment of ment of re ment of ment of 
commerce, | education. commerce. | education. 
\| 

its oeoceee else iets aan ss 2 SHO lee trertenree I $22, 345 $57, 093 
MGM e ye Seve cinice mina nak LEBOO eee ce oe cer 28, 412 65, O51 
TS (OEE eae eee ONGOO Meas eee ee 24,108 83, 399 
ifgillisseee SW as See D100 Nae seen 26, 408 83, 911 
IGT ree eas ae cantons ots OAR meee ass 28, 121 90, 351 
TGS AS See aa ee LEC CESEES BSOOOC ee nace eee 19, 378 89, 507 
SANS te aso caacbrecnes OA eee Sepa i 20, O41 88, 947 
came Fis ee nee a OHO) Waceweamnence | 23, 526 80, 421 
MBUGHER wc oh oeen assem acu S503 leares sesaece I 32, 592 86, 050 
TOUTE ee Seon een ee i 38, 232 91, 043 
AS 7S eee eae eae cus As 9045)) | Seas ae | 90, 025 98, 127 
TSO MORRIS STP t ten 8,600} $12, 499 || 127, 701 104, 863 
TEROUE Cee mere ok a eee 8, 860 12,710 || 144, 846 90, 000 
SRD ee eee ese 7, 792 23, 865 | 175, 500 95, 500 
BEDE aCe a ee 16) 694 2) 002 | 242) 500 37, 700 


From these data it is seen that the State has increased its expenses 
for industrial education five hundred and sixty fold within thirty years. 
But it should be borne in mind that the State 1s not the only agency 
that supports this special education; cities, counties, and towns, and 
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particularly chambers of commerce and industry, pay annually large 
sums for the same purpose. In 1895-96 the apprentice schools alone 
had cost the communities $254,297, of which sum the State paid 
nothing. 

Thus, in briefest possible outline, the most important points are 
stated concerning the history of industrial education in Hungary; but 
enough has been said to show that the country is doing its duty in the 
field of special education in the interest of national economy, and a 
glance at the present conditions may serve to show in detail how these 
schools are managed and what they attempt. 

Industrial education is organized in a complete system, all the parts 
of which are organically connected. Its organization is uniform though 
it makes allowance for local conditions and needs. It is divided into 
two main parts, (1) apprentice schools and (2) technical schools proper. 
The former are under the control of the department of education, the 
latter under that of the department of commerce, which latter has a 
special bureau for industrial education, the chief of which is the royal 
superior-director. But both departments, that of education and that 
of commerce, have supervision of all the schools devoted to industrial 
education. Essential changes in the course of study can be made only 
upon agreement of both departments. In order to obtain the best 
possible advice concerning questions of organization, curricula, choice 
of text-books, and devices for teaching, a board is appointed, called 
the State industrial school board, consisting of 32 members, partly 
professional industrial teachers, partly manufacturers and merchants, 
and some professors of the Royal Polytechnicum. This board is the 
highest advisory authority for the system of industrial schools. It is 
independent of the two departments, and acts under authority of a 
statute approved by the King. 

The teachers of apprentice schools are usually teachers of common 
elementary, and high schools, who teach in these evening and holiday 
schools for a small additional salary. The technical schools proper 
all have regular faculties, the members of which are regarded as State 
officers. ‘The professors in schools for woodworkers, weavers, metal 
workers, and machine builders are graduates of the department of 
mechanical engineering in the polytechnicum; those in schools for 
stone workers and masons are sculptors and architects; those in schools 
for the ceramic arts are chemists, sculptors, and modelers. Each 
one of these teachers is sent abroad for a year or more at the expense 
of the State, before he is appointed definitely, to study his branch in 
noted schools of other countries, or he is sent to a university to enter 
as a student of a special branch. The professional preparation of fore- 
men and work superintendents appointed in these schools is provided 
for in the same way. The department of commerce sends annually a 
number of these teachers abroad to study the condition of the trades 
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which their schools represent, and to visit schools of similar charae- 
ter, so that every teacher has a year’s travel to study after three or four 
years of work. 

The system of industrial schools consists of (1) apprentice schools; 
(2) journeymen’s schools; (3) trade schools; (4) industrial technical 
schools; (5) higher industrial schools; (6) women’s industrial schools; 
(7) industrial drawing schools or schools of design; (8) one public 
lower industrial school; (9) schools of general culture in which some 
industrial branches are taught; (10) industrial museums. 


APPRENTICE SCHOOLS. 


These form the lowest step of the system and are under the control 
of the minister of education. Attendance at these schools is obliga- 
tory; it was made so by the law of 1872. Formerly attendance on the 
part of apprentices was obligatory only where such schools existed, 
but since 1884 the cities and towns having at least 50 apprentices were 
obliged to establish such schools and make attendance obligatory. 
“Masters of shops and owners of factories failing in their duty to send 
their apprentices to these schools are liable to fines of 50 florins 
($20.30.) 

The law provides that the city or town councils must establish and 
maintain apprentice schools; the expenses are to be defrayed from 
fines and a special tax not exceeding 2 per cent of the State school tax. 
In cases where these sources are inadequate special subsidies are 
granted by the minister of education. County funds are established, 
the interest of which is used to support these schools. In urgent 
cases, even the capital may be used to establish them. 

Every trade apprentice is obliged to attend these schools during the 
entire time of apprenticeship. They have three grades, and a boy 
may enter at 12 years of age, after having gone through the elemen- 
tary school; but since many boys fail to go through the entire course 
of the elementary schools, many apprentice schools are obliged to 
have preparatory classes. 

The instruction takes place in the evenings and on holidays, and is 
given seven hours per week—two hours each on two week days, and 
three hours on Sunday. The three hours on Sunday are exclusively 
devoted to drawing. The branches of instruction are (1) the mother 
tongue, (2) geography, history, and nature study, (3) penmanship, 
(4) arithmetic and bookkeeping, (5) drawing and sketching. The course 
is given in detail by the central Government. If the religious commu- 
nities desire to have these apprentices taught religion, they may do so, 
but they must do it at their own expense. In order to make these 
schools very effective, special courses for teachers are arranged. In 
1895-96 Hungary had 366 apprentice (evening and holiday) schools 
with 72,676 pupils and 2,150 teachers. In places where there are not 
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enough pupils (50 to begin with), apprentices are obliged to attend the 
elementary continuation schools till they are 15 years old. The city 
authorities appoint a special inspector, usually a professional teacher, 
who reports upon the condition of the apprentice schools to the city 
council as well as to the State government. The Government inspects 
the schools through its own functionaries. 


SCHOOLS FOR TRADE JOURNEY MEN. 


These schools are advanced apprentice schools; attendance in them 
is not obligatory, but they are well patronized in cities. Their main- 
tenance depends partly on tuition fees and partly on contributions of 
city and State.governments. The number of such schools is about 20 
in the whole State; they have about 1,000 students, and are supervised 
like the apprentice schools. 


SCHOOL WORKSHOPS. 


The workshops for apprentices form the second step of the industrial 
school system, but the first step of the system of technical education. 
They belong to the department of commerce. Their object is to sup- 
ply the trades with skilled laborers and particularly aid the industries 
known as home industries in contradistinction to factory industries. 
The course is one of three years, except for boys preparing for special” 
branches of work, for whom extra courses are arranged, lasting from 
three months to one year. ‘The three-year courses are both theoret- 
ical and practical, chietly practical, of course. In drawing and design- 
ing much valuable work is done. About ten hours a week are 
devoted to theoretical instruction and about forty hours a week to 
practical application. Boys must be 12 years of age to be admitted and 
must have completed the course of the elementary school. These school 
workshops differ from the manual training schools in this: They teach 
one or at most two trades, while in the manual training schools no 
trades are taught, but the use of tools and material is aimed at. In 
Hungarian trade workshops no theoretical instruction is given to boys 
who come to perfect themselves in certain branches of home industry. 

Besides these workshops conducted as schools, there are a number 
of factory work schools, maintained by the owners of factories who 
intend to prepare their own workmen for special work. The work- 
men, chosen by the foremen or owners of the factory for the purpose 
of attending school, are paid like regular workmen. 

Beside these, there are school workshops of a peculiar nature called 
wage work schools. The students of these take material home and 
bring the completed work to the institution. School workshops are 
connected with the following industries: (1) Weaving, (2) braiding, (8) 
stone working, (4) toy industry, (5) lace making, (6) ceramic industry. 
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These technical schools are the youngest branch of the industrial 
school system and the most promising type of practical schools. They 
form the third step of the system, and their chief object is to aid 
Hungarian industry by preparing well-equipped laborers of a high 
order who can act as master workmen and directors of factories. These 
technical schools are to develop handicrafts by degrees into art indus- 
try (that, at least, is the intention). This necessitates, of course, a 
systematic, theoretical, and practical education. Each of these schools 
is provided with the necessary power machines. 

The course is one of four years, except in the weaving schools, 
where it is of two years, and the locksmith’s school, which has a three 
years’ course. The theoretical instruction claims from four to eight 
hours a week, drawing from fourteen to eighteen hours, and instruc- 
tion in workshops from twenty to thirty hours, so that the whole 
number of hours of work per week is from fifty to fifty-two. The 
theoretical lessons embrace general and technical branches, as is seen 
from the following schedule. To this must be added from twenty to 
thirty hours’ shopwork per week. 


SUBJECTS TAUGHT AND HOURS PER WEEK DEVOTED 'TO EACH, HUNGARIAN INDUSTRIAL 
TECHNICAL SCHOOLS. 
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The conditions of admission to these schools are as follows: The 
applicant must have completed his twelfth year of age, and either have 
completed the elementary school course or the two lower grades of a 
high school. In exceptional cases graduates of the apprentice evening 
schools are admitted. The weavers’ schools admit only boys 14 years 
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old. Many of the technical schools are boarding schools, having 
ample dormitories. 

At the close of the course the students receive a diploma, which 
facilitates their employment and enables them, after two years’ practi- 
cal work as journeymen, to become master workmen. State factories 
and railroad shops prefer to employ the graduates of technical schools, 

The schools for the building trades differ in essential points of 
organization from those described in the foregoing. They are not 
independent technical schools, but connected with some other indus- 
trial institutions. Their courses are either three whole years or four 
winter semesters, and during the building season the students are 
engaged in practical work. The graduates are only journeymen in 
their trades; to become masters in brick or stone masonry, stonecut- 
ting, or carpentry several years of practical work are required and a 
final examination before a trade board of examiners. Students who 
pass the four years’ course in school may acquire the right to act as 
masters after another four years of practical work without examination. 

The following industrial schools are found in Hungary: 

1. Two State schools for wood workers in Homonna and Ujpest, in 
which cabinetmakers, turners, and wood carvers are prepared. Num- 
ber of students in 1895-96, 17 and 14, respectively. 

2. Four schools for the wood and metal industry in Arad, Klausen- 


burg, Maros-Vadsérhely, and Szegedin. Besides the branches taught. 


in (1), there are taught branches for locksmiths, art workers in wrought 
iron, and machine builders. In one of these schools (Klausenburg) 
stokers of engines and others are also taught. The 4 schools have 
together 318 students. 

3. There are 2 schools exclusively devoted to metal work, situated at 
Budapest and Gélniczbanya; number of students, 77. 

4, There are 2 weaving schools in Kesmark and Heltau. The former 
applies itself to both hand weaving and mechanical weaving; the latter 
is devoted to wool weaving exclusively; number of scholars, 23. 

5. There are 3 schools for stone workers and the ceramic arts in 
Udvarhely, Zalathna, and Unghvar. In these schools stonecutting, 
ornamental sculpture, clay pottery, tile making, and stone polishing 
are taught. The number of students in 1895 was 100. 

6. There are 2 watchmakers’ schools at Budapest and Klausenburg; 
number of students, 47. 

7. The leather industry is represented by a school at Seben, in which 
chiefly shoemaking and saddlery are taught; number of students, 11. 

Hence there were in Hungary, in 1895-96, 16 industrial schools, with 
616 students. : 

In this connection it may be mentioned that a number of advanced 
burgher schools have opened workshops in which the boys are induced 
to occupy themselves with trade work, but, though heartily supported 


aes td 
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by the Government, the idea did not find a like support among the 
people and with Parkers who think that the general education offered 
in such schools should not be burdened with prosaic, so called, prac- 
tical occupations. At first such shops were established quite numer- 
ously, but of late they have been abandoned, so that in 1895-96 there 
were only four schools of that kind left. It is generally thought best 
to let the children obtain a thorough elementary education, and after 
that induce them to enter practical pursuits in purely industrial schools. . 


STATE INDUSTRIAL SCHOOLS. 


As the highest step of the system of Hungarian industrial schools 
below the polytechnicum at Budapest may be regarded the State indus- 
trial schools. They are advanced institutions aiming at a thorough 
preparation of foremen and factory owners. Their course is one of 
three years, but it has been found desirable to increase it to four years. 
Applicants for admission must have graduated from a burgher school 
or have passed through the four lower grades of a secondary school. 
In some of these schools practical experience in shops is required also. 
The students who pass the examination for graduation are thereby not 
only entitled to an abridgment of their military service to one year, but 
also to a preference in the appointment to subordinate offices in postal, 
telephone, railroad, and customs bureaus. 

The best feature of these schools is found in the excellent facilities 
for practical shopwork offered the students. These shops are built on 
a large scale and contain the latest technical inventions. The organi- 
zation of these schools is uniform except that in their time tables they 
differ, but only in so far as the local conditions require. Of the forty- 
eight to fifty hours per week of instruction twenty to twenty-six are 
devoted to shopwork. Instruction is not gratuitous, but tuition fees 
are paid. 

The school at Kaschau is enioty devoted to mechanics and machine 
construction, but teaches also electro-technique and political economy. 

The school at Budapest is the largest institution of this kind in east- 
ern Europe, having five distinct departments: (1) Architecture, (2) 
mechanical engineering, (8) chemistry, (4) metal work, and (5) wood 
industry. 

The theoretical branches taught to the students of all the five depart- 
ments are: Hungarian language, arithmetic, geometry and algebra, 
physics, chemistry, free-hand and instrumental drawing, merida con- 
struction, political economy, and bookkeeping. Each department of 
this school has, of course, its own course of study in practical work. 
The following lists will show how thorough that work is: 

Course in architecture: Architecture, architectural drawing, modeling, architec- 


tural geometry, materials, foundation laying, surveying, building mechanism, theory 
of construction, making estimates, bridge and hydraulic engineering, history of archi- 


tecture, and practical shopwork. 
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Course in mechanical engineering: Drawing from nature, mechanics, technology 
of wood, machine construction, constructive drawing, technology of metal, agricul- 
tural machinery and its drawing, surveying, railroad machinery, mill building, paper 
mills, electro-technique, and twenty-one hours a week practical shopwork. 

Course in chemistry: Modeling, general chemistry, inorganic chemistry, laboratory 
practice, organic chemistry, mechanical drawing, inorganic and organic technology. 

Course in metal industry: Free-hand drawing from nature, mechanics, locksmith- 
ing, simple iron construction, modeling, beating and ventilation, wells, pumps, fire 
engines, waterworks, electro-technique, and twenty-four hours a week shopwork. 

Course in woodworking industry: Modeling, drawing from nature, technology of 
wood, theory of construction, constructive drawing, and twenty-three hours a week 
shopwork. 

The number of teachers in 1895-96 was 232. There were, in addi- 
tion to these day courses, a number of special winter courses, one for 
the building trades with 143 students, and one for stokers and engi- 
neers for stationary and locomotive engines, with 800 students. Only 
men engaged in factories and shops are admitted. 

A small State industrial school for joiners is situated in Kronstadt, 
the chief subject of study of which is artistic wood carving. 


INDUSTRIAL SCHOOLS FOR WOMEN. 


These institutions have the purpose of preparing women for suitable 
occupations or wage working. Their organization is uniform in essen- 
tials. Admission is granted only to those who have completed an ele-. 
mentary schoolcourse. In some of these schools for women theoretical 
instruction is given, which is, however, confined to the three branches, 
language, arithmetic, and bookkeeping. Drawing is taught in every 
one of these schools for women. The course is one of two years, and 
tuition fees are charged. There are eleven of such schools, some of 
which are subsidized by the State, others are private or municipal 
schools. 


INDUSTRIAL DRAWING SCHOOLS. 


In other countries, notably in the United States, such institutions are 
called schools of design. This branch of the Hungarian industrial- 
school system is the most modest of all, comprising only a few institu- 
tions. Their object is exactly that of other schools‘of this kind in 
Germany, France, Austria, and the United States, namely, to raise 
industrial art to the highest possible perfection by inventing new 
designs and new modes of introducing art into industrial pursuits. 
In 1895-96 these schools of design had 1,083 students, of whom only 
91 were women. 


LOWER INDUSTRIAL SCHOOLS. 4 


At present there is only one school of this kind. It is located at 
Temesvar. It prepares young boys for entering shops as appren- 
tices. It has 238 students. It is the intention of the Government to 
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raise this school to the dignity of a secondary school as soon as the 
funds available reach an amount which will permit doing so. 


MANUAL TRAINING SCHOOLS. 


Schools of this kind are so well understood in this country that a 
description of course and organization is not necessary. There were 
only four of them in Hungary in 1895-96. Separate buildings are 
used for the boys, who come from their day high schools for a speci- 
fied number of hours per week to get instruction in cardboard and 
wood work. 


INDUSTRIAL MUSEUMS. 


These museums are mentioned last because they are not, properly 
speaking, schools, but aids for all industrial schools of the State. 
There are four of them—in Budapest, Maros- Vasirhely, Klausenbure, 
and Seben. A general exhibition of all industrial arts is open all the 
year round; special exhibits of the products and methods of separate 
trades are arranged for in each of these museums, and lectures to the 
workmen, foremen, and masters of shops and factories are held at cer- 
tain times, which are well attended. Naturally each industrial tech- 
nical schoolvhas, if not an extensive museum, certainly the nucleus of 
such an institution, just as a school has its own library. 
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CHAPTER X. 
TRADE AND TECHNICAL EDUCATION IN ITALY. (“ 
INTRODUCTION. 


As early as the fifteenth and sixteenth centuries several efforts were 
made in the direction of industrial education in Italy, but these were 
tentative and of little importance in the midst of the general neglect 
of public education, and especially of practical instruction. Even in 
the eighteenth century the celebrated Giovanni Battista Vico, in his 
book ** De nostri temporis ratione studiorum,” complained that in 
Italian schools no attention was given to ‘‘ the practical utility of the 
studies.” At the close of the eighteenth century the Grand Duke 
Pier Leopoldo established at Florence a drawing school for artisans, 
Giuseppe Bonaparte established at Naples and at Nola schools of arts 
and trades, and during the first half of the nineteenth century several 
schools for workingmen were established, which marked the com- 
mencement of the union of the school and the workshop.(’) In 
1841-42 and in 1842-43 the Austrian Government, which then held 
the provinces of Lombardy and Venetia, established at the cities of 
Venice and Milan two technical schools having a real industrial char- 
acter. These schools had for their object not only commercial and 
artistic instruction, but also instruction in chemistry and in science 
applied to the arts and trades (dyeing, glass making, tanning, wine 
making, manufacture of pottery, etc.). These two schools, however, 
soon lost their industrial character, and were transformed into schools 
for general culture. 

The so-called technical schools, instituted by the law of November 
13, 1859, followed the same tendency, and became schools of general 
culture. Of these there are at present about 280, distributed through- 
out the peninsula. 

It was only after the formation of the national union that real indus- 
trial education was established in Italy. The needs of the time caused 
the establishment of industrial schools and schools of arts and trades, 
in addition to me schools for literary, scientific, and gonera) culture. 


a @This cae was prepared for ane ast by Dr. eae an yrenorly of 
the Instituto Tecnico di Vicenza, now chief secretary of the Italian Royal Industrial 


Museum, Turin, Italy. 
bGli istituti tecnici e le scuole tecniche, by Bardelli e Moreschi: Report to the 


Minister of Public Education, Rome, 1900. 
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These schools were founded chiefly by local action. Sometimes they 
were founded and maintained, especially in northern Italy, by work- 
ingmen’s associations. Usually they received subsidies from the State, 
from the provincial and communal administrations, from the cham- 
bers of commerce, and sometimes even from the savings banks. There 
are also some schools having a capital fund, and schools founded by 
charitable institutions. 

These schools have grown, here and there, according to their neces- 
sities and the means of the localities, without a preestablished plan, 
almost without the intervention of the State. They are of widely 
different types, and vary greatly in their objects and programmes. 
There is an almost absolute lack of coordination, but the schools 
respond readily to the needs of each locality. The tendency toward 
administrative regulation which has become so strong among the 
Latin nations, and on account of which their institutions have acquired 
such perfect symmetry, has not succeeded in bringing the Italian trade 
schools to a uniform system. While the other schools—elementary 
and secondary—have an almost identical programme and character 
throughout the entire kingdom, the industrial and trade schools have 
a liberty of action that permits adjustment to surrounding conditions. 

It is desirable, however, that a law should be passed, which would 
bring about a closer relation between the schools, make State super- 
vision more effective and the condition of the teaching personnel more 
certain, without encroaching upon the liberty of their organization 
and of their programme. On two occasions, July 12, 1880, and June 
27, 1884, the Chamber of Deputies invited the ministry of agriculture, 
industry, and commerce to present a bill for the regulation of these 
schools. Such bills have been presented before the Parliament several 
times—in 1886, in November, 1889, and in November, 1893—but the 
conditions of parliamentary work did not permit their passage. A 
desire for such a law was recently expressed at the first congress of 
Itasian industrial and commercial schools held at Turin in September, 
1898. 

The schools are of two distinct types, industrial schools and schools 
of art applied to industry. There are, of course, several grades repre- 
senting each of these types. 

At the head of the industrial schools are institutions having the 
rank of universities. These schools are intended to train the captains 
of industry, industrial engineers, and superintendents of industrial 
enterprises. There are in Italy three large schools of this grade, the 
Italian Royal Industrial Museum, at Turin, the Politecnico, at Milan, 
and the School for Engineers, at Naples. These institutions are of 
great importance, but do not come within the scope of this inquiry. 
Next, there are the industrial and trade schools of medium grade 
intended to train foremen of workshops; and, lastly, the schools of 
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arts and trades (schools of inferior grade) for training workmen. In 
the former type are found several superior schools of art applied to 
industry (a higher grade of schools) and the schools of art and design 
applied to industry, for workmen in artistic industries. 

There are no complete statistics of these schools. The ministry of 
agriculture, industry, and commerce, in a recent publication,(®) pro- 
duced statistics relating to schools receiving subsidies from that min. 
istry, but these figures do not give a complete idea of industrial 
education in Italy, because there are a number which do not receive any 
subsidy. According to this publication, there are 68 industrial schools 
and schools of arts and trades (schools for foremen of workshops and _— 
for workmen) subsidized by the ministry, with a total attendance, in 
1898-99, of 16,551 students, of whom 9,069 presented themselves for 
examination; 6,690 were promoted to higher classes, and 586 were 
graduated. These schools receive a subsidy of 259,710 lire ($50,124) 
from the ministry of agriculture, industry, and commerce, 24,555 lire 
($4,739) from the ministry of education, 156,258 lire ($30,158) from the 
provincial administrations, 251,857 lire ($48,608) from municipalities, 
125,180 lire ($24,160) from the chambers of commerce, 5,905 lire 
($1,140) from labor organizations, 28,630 lre ($5,526) from savings 
and other banks, monts-de-piété, etc., and, finally, a yearly income of 
106,048 lire ($20,467) from legacies and various donations. The total, 
958,143 lire ($184,922) is not, however, the entire amount of the 
budget, because it does not include the tuition fees which several of 
the schools require, nor the returns from the sale of objects made in 
the workshops, ete. 

The superior schools of art applied to industry are 8 in number, 
with an attendance of 984 students in 1898-99. They receive 72,000 
lire ($13,896) from the ministry of agriculture, industry, and com- 
merce, 15,000 lire ($2,895) from the minister of education, 46,500 lire 
($8,975) from the provinces, 49,100 lire ($9,476) from the communes, 
11,140 lire ($2,150) from the chambers of commerce, 2,952 lire ($570) 
from various administrations, and 3,405 lire ($657) from legacies and 
special funds. The schools of art applied to industrial design number 
117, with an attendance of 11,259 pupils in 1898-99. They receive 
75,990 lire ($14,666) from the ministry of agriculture, industry, and 
commerce, 1,520 lire ($292) from the ministry of education, 36,160 lire 
($6,979) from the provinces, 111,947 lire ($21,606) from the municipal- 
ities, 28,010 lire ($5,406) from the chambers of commerce, 12,002 lire 
($2,316) from labor organizations, 11,213 lire ($2,164) from say- 
ings and other banks, etc., and 29,920 lire ($5,775) from legacies and 
special funds. 


@ Annuario per l’anno 1901 delle scuole industriali, professionali, commerciali, di 
disegno industriale e d’ arte applicata all’ industria dipendenti o sussidiate dal 
Ministero d’Agricoltura, Industria e Commercio. Rome, 1901. 
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These schools are of course unevenly distributed in the different sec- 
tions of Italy. For industrial schools and schools of arts and trades, 
Piedmont and Lombardy, essentially industrial districts, take the lead 
with 13 and 10 schools respectively; Campania and Tuscany come next 
with 10 and 8 schools respectively; then come Venetia with 5 schools, 
Emilia with 4, Liguria and Sicily with 3 each, Calabria with 2, and 
lastly, Apulia, Basilicata, and Sardinia with only 1 school each. The 
superior schools of art applied to industry are situated in Tuscany 
at Florence, in Lombardy at Milan, in Campania at Naples, in Sicily 
at Palermo, in Campagna di Roma at Rome, and in Venetia at Venice. 
As regards schools of art applied to industry and schools of indus- 
trial design, Lombardy and Venetia are in the lead with 35 and 25 
schools respectively, then come Tuscany with 10 schools, Piedmont 
and Sicily with 9 each, Marches with 8, Emilia with 7, Campania 
with 5, Abruzzi with 3, Apulia with 2, and Liguria, Campagna di 
Roma, Basilicata, and Calabria with 1 school each. Umbria and Sar- 
dinia have no schools of this class. But these figures have only a rel- 
ative value, because, as stated, there are several important schools, 
especially schools of applied art, which receive no subsidy from this 
ministry. 

Thus there are at present in Italy about 200 industrial and industrial- 
art schools that receive subsidies from the ministry of agriculture, 
industry, and commerce, and are, therefore, under its authority. It 
would be well if all the schools of this kind were under the super- 
vision of this ministry, and it had the right of inspection of those 
that receive no subsidy. There is, on the other hand, a certain num- 
ber of schools which, while they have a real industrial character, 
are under the control of the ministry of public education. Among 
others may be cited the Politecnico at Milan, which trains industrial 
engineers; the scwole di applicazione per gli ingegner?, which train civil 
and industrial engineers; the industrial departments annexed to some of 
the /stitutz tecnici, which give a medium grade of industrial instruction, 
and several special schools, such as the Scuola di tessitura di Como, a 
weaving school; the Scuola industriale di Bassano, an industrial 
school; the Scuola delle pictre dure di Firenze, a school for carving in 
hard stone, ete. On the other hand, the ministry of agriculture, indus- 
try, and commerce has jurisdiction over superior naval instruction at 
the Regia scuola superiore navale di Genova, and the ministry of public 
education directs the intermediate naval instruction by means of the 
Istituti nautici, which trains the captains of vessels and marine machin- 
ists. These schools should logically come under the authority of the 
ministry of marine. 

It would seem to be opportune, therefore, that a law should be 
passed distributing these different groups of schools in a more logical 
manner among these three ministries in such a way that each would 
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have charge of that group of schools which it is most capable of direct- 
ing. It has several times been proposed that all the industrial schools, 
schools of arts and trades, and of art applied to industry be placed 
under the ministry of education; but it is to be feared that such a 
change would not be advantageous to the schools. The ministry of 
agriculture, industry, and commerce is brought into closer contact 
with the real needs of the industry and commerce of the nation, and 
is, therefore, more capable of making the schools practical or of pre- 
serving their practical character. 

It is believed that beneficial results would follow a complete revision 
of the subsidies granted, so that they would better respond, not only 
to the merit of the schools, but also to the local conditions.(9 The sub- 
sidies could be administered according to the practice which has long 
been followed in England in the elementary schools—that is, to give 
subsidies in proportion to the results obtained by the schools as certi- 
fied by inspectors. However, account must also be taken of local 
conditions, so as to grant the subsidies where the schools can be of the 
greatest utility to the local industries, and also where the financial 
resources of the local administrations are small. The subsidies 
accorded by these local administrations could also be organized in a 
more reasonable way, and might perhaps be rendered obligatory 
under certain conditions. When there is an industrial school the 
existence of which is a benefit, first to the nation at large, then more 
particularly to the inhabitants of the province, and, above all, to the 
citizens of the commune, the merchants, manufacturers, and workmen 
of the locality, it would perhaps be just to make obligatory a subsidy 
by the State, the provincial administration, the municipalities, the 
chambers of commerce, and the labor organizations. 

The ministry of agriculture, industry, and commerce exercises com- 
plete supervision over these schools, but the means at its disposal are 
insufficient. It not only inspects the schools, but the programmes and 
the nomination of teachers are sometimes submitted for its approval. 
The schools annually send in statistical and economic reports, a gencral 
resumé of which is published by the ministry. 

In the exercise of the supervision of the schools of art applied to 
industry, the ministry is aided by the commisstone centrale per Vinseg- 
namento artistico applicato alle industrie, a central commission cre- 
ated by the royal decrees of October 23, 1884, and of May 21, 1885. 
This important commission is charged with the following duties: (1) 
To exercise a supervision over the industrial art museums, the schools 
of art applied to industry, the drawing schools for workmen, and all 
other institutions under the authority of or subsidized by the ministry 
of agriculture, industry, and commerce, and having for their object 


4T) Ministero di Agricoltura, Industria e Commercio nelle sue scuole e nell’ economia 
nazionale, by Primo Levi. Rome, 1898. 
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the artistic education of the working classes; (2) to give advice regard- 
ing propositions for the establishment of new museums or schools of 
industrial art or for the extension of existing museums and schools; 
(3) to examine the programmes of schools in order to insure that they 
respond to the needs of industrial art instruction in the localities where 
the schools are situated or are to be created; (4) to give advice regard- 
ing the selection of teachers; (5) to exercise a supervision over the 
methods of instruction of the schools of art applied to industry, of 
design, modeling, etc.; (6) to provide for making and distributing 
among the schools collections of plaster models according to the dif- 
ferent types of Italian ornamentation, and special collections for the 
application of ornamentation to all branches of industrial art; (7) to 
give advice regarding the books and publications which should be dis- 
tributed among the schools; (8) to decide upon the merits of persons 
aspiring to obtain the title of teachers for the instruction of art applied 
to industry. 

This commission serves a very useful purpose, and it would be well 
to establish a similar commission for the professional and industrial 
schools. A part of the members of these commissions might be 
elected by the schools. 

The inspection service of these schools is insufficient on account of 
the lack of an inspecting personnel, there being no special provision 
for this purpose. The work is intrusted, first of all, to the factory 
inspectors (¢spettort delle industric) who hold office by virtue of the 
royal decree of April 3, 1879, and who must exercise an inspection. not 
only over the professional instruction, but also over the entire national 
industrial operations. The mining engineers (¢ngegneri delle miniere), 
officers who are under the jurisdiction of the ministry of agriculture, 
industry, and commerce, and exercise a supervision over the mines, are 
also charged with this duty. Finally, for the schools of industrial 
art, the members of the commésstone centrale per Vinsegnamento artis- 
tico industriale, mentioned above, are charged with the duty of inspec- 
tion. But all these officers exercise supervision over the schools only 
as a supplementary duty, and the number is not sufficient for the 
undertaking, so that there are schools that are not inspected except at 
long intervals, sometimes not for several years. Aside from these 
functionaries, the ministry sometimes commissions some person living 
in the locality of a school to inspect the same; but frequently these 
inspections do not present a sufficient guaranty of independence or 
ability on the part of the inspectors. It is evidently desirable to 
establish a special corps of inspectors for the industrial schools. 

As has been already observed, the origin of the different schools 
having been entirely spontaneous and without governmental interven- 
tion, they present a variety among themselves, which no doubt has its 
advantages, but it also has its disadvantages. Sometimes in the same 
or in neighboring localities there are schools of a similar or identical 
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character, and valuable energy is wasted in useless competition. The 
ministry of agriculture, industry, and commerce should have the 
power to.bring about the fusion of such schools. These schools 
should also be systematized in a general way, so that they might better 
respond to the object of improving the national industry, leaving to 
each its proper character or its special aims and allowing each to 
adapt itself to the needs of the locality where it exists. They should 
not, of course, all be forced into the same mold, nor should a uniform 
programme be made and rendered obligatory for all; neither should 
a fixed curriculum of studies be established among schools of different 
grades. But at the same time a certain coordination might be arrived 
at by instituting regular congresses and organizing a correlation 
among the schools for the exchange of didactic material, information 
regarding programmes, ete. Such work of coordination might become 
one of the principal duties of the ministry of agriculture, industry, 
and commerce. 

One of the most efficacious means of obtaining coordination among 
the schools is better regulation of the recruiting of teachers. If all 
the teachers of industrial schools were educated in the same superior 
school they would, upon leaving the school, be in accord with regard 
to the method of instruction without prejudice to the variety of char- 
acter and organization of the schools. An attempt has been made in 
Italy to obtain this result by instituting in the Italian Royal Industrial 
Museum at Turin a series of classes having a truly normal character, 
which lead to the title of teacher of industrial schools and schools of 
arts and trades, for the teaching of physics and industrial chemistry, 
mechanical technology, and of ornamental design. Unfortunately, 
conditions have changed gradually, so that while the Royal Indus- 
trial Museum stil] retains the power of bestowing these titles, in 
practice they are but little appreciated, and teachers are chosen with- 
out regard to uniformity of methods and are not always taken from 
the list of graduates of the Royal Museum. (“ 

Notwithstanding their defects, the industrial, trade, and applied art 
schools exercise a beneficent influence wpon the social life of the nation. 
Italy is afflicted with a scourge which sadly prevails in the Latin 
nations and which is almost unknown in America, namely, the intel- 
lectual proletariat. In Italy, for the last thirty years, there has been 
an excess of young persons who devoted themselves to study, and 
especially to classical study, a phenomenon which had its origin partly 
in the special qualities of the race, and partly in various social circum- 
stances of the epoch. It follows that there is a superabundance of 
doctors, professors, lawyers, etc., who can not find work in the pro- 
fessions for which they have been educated, and who devote them- 
selves particularly to seeking public employment. Whenever there 
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are vacancies in the civil service, there is a host of competitors, even 
when the places offer the most niggardly salaries. This unfortunate 
class of proletarians weighs heavily upon the social balance of the 
nation, because it is a truly unproductive class. If, on the contrary, 
the industrial and trade schools be developed and raised in the public 
esteem, they will become useful to the nation, not alone on account of 
the progress that they will bring about in the industries, and in making 
more skilled workers and foremen, but also because they may divert 
from classical studies and toward more useful occupations a class of 
young people who are crowding the ranks of the intellectual 
proletariat. 


INDUSTRIAL SCHOOLS AND SCHOOLS OF ARTS AND 
TRADES. 


Putting aside the schools for higher technical instruction, industrial 
schools and schools of arts and trades will first be considered. In the 
preceding pages some statistics of these schools have been given, and 
a distinction has been made between schools for the training of fore- 
men of workshops and those for workingmen. 

The schools of the former class are less numerous and it is natural 
that they should be so. As they must be provided with considerable 
scientific material—must have workshops and a well-paid teaching 
force—they can not be very numerous. ‘‘If, for example,” observes 
Prof. Tullio Buzzi, the director of the school of weaving and dyeing at 
Prato, ‘‘there were in Italy ten localities where weaving and textile 
printing had attained a considerable development it would not on that 
account be necessary to create a special industrial school in each 
locality. It would be sufficient to have one or two schools to furnish 
the necessary personnel to the factories of all the ten localities.” 

These schools, as will be better seen in the reports which appear in 
the following pages of each of the most important schools, generally 
have for their object instruction in a single industry or ina small num- 
ber of related industries. This specialization is very useful and should 
be made even closer. The instruction is, in general, almost exclusively 
technical, and little room is left for branches of general education, 
because pupils are usually not admitted unless they have followed 
courses of general education in the secondary schools, or until they 
have passed an examination in such studies. 

These schools, as well as those for workingmen, generally have 
workshops for practical instruction. These workshops are sometimes 
exclusively devoted to the instruction of the pupils, where they pre- 
pare the apparatus, models, and didactic material for their own 
schools—objects, in short, which are destined for the school and not 
for the public. Other schools have workshops where the pupils exe- 
cute work to order, or which is intended for public sale, so that the 


TRADE AND .TECHNICAL EDUCATION—ITALY. iE Rrive 


school possesses an industrial establishment from which it receives 
some revenue. This revenue is not generally of: great financial 
importance to the school. Sometimes it is partly drawn by the teach- 
ers as a supplement to their salaries. The selling prices of the prod- 
ucts of these workshops are necessarily below the current market 
prices, as they are made by pupils who are still, one may say, in the 
period of apprenticeship, and the labor cost can not be fully consid- 
ered in the cost of production. However, as the trafic in such prod- 
ucts is not of any great importance, it does not constitute a dangerous 
competition with private establishments and does not excite the enmity 
that prison labor does everywhere. Some of the schools have no work- 
shops of their own and send their pupils, under special arrangements, 
to private workshops; others make special contracts with private 
manufacturers, who, in a way, conduct their enterprises in the school 
building and employ the pupils as workingmen. Each of these dif- 
ferent types of workshops presents advantages and disadvantages, 
varying according to the character of the schools. It can not be said 
that any one is preferable in all respects to the others. 

Notwithstanding the special technical character of these schools for 
foremen, and in spite of the development of the workshops annexed 
to the schools, the complaint is generally made that the schools do not 
teach the true practice of the industry. This is perhaps a general 
defect of all such schools and is not confined to Itahan industrial 
schools. A remedy for this defect may be found in the creation of 
scholarships for practical industrial education which the ministry of 
agriculture, industry, and commerce is about to establish. These 
scholarships are intended for the best pupils of industrial schools and 
will permit them to acquire practical knowledge in manufacturing 
establishments in Italy or abroad. 


THE INDUSTRIAL SCHOOL “‘ALESSANDRO ROSSI,” VICENZA. 


This school was founded in 1878 by Senator Alessandro Rossi, who 
made a donation of 350,000 lire ($67,550) for the expenses of estab- 
lishment and for one-half the running expenses for the first six years. 
Senator Rossi desired to found a large school for mechanical indus- 
tries, following the example of the four large French national schools 
at Chalons-sur-Marne, Aix, Angers, and Lisle, and he actually suc- 
ceeded in having erected a school of considerable importance for 
the mechanical industries. The school is located ina city of about 
35,000 inhabitants which is not a great industrial or commercial city, 
but which is surrounded by smaller districts containing important 
industrial establishments. It is not merely a local school, but rather 
a national institution, being attended by pupils from all the provinces 
of Italy. The purpose of the school is to prepare intelligent and skillful 
foremen for the mechanical industries, and to qualify for advanced 
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technical pursuits such of its pupils as are specially qualified for the 
study of higher mechanical technology. It is therefore divided into 
two sections, a section for mechanical construction work, electro- 
technics, and the textile industries, the object of which is to train fore- 
men for the electrical, mechanical, weaving, and spinning industries, 
and a section for higher studies, which prepares the best students for 
the superior schools for engineers. 

The course comprises two preparatory and three normal years. 
During the first four years are taught subjects of general education 
and technical branches common to the two sections. The real division 
takes place in the last year, when those in the first section are taught 
the resistance of materials, mechanical technology, power machines, 
electro-technics and textile technology, and in the second section stu- 
dents receive instruction in complementary mathematics, history, 
geography, and the Italian language. 

All pupils serve an apprenticeship in the six workshops attached to 
the school, and remain longest in those where they show the greatest 
aptitude. These workshops are for patternmakers and carpenters, 
molders, blacksmiths, machinists (congegnator?), turners and machine 
tenders, and electricians. The shops are very well provided with 
materials, models, tools, and machinery. <A part of the material is 


manufactured in the workshops by the pupils. Orders are also taken. 


from private establishments, and a considerable business is done by 
furnishing castings and other products made by machines or with tools, 
from which source the school receives considerable revenue. The 
expense of maintaining these workshops is about 12,600 lire ($2,316) 
per year, but the revenue derived from the sale of products reduces 
the net expense to about 3,000 lire ($579). The institution is'a board- 
ing school, no day pupils being admitted. The regular tuition is 700 
lire ($135) per year, but for the pupils from the province of Vicenza 
it is only 600 lire ($116) per year. There are, however, several 
scholarships and partial scholarships. ‘The discipline during meal 
hours, recreation, promenades, etc., is intrusted to the teachers of 
the school and not to special officers. By this arrangement there is a 
complete personal contact between the teachers and thé pupils. 

The income of the school is quite large. It receives 35,000 lire 
($6,755) from the Government, 29,000 lire ($5,597) from the provin- 
cial administration of Vicenza, and 3,000 lire ($579) from the com- 
mune of Vicenza. It also obtains a considerable revenue from the 
tuition fees. The commune of Vicenza also grants the free use of the 
building in which the school is located. There is an average attend- 
ance of 150 pupils per year, and the graduates are employed in all the 
Italian industries. The school is in constant receipt of requests from 
industrial establishments, so that there is no difficulty in finding posi- 
tions for the pupils who are graduated each year. The period of 
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apprenticeship is generally two years at the most, and there are those 
who, from five to eight years afterwards, receive annual salaries as 
high as 6,000 lire ($1,158). Some of them have positions abroad and 
have salaries of 12,000 lire ($2,316) per year. The school thus shows 
good results, but in view of the great development of local industries 
it would perhaps be desirable to give greater attention to instruction 


in spinning, weaving, and electro-technics. 


INSTITUTE OF ARTS AND TRADES OF MARCHES, FERMO. 


This institute was founded at Fermo, in central Italy, in 1861, with 
the revenue derived from the Montani charitable fund, under the name 
of Istituto Marti e mestiéri per le Marche. It was quite recently trans- 
formed, as a result of an extraordinary inspection, by a royal decree 
of May 16,1901. This institution is supported by the revenue from 
the Montani and Perpenti funds, and receives in addition an annual 
contribution of 16,000 lire ($3,088) from the ministry of agriculture, 
industry, and commerce, 10,000 lire ($1,930) from the administration 
of the ‘\ fondo per a culto”, 17,500 lire ($3,378) from the provincial 
administration of Ascoli Piceno, and 7,000 lire ($1,351) from the com- 
mune of Fermo. 

The object of the institute is to give theoretical and practical instruc- 
tion in mechanics and electro-technics, for the purpose of training 
pupils for machinists and foremen of workshops in mechanical and in- 
dustrial establishments. The instruction is divided. into two courses-— 
the preparatory course of two years and the normal course of three 
years. 

The institute is a boarding school like the school at Vicenza, but day 
pupils are also received. 

The branches of study are Italian, German, French, history, geog- 
raphy, arithmetic, algébra, drawing, physics, chemistry, technology, 
geometry, mechanics and its applications to industry, and electro- 
technics. Attached to the institute are shops for ironwork, woodwork, 
machine construction, modeling, wood carving, etc., where work is 
done on private orders, which yields a considerable revenue. There 
is an average attendance of 70 pupils. 

TRADE SCHOOL, BIELLA. 

This school (Scuola professionale di Biella) is the first established in 
Italy, having been founded in 1869 by Quintino Sella, the celebrated 
minister and savant, in a district rich in industrial establishments and 
in a city spoken of as the Manchester of Italy. Its object is to train 
technical overseers and foremen for the mechanical arts, chemistry, 
textiles, dyeing, construction work, and wood carving. 

The school has several courses, namely, one normal day course of 
three years, several evening courses, and theoretical and practical 
courses in steam-boiler tending and in electricity. 
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The subjects taught are Italian, arithmetic, algebra, geometry, 
trigonometry, bookkeeping, calligraphy, ornamental and geometrical 
drawing, architectural design, topography, machine technology, plastic 
art, wood carving, physics, statics, practical and descriptive geometry, 
construction work, kinematics, mechanics, physical, mechanical and 
textile technology, weaving, general and applied chemistry, and dye- 
ing. In the two theoretical and practical courses special instruction 
is given for enginemen and electricians. During the year 1898-99, 
there were 138 pupils taking the day courses, 111 the evening courses, 
and 8 the theoretical and practical courses; during the year 1899-1900 
the pupils for day courses were 142 and for evening courses 145. 

The school has considerable resources, receiving annual contribu- 
tions of 12,000 lire ($2,316) from the ministry of agriculture, industry, 
and commerce; 5,650 lire ($1,090) from the provincial administration 
of Novara; 5,000 lire ($965) from the commune of Biella, in addition 
to the use of the building, the annual rental value of which is 5,000 
lire ($965); 5,000 lire ($965) from the chamber of commerce of Turin, 
and 4,320 lire ($834) from several other sources. 

The school possesses laboratories of chemistry, weaving, and tech- 
nology, in the first of which analyses are sometimes made for private 
parties. To the school is annexed the municipal public library. 

From the foundation up to the year 1899-1900 the number of grad- 
uates from day courses was 298, and of these 188 (47 per cent) were 
graduates in construction work, 75 (26 per cent) in mechanics, and 80 
(27 per cent) in weaving and dyeing. Many of these graduates are 
employed in mechanical workshops, wool and cotton factories, ete., in 
Italy and in foreign countries. 


INDUSTRIAL SCHOOL OF ALESSANDRO VOLTA, NAPLES. 


This school (Scuola industriale Alessandro Volta) was founded by a 
royal decree of January 28, 1886. According to article 2 of this 
decree, its object is to train skilled workmen and foremen for 
mechanical, chemical, and textile industries by means of theoretical 
and practical instruction in physics, chemistry, and mechanics, and to 
advance the development of production in the city of Naples, either 
by perfecting the methods of existing industries or by stimulating 
new lines of industrial work. In 1890 instruction in the applications 
of electricity was substituted for that in textiles. 

The school is divided into four sections, as follows: For machinists, 
molders, chemists, and electricians. The normal course covers three 
years, but there is also a preparatory course of one year for such as 
do not have a sufticient general education. The studies are Italian, 
French, history, geography, calligraphy, arithmetic, algebra, book- 
keeping, plane and solid geometry, trigonometry, general and applied 
physics, general, analytical, and applied chemistry, kinematics, 
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mechanical technology, ornamental, geometrical, and mechanical 
drawing, plastic art, and laboratory and shop work. There are 
attached to the school an electrical workshop and a machine shop 
with a foundry. In 1898-99 the number of pupils was 338, but 
only 240 appeared for examination, and of these 138 were promoted 
and 14 received their graduating diplomas. 

For pupils who aspire to become foremen of workshops, a supple- 
mentary course of one year has been established for practical appren- 
ticeship. 

The laboratories and workshops give excellent results. A consider- 
able part of the scientific material is prepared by the pupils themselves. 
The machine shop and foundry were established in 1897, and the 
pupils have made the operating machinery and the necessary appli- 
ances, including the motor for working the ventilator of the furnace 
-and the transmitters requisite for its operation. The section of chem- 
istry, by default of means, has not given as good results as the other 
sections. 

The school receives an annual contribution of 21,000 lire ($4,058) 
from the ministry of agriculture, industry, and commerce, 6,000 lire 
($1,158) from the province of Naples, and 27,000 lire ($5,211) from the 
commune of Naples. 


ROYAL TRADE SCHOOL OF WEAVING AND DYEING, PRATO. 


This school of weaving and dyeing (Regia scuola professionale dt 
tessitura e tintoria) at Prato, in Tuscany, was founded in 1886. Its 
object is to train technical overseers and workers in the weaving and 
dyeing industries. At first a preparatory course in arithmetic, geom- 
etry, bookkeeping, and Italian was taught, but as this caused a useless 
expense it was abolished in order that all efforts might be concen- 
trated upon the technical course, a decision which perhaps merits 
imitation by the other Italian industrial schools. 

The existing courses of the school are as follows: Two ordinary day 
courses, one for instruction in chemistry and dyeing and the other for 
weaving and spinning; one evening course in drawing; a Sunday 
course, divided into two sections, one for dyeing and the other for 
spinning and weaving. 

The evening course had, in 1898-99, 42 pupils and the Sunday course 
32, These are the courses intended for workers, and the pupils are 
recruited from among the employees of industrial establishments of 
the vicinity. These employees ordinarily attend the school several 
successive years. They find a better reception in the local establish- 
ments, are better paid, and ‘‘it may be said,” writes Prof. Tullio 
Buzzi, director of the school, ‘‘ that the overseers of the self-acting 
spinning machines and the overseers in dyeing establishments of the 
vicinity are workmen who have attended the school.” The course in 
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spinning has enabled manufacturers of Prato who have introduced the 
self-acting machines to instruct their force in this work without 
resorting to foreign labor. The course in drawing has placed the 
weavers in a position better to adapt their designs to the technical 
exigencies in the manufacture of woven goods. 

It is in contemplation to add to the foregoing evening courses other 
courses in mechanics, mechanical drawing, plastic art, etc., so as to 
establish a veritable school of arts and trades for perfecting work- 
ingmen employed as machinists, masons, cabinetmakers, wood-carvers, 
ete. Special courses in electro-technics and in steam-boiler tend- 
ing will also be added during the years when there is a suflicient 
attendance. 

The day course is of great importance. A division into two sec- 
tions, made in 1896-97, brought about a specialization which was of 
advantage to the pupils of both sections. The section of chemistry and 
dyeing comprises a course in general inorganic chemistry; a course in 
general organic chemistry sufficiently extended to cover the study of 
coloring materials; a course in textile fibers (bleaching, dyeing, and 
finishing); a course in analytical chemistry for analyses relating to 
_ products employed in dyeing, printing, and finishing textile fibers, 
woven goods, etc.; a course in chemistry applied to the printing of 
textile fibers, and practical work in the use of printing machines; a 
course in drawing which serves as a complement to the course in dye- 
ing and printing, and a course in physics and mechanics. The section 
of spinning and weaving comprises a course in textile fibers, wool 
spinning, and the formation of tissues; a course in cotton, linen, hemp, 
jute, and silk spinning and weaving machinery; a course in orna- 
mental and mechanical drawing and designing applied to the weaving 
industry, and a course in physics and mechanics. In 1901-02 it is 
intended to add a course in analytical chemistry, with a special labo- 
ratory for the analyses of all products relating to the textile fiber 
industry, for training specialists, a course in kinematics, and a course 
in weaving design for the training of technical designers for the weay- 
ing and cloth-printing industries. All these courses, aside from the 
theoretical instruction, thoroughly develop the practical side by means 
of the well-equipped laboratories and workshops which the school 
possesses. ‘The pupils can there manufacture tissues of various kinds 
and can make collections of samples, which on completion of their 
studies can be used to demonstrate the skill that they have acquired. 
Analyses are also made for the commune of Prato and for private 
parties. 

The number of pupils in the day courses is steadily increasing. In 
1898-99 it was 38 and in 1899-1900 it was 50, of which 41 were in 
the section of chemistry and dyeing and 9 in the section of weaving. 
In 1900-01 there were 52 pupils, of whom 40 were in the section of 
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chemistry and 12 in that of weaving. The graduates of these two 
sections are very much sought after by manufacturers, by whom they 
are given positions without serving an apprenticeship. The director 
of the school writes that after a practical experience of one or two 
years the graduates of the section of chemistry and dyeing are pro- 
moted to positions as overseers or superintendents of dyeing establish- 
ments, in which they receive good salaries. After four or five years 
they ack receive, on an average, 300 to 400 lire ($57.90 to $77.20) and 
sometimes as hich as 600 lire ($116) per month. They are employed 
in the manufacture of woolen cloth, cotton goods, hats, coloring 
matter, and in establishments for dyeing, printing, weaving, etc. As 
the school is situated in a region where the straw-plaiting industry is 
strongly developed, the ministry of agriculture, industry, and com- 
merce, in 1897, sent Prof. Tullio Buzzi to France, England, Germany, 
and Switzerland to make an inquiry into this industry. The school then 
carefully studied the industry and sent the report and samples of work 
to the chamber of commerce at Florence. In consequence, manufac- 
turers often apply to the school for information and advice regarding 
the bleaching and dyeing of straw. 

This school is, without doubt, one of the best in Italy, and can well 
compete with those in foreign countries. It enjoys such a good repu- 
tation that pupils go there from all parts of Italy. The results would 
perhaps be still better if the resources were greater. The annual 
contributions are only 25,600 lire ($4,941), and it should be mentioned 
that of this sum 1,000 lire ($193) are annually contributed by Mr. 
Eugenio Bona, proprietor of a large cloth manufacturing establishment 
at Carignano, in Piedmont, who, in addition to this contribution to the 
school at Prato, also gives 3,000 lire (6579) per year to the industrial 
school at Biella. 


INDUSTRIAL SCHCOL ANNEXED TO THE ROYAL TECHNICAL 
INSTITUTE OF VICTOR EMANUEL II, BERGAMO. 

The technical institutes are advanced schools of a secondary grade 
which give a general, not classical, education to young persons from 
14 to 18 years of age anda specialized scientific education preparatory 
to scientific university studies, and also train persons as land surveyors 
and accountants. These institutes, which number about 70, are under 
the jurisdiction of the ministry of public education. Several of them, 
those of Bergamo, Como, Livorno, Naples, Rome, Terni, Turin, and 
Venice, have established an industrial section for the training of fore- 
men of workshops. The one attached to the technical institute of 
Bergamo (Scuola industriale annessa al regio istituto tecnico Vittorio 
Limanuele 11) is per haps the most important. This section was founded 
in 1885. It receives an annual contribution of 15,000 lire ($2,895) from 
the ministry of public education, 800 lire ($154) from the ministry of 
agriculture, 5,200 lire ($1,004) from the province of Bergamo, 7,000 
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lire ($1,351) from the commune, 8,000 lire ($1,544) from the chamber 
of commerce, 2,500 lire ($488) from the industrial society of Bergamo, 
and a subsidy of about 5,500 lire ($1,062) annually from commercial 
and manufacturing establishments. 

This section is divided into three subsections of three years each, 
devoted respectively to mechanics, weaving, and chemistry. Steps 
are being taken to add also subsections for spinning and electro-tech- 
nies, in order to provide fully for the needs of the numerous indus- 
tries of the locality. The instruction comprises, in addition to mat- 
ters of general education, mechanical drawing, mechanics, descriptive 
geometry, general and technological chemistry, general and applied 
physics, weaving, textile drawing, industrial accounting, and mechan- 
ieal technology. 

There are attached to the school mechanical and weaving shops and 
a chemical laboratory to which is annexed the municipal chemical 
laboratory. The number of pupils of this section has continually 
increased.’ In 1885-~86 it was only 5, the next year 25, and in 1898-99 
it was 43. The graduates easily find good positions. 

To the industrial section have been added other schools which are 
of an inferior rank, but of considerable importance, so that the tech- 
nical institute at Bergamo has become a center of elementary and 
intermediate industrial education. It has, first of all, the school for 
foremen in textile and mechanical industries (Scuola per allievi capt 
operat per le industrie tessili e meccaniche), a school intended for young 
men who aspire to become foremen and overseers in these industries. 
The day course is divided into two sections (textile and mechanical 
inaustries) and trains persons for intermediate positions between those 
of workmen and of technical directors. In 1898-99 there were 37 
pupils, of whom 18 took the mechanical and 19 the textile course. 
There are also Sunday schools (scwole domenical/) for workingmen, 
which in 1898-99 had an attendance of 242 pupils. They comprise 
a course in weaving (81 pupils), a course in electro-technies (66 pupils), 
a course for boiler tenders (38 pupils), a course in machine drawing 
(87 pupils), and a course in mechanics (20 pupils). These courses 
cover a period of two or three years, and are patronized by employees 
of industrial establishments. There are also the evening schools for 
workers and artisans (scwole serali per operat ed artiert), which in 
1898-99 had an attendance of 271 pupils. They comprise a prepara- 
tory course of two years, followed by special courses in drawing 
applied to the arts, decorative painting and plastic art, and in draw- 
ing for the machinists’, blacksmiths’, masons’, and carpenters’ trades. 
The technical institute of Bergamo has succeeded in solving the prob- 
lem of uniting ina single organization intermediate industrial instruc- 
tion with elementary and popular courses, accomplishing much better 
results and with a smaller economic effort than is accomplished when 
these institutions are separate. 
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To the schools for the training of technical chiefs may be added 
that founded in 1886 by the abeadon of Lorenzo Cobianchi (Regia 
scuola professionale ** Lorenzo Cobianchi”), in the small industrial 
town of Intra. This school has an annual expense fund of about 
20,000 lire ($3,860), and comprises a day and a night course. The day 
course covers three preparatory years and three years for normal 
trade work. The normal course is divided into the three sections 
of mechanics, chemistry, and electro-technics. The evening course 
formerly comprised a course in drawing, one for boiler tenders, and 
one in weaving, but the course in weaving was discontinued in 1900, 
it being the intention to establish a well-developed day course in that 
industry. The number of pupils in 1899-1900 was 83 in the pre- 
paratory course, 4 in the course in mechanics, 12 in chemistry, 6 in 
electro-technics, 136 in the course in drawing, and 34 in that in boiler 
tending. The school has lahoratories of industrial chemistry, dyeing, 
and electro-technics. 

The section for electro-technics, established in 1899, responds to a 
great need, because this region is rich in water power, and several 
enterprises haye been founded for the transmission of electricity. 
The first course of this section is common with that of mechanics. 
In the second are taught electrology and the drawing of electrical 
machines and appliances; in the third, electro-technics, practice in 
electric measurements, design and construction of electrical machinery 
and installation of industrial electrical apparatus. This section will 
probably give good results in the future. 

The pupils of the school at Intra easily find positions as technical 
chiefs, even in foreign countries. 


SCHOOLS OF MINING. 


To the schools treated in this chapter may also be added the mining 
schools intended for the education of a technical personnel skilled in 
the exploitation of mines. In Italy there are no superior schools of 
mines, such as are to be found in other countries for the education of 
mining engineers. There are, however, schools of an intermediate 
degree intended for the education of persons for secondary positions 
in the mining industries, and this object has been attained. 

An official “publication (“) says in regard to these schools: At pr esent 
many of the graduates, who are mine bosses in the large mines or 
superintendents in the smaller ones or assistants in the eel corps 
of mines, are rendering valuable services to the mining industry by 


«Notizie e documenti sulle scuole minerarie del Regno. Annali di Agricoltura. 
Rome, 1885, p. viii. See also the Annali di Agricoltura for 1887 and for 1896. 
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substituting in the place of the empirical methods of exploitation the 
methods suggested by science and conforming to modern mining 
rules.” : 

Until the year 1885 the graduates of these schools received the title 
of mine bosses (capt minatori), but as the graduates of these schools, 
especially in Sicily, are placed in higher positions, such as actual 
directors of mining exploitations, and as these graduates are frequently 
called as experts by the judicial authorities in questions relating to 
mines and mining operations, a royal decree of December, 1885, 
accords the graduates of these schools the title of mine bosses and 
mining experts (capi minatori e periti minerar’). The teaching per- 
sonnel of these schools consists partly of the engineers of the Royal 
Corps of Mines. In this way teachers are secured at small expense; 
and being also charged with the supervision of mining operations, they 
are in a position to give practical instruction in conformity with the 
progress of the mining industry. 

There have been four mining schools founded in Italy: (1) The 
school of Carrara, in Tuscany, near the celebrated marble quarries, 
founded in 1872 for the purpose of instructing pupils in quarrying 
and in cutting and finishing marble, in order to train technical chiefs 
for the marble industry; (2) the school of Agordo, established in 
1867, upon the initiative of Mr. Quintino Sella, the celebrated minister 
and savant, in northern Venetia, a region rich in mineral deposits; 
(3) the school of Caltanisetta, established in 1868, in Sicily, in the 
center of the sulphur mining operations, which is the most important 
mineral industry in Italy (this school was the first which was founded 
in Italy); (4) the school for mine bosses at Iglesias, in Sardinia, 
situated in an important mining center. 

Only the last two exist to-day, and they have a real importance in 
the training of the secondary rank of employees in mining operations. 
Before the establishment of the school of Iglesias, the mining compa- 
nies of Sardinia had to have recourse to foreign schools to obtain a good. 
working force. There was a large number of ‘‘ captains” who came 
from English schools and from the French school at Alais, whereas 
the body of laborers was entirely Italian. In 1869 a& commission of 
inquiry proposed the establishment of the school of Iglesias with a 
docimastic laboratory intended especially for assaying galena for lead 
and silver, and also for assaying zine ore. It is supported by contri- 
butions from the State, the province, the chamber of commerce of 
Cagliari, and the municipality of Iglesias. It is in the midst of the 
important metalliferous region of Sardinia, at a short distance from 
one of the most important mines in Italy. It has succeeded in fur- 
nishing a personnel to the mines which is a good substitute for the 
former foreigners, at a technical and economic advantage to the indus- 
try. The school does not admit pupils unless they have received a 
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secondary education of the first degree. The course of study covers 
three years, and comprises, besides several branches of general educa- 
tion, physics, mineralogy, geology, elementary and applied mechanics, 
analytical and docimastic chemistry, topography, the science of con- 
struction, the exploitation of mines, the mechanical preparation of 
minerals, metallurgy, etc. The school contains chemical, physical, 
and mineralogical laboratories. The chemical laboratory is also used 
for making analyses of minerals for private parties. The pupils work 
a certain number of days each year in the mines, so that when gradu- 
ated they have not only a theoretical training, but they have a practi- 
cal knowledge of the exploitation of a mine and can be employed as 
mine bosses under the direction of a mining engineer. The school 
had about 20 pupils. In 1897-98 there were 22, in 1898-99, 21, and 
in 1899-1900, 28. The graduates, the director states, are almost all 
well placed in the mines of the island, the others being employed abroad 
or in the royal corps of mines. 

The school at Caltanisetta is organized almost on the same princi- 
ples as the preceding, with special reference to the operation of sul- 
phur mines. 

In this school the course cf instruction, aside from the branches of 
general education, is as follows: Drawing applied to machinery and 
mine-construction work; general, analytical, and applied chemistry; 
mineralogy; geology; mechanics; metallurgy; topography, and min- 
ing operations. In 1898-99 a course on the hygiene of mine workers, 
with instruction regarding first help to the injured in accidents during 
mine labor, was added, with good results. During the year 1900-01 
the school had 27 pupils. Since its establishment there have been 198 
graduates, and of these about 80 are employed as directors or assistant 
directors of mines, 14 are employed in the royal corps of mines, 8 are 
technical overseers in the sulphur mines, 5 are managers of mines, 
8 are mine owners, etc. 

The workingmen’s schools are naturally much more numerous than 
those for the education of foremen and overseers. They are known 
by the name of schools of arts and trades (scuole @arti e mestierc), 
but they may be subdivided into schools intended for training persons 
for a trade, offering a substitute for the long and tedious apprentice- 
ship in industrial establishments, and schools for improving workmen 
already engaged in industries. The schools of the former class gen- 
erally have day courses, while those of the second must naturally be 
limited to evening and Sunday courses. The former gradually approach 
the schools for foremen and overseers previously described. 

The classification is not a clear one and, as in the case of classifica- 
tions generally, has no absolute value. .As regards the schools for the 
improvement of employees at work, they may approach the many 
evening and Sunday schools whose purpose it is to give elementary 
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instruction of a general character. These schools are very numerous, 
and some of them also give instruction of a trade character, but they 
are not industrial schools proper, and do not come within the scope 
of this inquiry. 

The schools of arts and trades are numerous, both in the cities and 
in the small towns. Surprising results are accomplished in certain 
small country villages by these schools and the schools of arts applied 
to industries, which are entirely without means and scientific and 
didactic materials, the results being due to the early efforts of obscure 
and forgotten founders and the faithfulness of poorly paid teachers. 
These schools receive little or no subsidy from the State, and yet 
with a meager budget of a few hundred lire they sometimes succeed 
in exercising a remarkably beneficial influence. This vitality of cer- 
tain rural industrial schools indicates that with better assistance they 
could probably attain a result of the highest social importance, such 
as has been reached in Scandinavia by the small schools of a similar 
character, that is, the revival of domestic industry. In certain sec- 
tions of Italy, where for many reasons modern industry has not yet 
penetrated, the schools of arts and trades might become the center of 
flourishing domestic industries which would add considerably to the 
family incomes of the agricultural population and tend to diminish 
the temporary and permanent emigration. 

In the pages following is given certain information regarding a 
number of art and trade schools of the two categories which come 
within the scope of this report. 


ALDINI-VALERIANI INSTITUTE OF ARTS AND TRADES, BOLOGNA. 


This institute (/stituto Aldini- Valeriant per le arti ed i mestier?) was 
established by means of a legacy by Professor Aldini, an eminent 
savant who, with a clear foresight into the needs of the future, had, 
since the year 1854, been wishing to found an institution for the dif- 
fusion of knowledge in mechanics, chemistry, and physics applied to 
the arts. The institution was definitely organized in 1876 and bas for 
its object ‘‘the development of technical education and the training 
of the hand and eye of the young apprentice who wishes to become a 
skilled worker in the mechanical and physico-chemical arts, and to 
give popular courses in scientific, technical, and graphic instruction to 
the workers.” The institute thus belongs to both of the foregoing 
classes of schools. It is divided into three sections: (1) A section for 
pupil apprentices of the mechanical arts, with day courses; (2) a sec- 
tion for pupil apprentices of physico-chemical arts, with day courses; 
(3) a section for adult workers, with evening courses. 

The day courses cover three years and comprise instruction in Ital- 
ian, physics, chemistry, mathematics, mechanical technology, geomet- 
rical, ornamental, and mechanical drawing, and political economy. 
The evening courses are as follows: One-year courses in geometrical 
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and ornamental drawing; three-year course in mechanical drawing; 
three-year course in masonry; one-year course for electrical workers; 
one-year course in steam-boiler tending. The pupils of the day sec- 
tions, in 1898-99, numbered 145, and those of the night courses, 335. 
During the year mentioned the institute received a revenue of 48,941 
lire ($9,446) from the Aldini-Valeriani fund, a contribution of 3,000 
lire ($579) from the ministry of agriculture, industry, and commerce 
and one of 9,940 lire ($1,918) from the municipality of Bologna. 

Persons desiring admission to the school must show that they 
possess an elementary education. The pupils belong in general to the 
working class or to that of the small merchants. The graduates easily 
find positions as machinists, many being employed by the railroad 
companies. 

The institute possesses a workshop well equipped for wood and metal 
work, in which the pupils learn carpentry, forging, turning, etc. 
Each pupil works on an average, according to his trade, 2,634 hours 
in the shops during the three-year course. In the workshop the 
pupils are trained, first of all, in the use of hand tools and in lathe 
work, and later on they take up machinery. The training is gradual 
for each trade, so that not until the middle of the sécond year of the 
course are the apprentices sufficiently instructed to be able to under- 
take real industrial work. The work sometimes consists of making 
tools or other objects needed in the laboratory or school, and sometimes 
they are made to order or for sale. The school does not take orders 
for objects unless their manufacture is of didactic utility to the pupils. 
In the execution of the work a degree of care and perfection is gener- 
ally attained which makes it superior to ordinary work, because the 
purpose in view is the instruction of the pupils. A pamphlet pub- 
lished by the school in 1898 states that the prices of the objects made 
are usually the commercial prices, because it is not desired that the 
school should compete with private industrial establishments, and the 
latter therefore do not object to the workshop of the institute, and 
even send their patrons there for certain special work. The pupils are 
required to do all the manual work of the shop, such as repairing and 
cleaning the machinery, transporting the raw material and fuel, ete. 

The evening courses most patronized are those in drawing. As is 
generally the case in all the evening schools, the number of pupils 
gradually diminishes during the school year. In the evening popular 
lecture courses on agricultural economy are given at the institute. 
The chemical laboratory attached to the institute has made important 
studies regarding the cultivation of sugar beets in the vicinity of the 
city of Bologna. According to the provisions of the will of Professor 
Aldini, the institute conducts each year, among workers in the 
mechanical trades and the physico-chemical arts, 2 competition for a 
prize of 1,000 lire ($193) for industrial inventions and improvements. 
This institute is probably the best of its kind in Italy. 


? 
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This school (Seucla professionale per glt operat) was founded in 1880 
at Fabbriano, a small industrial town of central Italy. Its object is 
to give instruction of a general nature and in technology in relation to 
the local industries, paper making, carpentry, cabinet making, engrav- 
ing stamps for filigree paper, metal casting, and mechanics. 

It has two sections, a day course and a night course, each covering 
four years. It has, in addition, a two-year course in elementary 
electro-technics, and every second year it has a special course for 
boiler firemen. It has workshops for practical instruction in wood and 
metal work. In the day courses instruction is given in kinematics, 
machine drawing, and plastic art. In the evening courses instruction 
is given in geometrical, ornamental, and industrial drawing, physics, 
technology, and mechanics. Instruction is also given in general educa- 
tional branches. In 1898-99 there were 72 pupils. Graduates easily 
find positions. The school gives good results, especially for those who 
do mechanical or wood work. Quite recently it has devoted itself to 
an industry which has long existed in Fabbriano—the manufacture of 
paper. It has a budget of about 14,000 lire ($2,702). 


CASANOVA INSTITUTE OF ARTS AND TRADES, NAPLES. 


This institution (/stituto Warti e mestiert Casanova) was founded 
by Alfonso Casanova in 1869 and has given excellent results. The 
school has a budget of about 67,000 lire ($12,931), partly revenue from 
charitable funds and partly contributions from the ministries of agri- 
culture, industry, and commerce and of public instruction, and from 
the province, commune, and chamber of commerce. The municipality 
provides the teachers for the general branches. The school has a 
large number of pupils. In 1900-01 there were 692, of whom 622 were 
present at the examinations; 553 were promoted to higher classes and 
20 were graduated. The course covers eight years, and the pupils, by 
means of a series of workshops for carpenters, cabinetmakers, wood 
carvers, founders, silversmiths, bronze workers, goldsmiths, printers; 
watchmakers, tinsmiths, machinists, blacksmiths, and electricians, 
become skillful workers. The school is open all the year for twelve 
hours a day. The pupils enter the school at about 8 years of age. 
During the first years they receive only general and elementary edu- 
cation, and then at about 11 years of age they enter the workshops. 
These are under contract to private manufacturers. The school pro- 
vides the premises and the manufacturers can not employ other 
apprentices than the pupils. By this means the pupils receive a very 
practical training in the various trades enumerated. The director of 
the school has the right to exclude those workmen employed by the 
manufacturers who, on account of their loose habits, are not suited 
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to the educative character of the school. When the work done by the 
pupils begins to have a value they receive wages. This school is 
probably the best industrial school of southern Italy and has given to 
Naples many hundreds of well-trained workmen. It has been much 
praised by a high official of Krishnuggur in a report, bearing date of 
March 5, 1901, to the government of India, and that government has 
decided that the organization of the school shall serve as a model for 
the Indian industrial schools. 


TRADE SCHOOL ‘“‘SAVERIO ALTAMURA,” FOR THE MECHANICAL 
AND MANUAL ARTS, FOGGIA. 


This school (Scuola professionale per le arti meccaniche e fabbrili 
* Saverio Altamura”) was established in Foggia, southern Italy, in 
1872, through the efforts of the local chamber of commerce, which 
contributes 38,000 lire ($7,334) annually toward its support, while 
the State gives 7,500 lire ($1,448), and the province and municipality 
ot Foggia each give 2,000 lire ($386). 

The purpose of the school is to give theoretical and practical instruc- 
tion in mechanics and electro-technics. The course covers four years, 
during which instruction is given in general educational branches, 
industrial, geometrical, and mechanical drawing, physics, chemistry, 
mechanics and electro-technics, and mechanical technology. There are, 
in connection with the school, workshops for machinists, molders, 
carpenters, wood carvers, and electricians. The number of pupils in 
1898-99 was 142. The instruction lasts nine hours each day. The 
theoretical instruction alternates with manual work in the shop. 


TYPOGRAPHICAL SCHOOL, MILAN. 


This school (Scuola professionale tipografica) is well organized and 
enjoys a good reputation. It was established in 1884 by the labor 
organizations, and recognized by the ministry of agriculture, industry, 
and commerce in a decree of June 14, 1888. It has only a modest 
income, so that the course can not have such development as, for 
example, the Ecole Extienne, of Paris, but it doubtless exerts a good 
influence upon the local printing trade. In 1899-1900 the school had 
a revenue of 5,717. lire ($1,103), consisting of contributions from the 
State, the municipality, the chamber of commerce, the savings bank, 
the province, some gifts, and small tuition fees from the pupils of cer- 
tain courses. This is not sufficient to permit the school to keep 
abreast with the rapid progress of the typographical industry. 

The school is intended to give a literary and technical education to 
printers’ apprentices. The lessons are given in the evening and on 
holiday mornings. From the month of November to the month of 
April the literary courses are given, consisting of elementary instruc: 
tion in Italian, French, German, and drawing applied to art. The 
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technical courses are given from May to October. They comprise a 
course for compositors, in which are taught the distribution of type, 
the setting up of manuscript and printed matter of various kinds 
(prose, poetry, numerals, etc.), the correction of proof, making up, 
etc.; a course for press feeders (¢mpressor/), helpers, and pressmen, in 
which is taught a knowledge of the different kinds of machines, paper, 
ink, and the operations of feeding and taking off; a course for proof 
readers, in which is taught the signs used in correcting proof, abbre- 
viations, formulas, punctuation, and a multitude of facts relating to 
the orthography of the Italian and other languages; a course for book- 
binders, and a course in photomechanical processes, in which instruc- 
tion is given in photography, photozincography, photolithography, 
phototypy, and photochromy. The last course was established in 
1900 with satisfactory results. In order to be admitted to the school 
the applicant must have an elementary education, have passed the age 
of 14 years, and have served an apprenticeship of at least 1 year. 

The school possesses the typographical materials which serve for 
practical instruction. To the courses above described must be added 
the conferences and lectures held from time to time by artists and 
artisans on special subjects relating to the book industry. The num- 
ber of pupils matriculated for the year 1899-1900 was 355, but only 


180 attended the courses, and 90 appeared at the examinations. This. 


gradual diminution of the number of punils is a difficulty met with in 
all evening and Sunday schools. 

The Socteta Umanitaria, a charitable institution of Milan, is arrang- 
ing with the authorities of the Typographical School to extend its 
work; that is, to transform it into a Scuola del Libro, a complete 
school for printing and the allied trades. A subsidy of 45,000 lire 


($8,685) will be given by the society. 


EXPERIMENT STATION FOR THE LEATHER INDUSTRY, NAPLES. 


This ‘* station” (Stazzone spertmentale per industria delle pelli) fur- 
nishes theoretical and practical instruction relating to the manufacture 
of gloves, and conducts experiments and researches regarding the 
tanning and coloring of hides. The lessons are given’every Sunday, 
and in the summer on Thursdays also. The course covers 8 years, 
but many of the workmen who have been pupils continue to visit the 
station, in order to keep in touch with industrial improvements. 
Instruction is given in general chemistry and chemistry applied to the 
tanning and coloring of hides, and the practical manipulations for 
tanning and coloring. Workingmen are also admitted, but only to 
the practical exercises. These are conducted in a workshop attached 
to the station. In this workshop there were 11,688 hides tanned in 
1894-95, 12,344 in 1896-97, and the number has increased each year. 
For this work there are also paid employees. The hides are from 
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Italian and foreign sources, and one can notice in the products a certain 
degree of improvement. Quite recently the station has made experl- 
ments with good results in the tanning of kid, which was formerly a 
monopoly of the French tanning industry. The station furnishes 
information to the Government regarding questions concerning the 
levying of import taxes on hides, gives information to manufacturers, 
and conducts analyses. 

In 1898-99 there were 41 students. The school could give better 
results if the course was longer. As this station is devoted to jour- 
neymen tanners, there has been established at Turin, a center where 
the leather industry is strongly developed, a tanning school for the 
training of foremen. 

SCHOOL CF WEAVING AND DYEING, ARPINO. 


While the school at Prato has for its object the training of techni- 
cal overseers for the weaving and dyeing industries, the school at 
Arpino (Scuola di tessitura e tintoria) is intended for the training of 
workingmen for the same industries. It accomplishes very good 
results, although the annual contributions are but 10,500 lire ($2,027). 
Graduates easily find positions. The instruction is of a practical char- 
acter, and includes Italian, arithmetic, geometry, drawing, physics, 
chemistry, the study of coloring matter, of weaving, and of dycing. 
Weaving and dyeing workshops are attached to the school. 


CASTILLINI SCHOOL OF ARTS AND TRADES, CORIO. 


Established in a very important industrial center, this school (Scevw- 
ola @arti e mestiert Castillind) has for its object the instruction of the 
working classes in drawing (especially for textiles); in modeling and 
in wood carving; in wood, iron, and stone work; in goldsmithing, ete. 
Tt has an annual income of about 11,500 lire ($2,220). 

The lessons are given during 2 hours each evening. There are a 
special course for firemen, a preparatory course of 2 years, and a 
normal course of 3 years. It is divided into three sections: Indus- 
trial art, building and road construction with a special course for 
master masons, and machinery and metal construction work. 


ALBERGHETTI EVENING SCHOOL OF ARTS AND TRADES, IMOLA. 


This school (Scuola serale Marti e mestiert Alberghet:) is said to 
be one of the best in Italy. It has an income of 16,600 lire (3,204), 
of which 13,600 lire ($2,625) is the revenue from the Alberghetti 
fund. The course covers three years and relates to art applied to 
industry and to mechanics. It comprises, in addition to severa 
branches of general education, geometry, projections, mechanics, 
plastic art, and geometrical, ornamental, object, mechanical, construc- 
tion, and architectural drawing. The pupils of the sections of me- 
chanics, wood carving, and cabinetmaking must take a finishing course. 
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There are workshops for mechanics, cabinetmaking, and wood carving 
attached to the school. The lessons are given during 3 hours in the 
evening. In 1898-99 the school had 71 pupils. 


WORKSHOP-SCHOOL OF ELECTRO-TECHNICS OF THE HUMANT- 
TARIAN SOCIETY, MILAN. 


The Societé Umanitaria, a wealthy organization of Milan, concluded 
on July 1, 1902, agreements with the Royal Superior Technical Insti- 
tute and with the Society for the Encouragement of Arts and Trades 
to establish a Seuola-Laboratorio di elettrotecnica. This new school 
absorbs an existing school of electro-technics founded by the afore- 
said Society for the Encouragement of Arts and Trades. The Tech- 
nical Institute gives the free use of land which was donated by the King. 
The Socteté Umanitaria gives 100,000 lire ($19,300) for the building, 
furniture, machinery, apparatus, scientific materials, etc., and a yearly 
allowance of 35,000 lire ($6,755) for the current expenses. The school 
will be governed by a council whose members are to be appointed by 
the Humanitarian Society, the Technical Institute, the Society of 
Encouragement, the Labor Chamber, the Italian Association of 
Electro-technics, and the Carlo Erba Institute of Hlectro-technics. 
The school will have evening and Sunday courses to give theoretical 


and practical instruction to the workmen. In the first year the courses- 


will relate to electro-technics, practice in electrical measurements, 
and design of electrical machinery. The second year will consist of 
three specialized sections: A section for workmen engaged in the 
construction of electrical apparatus; a section for workmen engaged 
in the exercise of electrical apparatus, that is, employed in central 
electrical stations or in other electrical plants; and a section for work- 
men engaged in telegraph or in telephone plants. 


SCHOOL OF ARTS AND TRADES, LIVORNO. 


This school (Scuola @arti e mestier’) was founded in 1886 and com- 
prises the three sections of mechanical and metallurgical industries, 
decorative arts, and marine machinists. Each section covers three 
years. There are, besides, two special annual courses, one for boiler 
tenders (firemen) and the other for electricians. Workshops are 
attached to the school, one for machinists, one for stonecutters, and 
also a shop for the production of electricity, containing apparatus for 
the electrical course. 

The instruction comprises several branches of general culture, 
mechanics, and mechanical technology, general and technological 
physics, chemistry, metallurgical technology, steam engines, and the 
duties of enginemen, elementary electro-technics, drawing (geometrical, 
ornamental, machinery, and projections), decorative painting, plastic 
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art, stonecutting, machine fitting, dynamo tending, and fitting elec- 
trical apparatus. 


MUNICIPAL SCHOOL OF ARTS AND TRADES, GENOA. 


In 1892 the municipality of Genoa, on the occasion of the Italian- 
American exposition and the fourth centenary of the discovery of 
America, founded a school of arts and trades (Scuola civica Marit ¢ 
mestieri). This school receives young persons who have passed 
through at least the third elementary class and who wish to learn a 
trade. The course covers six years, and comprises a ‘ study section” 
and an ‘‘industrial section.” The first two years of the study section 
correspond to the fourth and fifth elementary classes, with the addi- 
tion of instruction in drawing and manual work. In the last four 
years the school gives a secondary education of the first grade, with 
the addition of drawing applied to the arts, machine drawing, plastic 
art, and physics and chemistry applied to the industries. 

The industrial section is the more important from the standpoint of 
thisinquiry. Itcomprises: (1) Woodwork (carpentry, carving, cabinet- 
making); (2) typography; (3) lithography; (4) mechanics; (5) gold- 
smithing; (6) tanning. The instruction in each of these trades is 
given in workshops well provided with material, tools, and machines, 
and operated by contract by manufacturers. Each pupil, from the 
time his work becomes productive, receives wages which can be 
deposited, by the use of a pass book, in the savings bank. In 1897 
there were established, in the place of the last two trades, a section 
for artistic ironwork and one for the training of electrical workers. 
The latter was undertaken by the General Electric Company (Al/qge- 
meine Eleetricitits Gesellschaft), and ean not be entered by the pupils 
until after they have attended the section for machinists for three 
years. 

WORKINGMEN’S SCHOOLS, TURIN. 


Tn each of the larger cities of Italy there are several institutions for 
the industrial education of workingmen, orphans, foundlings, etc., 
maintained by the public administration, by associations, by philan- 
thropy, by the income from donation funds, etc. As these establish- 
ments all belong to the same class, and do not present any great 
yariation, in order to avoid unnecessary repetition a description is 
given of the institutions of this type which are found in the city of 
Turin. 

The San Carlo’s society for technical schools for workers (soczeté 
delle scuole tecniche operaie di San Carlo) was established in 1848 by a 
number of working people desirous of improving themselves by 
mutual instruction. At first they encountered the ill will and opposi- 
tion of the Government authorities, and had many financial obstacles 
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and difficulties; but the society has continued to exist and to prosper 
during a half century of effort, conserving: at all times its popular 
character. It was incorporated in 1879, and owns a large school 
building. The schools are attended each year by about 100 workers, 
to whom instruction is given in evening courses with the purpose of 
making them more proficient in their trades and occupations. Some 
of the instruction given is of a general or popular nature and does not 
come within the scope of this inquiry. The other branches relate to 
industrial art. There are elementary courses in geometrical and 
ornamental drawing, and the following superior courses: Section of 
ornamentation (drawing, modeling, form, heraldic, and flower drawing); 
section of architecture, with a course in the art of masonry (architec- 
ture, construction, practical geometry), and a course for cabinet- 
makers; section of mechanics, with courses in mechanical drawing, 
practical mechanics, the care of steam engines, and electro-technies. 

This school exerts a considerable influence upon the working popu- 
lation. It has an income of from 13,000 to 14,000 lire ($2,509 to 
$2,702), and awards to the best pupils a number of prizes in money or 
in deposits at the savings bank from funds established by the public 
authorities and by philanthropists. 

The Archimedes society (la Socteta Archimede) established in 1878 
in Turin popular Sunday schools for working men and women for 
industrial instruction and general education. The number of pupils 
sometimes exceeds 2,000, but it diminishes during the year. The 
lessons are given for four hours on Sunday, except the course in 
plastic art, which is offered every evening. The courses have no fixed 
limit, the pupils attending the school until they have acquired the 
necessary education. The school receives a subsidy of about 2,000 
lire ($386), and the instructors render their services free of charge. 
The pupils belong to the working class. The female section is much 
better attended than the male section. Aside from the large number 
of branches of a general educational character, there are courses in 
mechanics, technology, and electro-technics, with a workshop for a 
course for steam-boiler heaters (firemen). 

Most important from the standpoint of industrial éducation are the 
evening shop schools and holiday schools for working people (seuole 
officine seralt e scuole festive operaic). They are divided into several 
sections in different parts of the city, and are attended by both sexes. 
In some sections the lessons are given every evening, in others every 
Sunday. The instruction is essentially of a trade character. To 
the evening section for males are attached workshops for lithogra- 
phers, pressmen, wood carvers, cabinetmakers, and filers, and a 
practical school of leveling, planimetry, and masonry construction 
work. The courses cover from one to four years,-according to their 
nature. 
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The Royal Inn of Virtue (Regio Albergo di virtu) is a school founded 
in the time of the Duke Emanuele Filiberto by the religious brother- 
hood of St. Paul, for teaching trades to the children of the poor. It 
was reorganized in 1587 by the King, Carlo Emanuele I, and in the 
seventeenth century, it was enlarged and enriched. The children of 
the poor (preferably orphans) from 10 to 15 years of age are admitted, 
and remain five years, some of them paying a small tuition fee, though 
the greater number pay nothing at all. The pupils receive an elemen- 
tary education, and each group pursues a special trade, as lithography, 
printing, mechanics, wood carving, bookbinding, weaving, etc. Each 
trade has a well-equipped workshop intrusted to a manufacturer. In 
this manner during the centuries this institute has developed thousands 
of poor’children into as many good workmen. 

By the side of the above may be placed the College of Little Arti- 
sans (Collegio degli artigianelli), belonging to the Associazione di 
carita. This is a charitable institution, founded in 1850 for teaching 
trades to poor children. Two hundred children receive instruction in 
wood carving, printing, bookbinding, cabinetmaking, tailoring, ete., 
in the workshops, which together form one large building. The asso- 
ciation also has an important agricultural colony at Rivoli for training 
pupils in farm work. 

On account of the development of the electrical industry in the city 
of Turin and complaint of the scarcity of electrical workers, the 
Associazione elettro-meccanica Galileo Ferrario has established a school 
for evening instruction in electro-technics, physics, mechanics, ele- 
mentary mathematics, and drawing. 

In 1902 there was also established a People’s School of Electro- 
technics (Scuola popolare di elettrotecnica), which gives both theoret- 
ical and practical instruction to electrical workmen. The course is 
of two years’ duration, and is given in the evening and on Sunday. 
The first year comprises the principles of mechanics and physics, 
electro-technics, and geometrical drawing. In the second year the 
course is essentially practical and is specialized in the various sections 
(montatori elettricisti, installatort internt ed esterni, telegrapisti e tele- 
fonisti). The tuition fee is 5 lire (97 cents) for the first year and 10 
lire ($1.93) for the second. The second year is free for those pupils 
who in the examinations obtain a certain rating. The school has also 
special practical courses for firemen, policemen, and other persons 
engaged in public services who have to use electric tools and wires. 

The municipality of Turin in 1889 discussed the question of estab- 
lishing a school of arts and trades ‘‘having an especially practical 
character, for the purpose of producing good workingmen, in order to 
further the more important local industries.” Study of similar institu- 
tions in Italy and other countries was made, and the school was opened 
in 1893. It offers a course covering three years. The pupils pay an 


1198 REPORT OF THE COMMISSIONER OF LABOR. 


annual tuition fee of 2 lire (39 cents), but if they obtain a rating of 
eight-tenths in the examinations they are exempted from payment for 
the following year, and if they obtain such a rating in the examinations 
for graduation the tuition is refunded. The instruction at the school 
relates to wood and iron work. In the first two years the pupils work 
both in the shops for woodworking and in those for ironworking. 
In the third year they work in one or the other of these shops accord- 
ing to their aptitude or the choice of their parents. Pupils who 
have attended the elementary school are admitted. In the first year 
the number is limited to 70. Instruction is given in Italian, free- 
hand and mechanical drawing, with an elementary course in perspec- 
tive and industrial drawing, elementary mathematics, kinematics and 
mechanics, physics, and elementary chemistry. The theoretical courses 
require four hours each day. During the remaining four hours of the 
school day the pupils work in the shops. They belong mostly to 
the working classes. Graduates easily find employment and quickly 
rise to the positions of skilled workmen and even foremen. The 
best among the graduates receive as a prize a deposit book in the 
savings bank and gold and silver medals awarded by the chamber of 
commerce. 

Finally must be mentioned the Cavour School of Chemistry (Scuola 
di chimica Cavour), which was established in 1878 as a result of a 
donation made by the Marquis Ainardo Benso di Cavour. Its object 
is to instruct workmen gratuitously in chemistry applied to the local 
industries. In order to be admitted an applicant must have an ele- 
mentary education, be at least 15 years of age, and must show that 
he is a workman or small manufacturer. The course covers two years, 
but the graduates often ask permission to repeat the second year. 
The instruction is given in the evening, twice a week. The first 
course comprises general chemistry; the second, organic, analytical, 
and applied chemistry. Requests are being made for the institution 
of a third course or an augmentation of the number of lessons. This 
school shows good results. The municipality gives the free use of 
the building and an annual contribution of 2,348 lire ($458). 


OTHER TRADE SCHOOLS. 


Besides the schools just described, several others which resemble 
the types spoken of may be noticed. Some of these are schools of 
arts and trades with evening courses for instruction relating to 
mechanics, wood and iron work, weaving, decorative arts, etc.; and 
several also for courses in electro-technics and for steam-boiler heat- 
ers (firemen). They are the Jona Ottolenghi Evening and Sunday 
School of Arts and Trades, (Scuola serale e domenicale @arti e mesticri 
Jona Ottolenghr), Acqui, the Evening School of Arts and Trades and 
of Design Applied to the Arts (Scuola serale @arti e mestieri e di 
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disegno applicato alle arti), Alessandria, the Evening and Sunday 
School of Arts and Trades (Scuola serale e domenicale @arti e mestier?), 
Aquila, those of Arezzo and Belluno, and of Casal-Pusterlengo, 
Catania, Coni, Domo d@’ Ossola, Pistoja, Portici, Rimini, Salerno, Sa- 
luzzo, San Giovanni a Teduccio, Siena, Spezia, Stradella, Suzzara, 
Trapani, ete. Others have day courses and workshops for various 
industries, and look to the training rather than to the finishing of 
workmen. Such are the School of Arts and Trades in the Art Insti- 
tute of San Lorenzo (Scuola Marti e mestieri nel? Istituto artistico di 
San Lorenzo), at Aversa, the Technical School (Seuola tecnica) of 
Campigtia, those of Chieti, Colle Val d’ Elsa, Cremona, Mondovi, that 
of Monza, which accomplishes good results, especially in dyeing and 
weaving, those of Pisa, Pontedera, etc. The city of Naples has two 
good schools for railway workmen where theoretical and practical 
instruction is given by the force of the railway workshops. The num- 
ber of pupils is limited to the needs of the railway service, and the 
sons of the workmen and clerks of the railway administration are pre- 
ferred for admission to the schools. The pupils, when graduated, are 
admitted in the railway workshops and receive a wage. A similar 
school is established in the royal arsenal of Naples to train workmen 
and machinists for the naval service. ' 


POPULAR SCHOOLS FCGR ADULTS. 


By the side of the werking people’s schools at Turin may be placed 
the popular schools for adults (sewole popolart per gli adulti) of Milan, 
the holiday schools of masonry (scuole festive professionali murarie) 
of Milan, the School of Design for Pupils in Goldsmithing and the 
Related Arts (Scuola di disegno per gli allievi orefict ed affini) of Milan, 
the Daniel Manin Institute (/stituto Daniele Manin) of Venice, the 
evening schools for artisans (scwole serali per gli artiert) of Rome, ete. 

Attention must also be called to the fact that in accordance with re- 
form projects of 1898 some of the nonclassic secondary schools of the 
first grade, of which there are 283, established under the direct or indi- 
rect jurisdiction of the ministry of public education, and which are 
improperly called technical schools (sewole teeniche), are to be trans- 
formed into technical schools of the industrial type. It is proposed 
that instruction in the general branches in these schools be somewhat 
reduced, and the study of elementary mechanics (two hours in second 
class and two hours in the third) and industrial technology (two hours 
in the second class and three hours in the third) added. This project 
has not been carried out. It is very doubtful whether with such a 
slight reform it will be possible to give a sufficient rudimentary indus- 
trial education. It would be better perhaps to transform these 
schools completely into schools of arts and trades, with workshops, in 
accordance with the needs of the localities. 
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SCHOOLS OF ART APPLIED TO INDUSTRY AND SCHOOLS 
OF INDUSTRIAL DRAWING. 


These schools are of great importance in a country where the artistic 
temperament is so welldeveloped. This innate artistic character, which 
one observes among the people in many parts of Italy, makes it pos- 
sible to give the most ample development to the artistic industries. 
The schools of art applied to industry can contribute very largely to 
this development. 

These schools are numerous, more numerous even than the indus- 
trial schools, and they abound in the villages. There are many which 
have an income of a few hundred lire only, and which exist by what 
might be called the heroic efforts of the teachers, who are contented 
with extremely meager compensation or give their services gratui- 
tously. For these schools, even more than for the professional 
schools, it is necessary to have a complete understanding between the 
ministry of agriculture, industry, and commerce and the ministry of 
public education, which latter has the direction of academies and 
schools of art. 

There should be, in fact, a direct relation between the schools of art 
and the schools of industrial art. The latter should, so to speak, 
receive from the former the first principles and forms of the beautiful, 
in order to make them penetrate the life of the work. The relation 
must not, however, be too direct. The schools of industrial art must 
not become schools of art. The instruction must not become academic, 
but must, on the contrary, respond to the needs of industry and of 
life. The object should not be simply to make researches to attain the 
beautiful, but to embellish that which is useful. On the other hand, 
there should be such a relation as will cause the principles of beauty 
to influence all the industries, so that all industrial products, even the 
most modest, will show this research for beauty in form which is a 
repose and a joy to the eye, as it was during the most glorious epochs 
of national art. It is especially useful to unite in one institution the 
industrial school and the school of industrial art. ‘This union often 
occurs in Italy, a considerable number of the schools spoken of in the 
preceding chapter having, by the side of the sections for machinists, 
electricians, masons, weavers, etc., sections for decorative art, wood 
carving, cabinetmaking, etc., which are sections of art applied to 
industry. 

The complaint is generally made that in the schools of art applied 
to industry the instruction is too academic. In general there is a 
great lack of didactic materials. The ministry of agriculture, indus- 
try, and commerce, with a proper conception of the needs of this 
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instruction, has maintained, since 1885, in connection with the Indus- - 


trial Art Museum at Rome, a workshop for the manufacture of plaster: 
models, reproducing the different types of Italian ornamentation. 


This laboratory has made two important collections of plaster models, 


a superior and an inferior, for the different grades of instruction, and 
has distributed a large number among the schools. It also distributes, 


from time to time, works on drawing and design, and the periodical _ 


entitled ‘Arte italiana decorativa ed industriale.” 
Notwithstanding this, the didactic material is very often insufticient 


and not suited to modern needs.() The models are often taken from. 
antiquity, and do not respond to the new expressions which modern: 


life should inspire in the artist. They do not apply to the needs of 


the private and public life of to-day. The study of the real is not. 
sufficiently developed, nor is enough known of the new artistic tend- 
encies, which are absorbing the forms of beauty in the thousands of © 


details of nature, especially of plant nature, and too strict an adher- 
ence is given to traditional artistic forms. 


t 


Furthermore, the industrial art schools, as well as the Italian artistic - 


industries, neglect many forms of industrial art which might have « 


great development and which might give to Italy the first place in the - 


production of artistic novelties (articles de Paris). They neglect. 


almost entirely, as may be observed with Mr. Levi, instruction im 
engraving, guilloché work, chasing, goldsmithing, and jewelry. They 
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neglect the production of silver tableware, which could become an.. 


Italian industry, and which is, on the contrary, entirely German. 
They neglect the cutting of precious stones, work in hard stones, ivory, 
coral, lava, mother-of-pearl, leather, etc., whereas in most of these 
industries Italy has in the past been famous. 

In view of the limited resources of many of the schools, an arrange- 


ment might be made for the loan of models among the schools in. 
order to place them all in a position where they could profit by the 


new and varying materials and respond to modern needs. It might, 
perhaps, be possible to arrange for a special loan service through the 
ministry. 


The central commission for instruction in art applied to industry~ 


(commissione centrale per Vinsegnamento artistico applicato alle indus- 
trie) exercises a special supervision over these schools. Each year 
examinations are held at the superior schools of art applied to indus- 
try to determine the suitability of candidates as instructors in the 
schools of applied art. These examinations are regulated by a decree 


of December 29, 1895, and the said commission exercises a special. 


«See pamphlet of Mr. Primo Leyi, already mentioned, pp. 21-31. 
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supervision by giving judgment wpon some of the work presented by 
the candidates. (% 

There are seven schools of art applied to industry, brief accounts of 
which follow: 


SCHOOL OF DECORATIVE ART, FLORENCE. 


This school (Sewola professionale delle arti decorative) was founded 
in 1869, on the initiative of some of the citizens, as a school for wood 
carvers and cabinetmakers. In 1880 it was transformed into a school 
of industrial decorative art, for giving art and technical instruction 
which can better aid the development of the Florentine industries 
founded on the arts of drawing and modeling. It is thus intended, 
above all, for the education of young persons engaged in the arts and 
in wood carving, carving ornaments in marble and plaster, stucco 
work, decorative painting, wood or metal engraving, goldsmithing, 
chasing, mosaic, inlaid work, ete. In order to be admitted, pupils 
must be 12 years of age and must have an elementary education. It 
is divided into three courses: Elementary, two years; special, three 
years, and practical, one year. Itis further divided into three sec- 
tions: Decorative architecture, decorative painting, and decorative 
carving. In 1900 a course for training teachers of industrial drawing 
was added. The lessons occupy four hours daily. The branches of 
instruction are as follows: Free-hand, geometrical, architectural, orna- 
mental, and object drawing; study of the styles of decorative orna- 
mentation; plastic art; application to industrial art, with composition 
exercises, and history of the decorative and industrialarts. In 1898-99 
there were 130 pupils, of whom 87 appeared for examination and only 
1 was graduated. The school receives annual contributions amounting 


« At a congress of delegates of the schools of art applied to industry held in Rome 
in 1901 it was proposed, among many other reforms, that the prizes to pupils should 
consist in books, models, photographs, etc.; that the visits of the pupils to the 
museums, monuments, workshops, etc., should take place more frequently; that the 
publication of technical and artistic handbooks, periodicals, models, photographs, 
etc., should be encouraged; that the use of books, models, ete., belonging to the 
schools should be allowed pupils; that there should be exposed im the schoolrooms 
a series of photographs, concisely explained by placards; that the teaching of the 
history of industrial and decorative art should be more practical; that lectures on 
special subjects should be given; that small libraries of easy and useful works on 
industrial and decorative art and on scientific and technological subjects should be 
kept in the schools, to which pupils could have free access; that each school should 
possess a collection of objects of industrial and decorative art of the past and of the 
present, those of the past to relate chiefly to those epochs in which the artistic 
industries of the region or of the locality attained a high degree of perfection; that 
provision should be made by the superior schools of industrial art and the secondary 
schools of general culture, where there is no preparatory course, for the coordination 
of the courses and programmes; that the schools of industrial art existing in some 
benevolent institutions should be reformed; that pupils should be admitted free to 
the national and municipal museums to study, take copies, ete. 
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to about 32,500 lire ($6,273). The pupils pay a fee of 10 lire ($1.93) 
per annum. The school gives excellent results. 


SUPERIOR SCHOOL OF ART APPLIED TO INDUSTRY, MILAN. 


This school (Scuola superiore @arte applicata al?industria) was 
founded in 1882, with the purpose of giving to workmen already 
acquainted with the elements of drawing instruction in art applied to 
the trades which they practice. No tuition is charged, and the lessons 
are given in the evening. On Sunday lectures are given and art visits 
are made. The school is divided into three sections—linear drawing, 
ornamental drawing, modeling. Each section is divided into two 
courses—one for imitation, the other for composition work. In order 
to be admitted applicants must have an elementary education and pass 
examinations in drawing and geometry. The complete course at the 
school covers six years. To the first section are admitted cabinetmak- 
ers and manufacturers of inlaid work, marble cutters, ete. To the 
second are admitted workers who are employed at decorative painting, 
engraving, carving, designing for embroidery work, for inlaid work, 
mosaic, enameling, tapestry, etc. To the third are admitted carvers 
in wood and in marble, chasers, bronze workers, etc. The school 
receives annual contributions amounting to 25,000 lire ($4,825). In 
1898-99 there were 362 pupils, and of the 250 who presented themselves 
for examination, 156 were promoted, and 40 were graduated. The 
school accomplishes good results. It has been said of this school that 
**it is a model of logic and practice, without prejudice, and at the same 
time a triumph of the esthetic sense. * * * The results obtained 
in all the branches and in all the applications of the instruction are 
such that nothing better could be desired.” 


INDUSTRIAL ART MUSEUM, NAPLHES. 


In connection with the Industrial Art Museum (J/useo artistico 
industriale) of Naples are established schools for teaching drawing, 
modeling, and decorative composition to persons employed in the 
industrial arts. Instruction is there given in geometrical, ornamental, 
elementary, architectural, decorative, and industrial drawing, plastic 
art, history of the decorative arts, etc. There are attached to the 
schools several workshops for ceramic work, bronze and other metal 
work, work in silver, gold, enamel, etc., woodwork (artistic cabinet- 
making, wood carving, inlaid work, etc.), lithography, and engraving 
on metal and wood. The lessons are given during eight hours per 
day in winter and eleven hours in summer. There is a preparatory 
course of variable duration and a normal course of three years. Stu- 
dents may be admitted to the museum to attend only the instruction in 
art without going to the workshops. The budget is about 80,000 lire 
(615,400). 
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SUPERIOR SCHOOL OF ART APPLIED TO INDUSTRY, PALERMO. 


This school (Scuola superiore @arte applicata al?industria) whose 
object is to further the development of artistic industries, possesses a 
museum of ancient and modern objects of industrial art. The course 
covers three years, and comprises ornamental, geometrical, object, 
architectural, and perspective drawing; modeling objects; composi- 
tions in relief, drawing, and color for the industrial arts; and practical 
exercises in styles of ornamentation. The lessons are given during 
three hours in the morning and three hours in the evening. The 
school has five teachers and a budget of 25,000 lire ($4,825). In 
1896-97 the number of pupils was 22, and in 1898-99, 87. In 1898-99, 
15 were present at the examinations, of whom 8 were promoted and 6 
were graduated. — 


INDUSTRIAL ART MUSEUM, ROME. 


By far the most important of the schools of this class is the superior 
school attached to the Industrial Art Museum (d/useo artistico indus- 
triale) of Rome, whose purpose is to ‘‘further the development of 
the industrial arts, to dignify and improve the taste, and to spread 
artistic culture among the working classes.” The course covers three 
years, and the lessons are given in the evening. There are three sec- 
tions: (1) School of color decoration, with its application to ornamental 
styles, composition, and exercises in painting; (2) plastic art, with 
compositions and exercises in decorative ceramics, and work in marble, 
wood, and plaster; (8) school of plastic decoration for metal work, 
with compositions and exercises in chasing, engraving, and enameling. 

The number of pupils in 1898-99 was 90. Forty-one presented 
themselves for examination, of whom 26 were promoted and 7 were 
graduated. Of this institution it may be said that it is praiseworthy 
in many respects, but it needs a more modern character. The pupils 
are taught to compose exclusively from subjects of the Italian, Greek, 
Roman, Byzantine, ogival, and Renaissance styles, and they succeed 
in the reproduction of the classics applied to some objects, but they 
ought to be accustomed to give a modern character to,modern objects. 

This museum is all the more important because, as already noted, 
the ministry of agriculture, industry, and commerce has established in 
connection with it a workshop for the manufacture of plaster models 
for the other schools. 


VENETIAN SCHOOL OF ART APPLIED TO INDUSTRY, VENICE. 


This school (Scuola veneta @arte applicata alVindustria) was founded 
in 1872, for the improvement of the artistic industries. It comprises 
a regular course of two years and special courses lasting four years. 
In the regular course the pupils are taught the necessary knowledge 
for all branches of decorative or industrial art. In the special courses 
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they are taught the studies which are directly needed in the special 
branches of art which the pupil intends to pursue. These special 
courses are of three kinds: Decorative, ornamental, plastic work; 
architectural and construction work; drawing. Lessons are given for 
two hours each day. There are also held at the school Sunday courses 
for the practical education of decorative workers, in which instruction 
is given in linear perspective, plain decoration, and the history and 
technics of the industrial and decorative arts. This school is attended 
by an average of 200 pupils and has a budget of 23,000 lire ($4,439). 


SUPERIOR SCHOOL OF ORNAMENT, TURIN. 


Finally, there should be mentioned the Superior School of Orna- 
ment (Scuola superiore @ ornato) attached to the Royal Industrial 
Museum of Turin. This school is at present in a transition state, on 
account of reforms that are being made. 


SCHOOLS OF APPLIED ART AND INDUSTRIAL DRAWING. 


These are very numerous, and as it is not possible to describe all, 
this report will be limited to a mention of only the most prominent. 

PrepMont, Province or Turtn.—The greater number of the work- 
ingmen’s and popular schools, already described, also teach industrial 
drawing. There should further be mentioned the evening schools of 
design (scuole serali di disegno) opened by the municipality of Turin on 
January 11, 1805. These schools cost the municipality about 30,000 
lire ($5,790) each year, and are distributed throughout the different 
parts of the city. In these are taught subjects of general culture, 
free-hand and ornamental drawing, plastic art, machinery drawing, and 
geometrical and architectural drawing applied to the arts. The lower 
courses cover two years and the higher courses are unlimited. The 
matriculation fee is 3 lire (58 cents) per year, but the poor are exempt 
from its payment. A municipal councilor has said that these schools 
are veritable jewels, and they have a good influence on the artistic 
education of the working class. The School of Design (Scuola di dis- 
egno) of Chieri is a Sunday school maintained by a provident associa- 
tion, and subsidized by the commune. ‘There are two courses, one for 
ornamental drawing, the other for technological and geometrical 
drawing. The Evening School of Design Applied to Industry (Scuola 
serale di disegno applicato alle industrie) of Moncalieri is situated in a 
small town near Turin. It has 20 pupils. Instruction isin the charge 
of a teacher having the meager salary of 200 lire ($38.60) per year, 
assisted by two members of the Artists’ Club (a club which subsidizes 
the school), and consists of ornamental, geometrical, and architectural 
drawing, and ornamental plastic work. The school accomplishes good 
results. The small school at Pinerolo, an evening school, may also be 
mentioned. It has a budget of 200 lire ($38.60). 
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Province or ALESSANDRIA.—Here may be mentioned the municipal 
drawing school at Casale, similar to the preceding. It has two-year 
courses. The matriculation fee is 3 lire (58 cents), but is refunded to 
pupils who attend the lessons regularly. The Evening and Sunday 
School of Design Applied to the Trades (Scuola serale e domenicale di 
disegno applicato ai mestier?) of Nizza-Monferrato was founded in 1881, 
and is attended by about 80 pupils. Instruction is gratuitous. The 
annual contributions amount to 1,250 lire ($241). The instruction con- 
sists of matters of general education, and of linear and geometrical 
drawing applied to the blacksmiths’, masons’, and carpenters’ trades. 
The School of Design (Scuola di disegno) of Valenza, an evening and 
Sunday school, was founded in 1873 by artists’ and workingmen’s 
societies, with the object of teaching drawing applied to the trades. 
It receives annual contributions amounting to 570 lire ($110). The 
course covers four years, and the school is in session from November 
1 to the end of March. Instruction is given in drawing applied to the 
arts. In 1898 there were 70 pupils. The Evening School of Design 
Applied to Arts and Trades (Scuola serale di disegno applicato alle arti 
ed at mestiert) of Castelnuovo Scrivia was founded in 1896. The les- 
sons are given twice a week, the instruction consisting of geometry, 
and of geometrical, architectural, and applied drawing. The annual 


contributions are 1,700 lire ($328). The drawing school of Castellazzo, _ 


an evening school, was founded by a workingmen’s mutual aid society, 
and reorganized as a result of a donation. Tuition is free to members 
of the society and their children. Others pay 2 lire (89 cents) per 
month. It has 40 pupils on an average, and holds two sessions per 
week. The subjects taught are linear and geometrical drawing, and 
drawing applied to the industries in which the pupils are engaged. 
The income is about 500 lire (896.50), of which the teacher receives 200 
lire ($38.60). The School of Design (Scwola di disegno) in San Salva- 
tore is an evening school founded by a, workingmen’s mutual aid 
society. Notuition ischarged. Theschool is similar to the preceding. 
Province or Conr.—At Coni there isa school of arts and trades, 
which, in its programmes, attaches much importance to instruction in 
applied art. At Ceva an agricultural and workingmén’s society has 
founded an eyening school for instruction in applied drawing. It has 
an average attendance of about 150 pupils. At Racconigi the munici- 
pality founded, in 1890, an evening school of drawing, plastic art, 
and wood carving, for the purpose of giving instruction in practical 
art. In 1898 it had 74 pupils, nearly all of whom were workingmen. 
Instruction is given in geometrical, ornamental, and architectural 
drawing, decorative plastic work, and several general branches. 
Province or Novara.—aAt Vercelli there was founded, in 1850, the 
Art Institute (stztuio di belle arte), which, in the section for males, 
furnishes instruction in drawing, architecture, machinery drawing, 
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plastic art, and wood carving. The institute has workshops for cabi- 
netmaking and wood earving. In the section for females instruction 
is given in ornamental drawing with its artistic, domestic, and indus- 
trial applications. Instruction is gratuitous and is given in the even- 
ing during the winter and in the morning during the summer. In 
1898-99 the section for males had 393 pupils and that for females 70 
pupils. The institute has a large revenue from endowment funds, and 
receives a subsidy of 500 lire (896.50) from the ministry of agriculture, 
industry, and commerce. The School of Art Applied to Industry 
(Scuola @arte applicata allindustria) of Novara was founded in 1833 
as a result of a donation. Tuition is free. The course lasts 4 years 
and comprises ornamental, geometrical, architectural, and machinery 
drawing, plastic art, and modeling. Instruction is given in the evening 
and on Sundays. To be admitted to the school the candidate must 
prove that he isa workingman. The Drawing School of Varallo was 
founded in 1778 for evening instruction in different branches of draw- 
ing. In the same city, in 1836, was founded a school of carving 
(Laboratorio @intaglio), a free day school with five-year courses for 
instruction in wood carving. The income amounts to 2,500 lire ($483), 
of which 700 lire ($135) is used for subsidies to poor pupils. At Borgo 
Sesia was established, in 1836, as the result of a donation, a drawing 
school for training stueco workers, decorators, etc. It is a day school 
attended by 30 pupils. The income is about 500 lire ($96.50). In the 
same city the workingmen’s association has established a small drawing 
school, with a Sunday course, with a budget of but 100 lire ($19.30). 
Another school was founded in 1868 in the village of Alagna, giving 
evening lessons for artisans. Similar schools for elementary lessons 
in applied drawing exist in the villages of Valdobbiadene (day 
school); Mollia (day school), the teacher receiving 153.5 lire ($29.63) 
annually; Valduggia (evening school); Rosso (evening school), where 
the annual income is 164 lire ($31.65), of which the teacher gets 
150 lire ($28.95), and Santa Maria Maggiore, with day and evening 
courses. At Domo d’Ossola a school of applied art was opened in 1874, 
as a result of a large donation from the municipality, its purpose being 
‘‘to favor the creation and development of small industries.” Instruc- 
tion is given in drawing, ornamental plastic work, and wood carving. 
The receipts from this donation amount to 4,000 lire ($772), and suffice 
for the payment of the expenses of the school. The municipality each 
year gives scholarships of 975 lire ($188) for the poor pupils. At 
Canobbio an industrial drawing school was founded in 1885, the receipts 
of which, amounting to about 2,700 lire ($521), are provided by ten 
public administrations. The school is free and is devoted to the 
instruction of art applied to the trades, though probably too much 
attention is given to ornamental drawing. The course covers 3 years, 
and the lessons are given in the daytime. The school he 54 pupils in 
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1898-99. At Baveno there is a Sunday drawing school, founded by the 
Workingmen’s Mutual Aid Association. Similar schools were founded 
by a workingmen’s association at Pallanza for evening and Sunday 
instruction, specialized according to the trade followed by each pupil, 
and at Invorio Inferiore, by a charitable donation by Giovanni Curioni, 
for evening instruction, free for inhabitants of the commune, with 
instruction specialized for each trade. The average attendance is 60. 
Other districts of Italy are all more or less sprinkled with evening 
and Sunday industrial drawing schools for workers, either free or 
requiring very small tuition fees, and similar to those just described. 
A few of these may be noted as having certain distinctive features: 
Lomparpy.—At Milan, besides the large number of popular draw- 
ing schools, there is a drawing school for goldsmiths’ apprentices, 
for giving theoretical and practical instruction in the evening and on 
Sundays in the art of goldsmithing and jewelry manufacturing and 
engraving, founded and directed by a goldsmiths’ association. The 
school gives instruction in drawing, designing for the goldsmith’s 
trade, modeling in wax and in pastilina, and the elementary ideas of 
chemistry applied to art. In 1898-99 the school had 144 pupils; of 
the 75 who appeared for examination, 60 were promoted and 12 were 
graduated. The small school founded at Meda by the Workingmen’s 
Mutual Aid Association has attached to it a workshop for wood cary- 
ing. At Lissone the Mutual Aid Society of Workers and Agricultur- 
ists founded a school of industrial drawing applied to the manufacture 
of furniture, a very important industry in that locality. The drawing 
course lasts 3 years, that of wood carving 4 years. In 1898-99 there 
were 105 pupils. Similar schools, with special application to wood 
carving, have been founded in many other villages in Lombardy. 
In the city of Brescia, besides the two public schools, the Moretto 
communal school (Scuola comunale Moretto) was established at the 
beginning of the nineteenth century for evening instruction in art 
applied to the trades of carpentering, blacksmithing, painting, stone- 
cutting, etc. It has attached to it a workshop for blacksmithing, 
machine construction, and carpentering. Quite recently a course in 
industrial education and electro-technics was added.” The excellent 
evening and Sunday school at Salo has a workshop for carpentering, 
blacksmithing, and chasing, which accomplishes good results, espe- 
cially in artistic metal work. At Canturio a good school, devoted 
to the two local industries of furniture making and embroidery 
work, was founded, through the initiative of the municipality. The 
school has a workshop for wood carving and a section for women. 
The school costs the State, commune, and chamber of commerce 3,725 
lire ($719). In 1898-99 it was attended by 165 male and 34 female 
pupils. The school of industrial art at Varese should also be men- 
tioned. It is divided into two sections: Ornamental work (for decora- 
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tors, makers of inlaid work, stonecutters, ete.), and construction work. 
The course covers 4 years, and comprises instruction in geometrical, 
ornamental, machinery, and object drawing, modeling, the principles 
of the science of urban and rural construction work, mechanics, and 
descriptive geometry. Instruction is given in the evening and on 
Sundays. The school had, in 1898-99, 5 teachers and 182 pupils. 
The annual contributions from the public administrations amount to 
4,750 lire ($917). Other similar schools have been established in a 
large number of small cities and towns of Lombardy. One of these 
is the School of Alpine Art and Industry (Scuola @arti e @industrie 
alpine), of Bormio, intended for the ‘instruction of peasants in the 
technical knowledge necessary for the manufacture of various small 
objects. In the evening instruction is given in geometrical and orna- 
mental drawing, and in plastic art, and during the day in wood carv- 
ing, gilding, ete. It has 2 teachers and 40 pupils. The income is 
600 lire ($116). 

Licurra.—Several of the schools of arts and trades also give instruc- 
tion in applied art. In addition to these may be mentioned the even- 
ing schools of applied art at Porto Maurizio, at San Remo, and at 
Chiavari. The school last mentioned was established by workingmen’s 
associations, has an income of 5,400 lire ($1,042), and in 1898-99 had 53 
pupus in its 4-year courses. 

Venetia.—-At Murano, a small town on one of the islands near 
Venice, an old and celebrated center of industry for artistic glasswork, 
the commune established, in 1861, a small school for glassworkers. It 
is annexed to the municipal museum of glasswork, and has an income 
of 1,100 lire ($212). This school has a three-year course in drawing 
and in plastic art applied to the glass industry. Instruction is given 
during 3 hours on Thursdays and Sundays. In 1898-99 there were 
73 pupils. Placed in the most important center of this special indus- 
try, this school occupies a position of great importance and car 
improve the industry by introducing new ideas. At Burano, another 
little town on an island near Venice, is a famous school for women for 
teaching the manufacture of laces, which conserves the glorious tradi- 
tions of this Venetian industry. ‘The Pietro Selvatico School of Design 
(Scuola di disegno Pietro Selvatico), of Padova, has a day course of 
5 years, for instruction in carpentering, stonecutting, and wood carv- 
ing, with workshops for these three trades. An elementary educa- 
tion is necessary for admission. In 1898-99 there were 128 regular 
and special pupils, of whom 67 appeared for examination and were 
promoted. Venetia also has a large number of small rural schools 
for day, evening, and Sunday instruction, some of which give good 
results in the way of the extension of small industries. The number 
of pupils at these schools often varies greatly in the course of the year 
on account of the large temporary emigration. ‘These schools are 
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established at Chioggia, Mestre, Mirano, Dolo, Feltre, Longarone, 
Auronzo, Fonzaso, Crespino, Ficcarolo, Polesella, Massa-Superiore, 
Badia, Polesine, Trecenta, Conegliano, Vittoria, Oderzo, Valdobbia- 
dene, Possagno, Este, Cittadella, Lonigo, Valdagno, Schio, Bassano, 
Nove, Pordenone, Tolmezzo, Gemona, Cividale, Pieliungo, San Daniele 
Sant’? Ambrogio, Legnano, etc. The flourishing condition of these 
schools, due mostly to local energy, is remarkable. 

Emiza.—The Professional School of Decorative Art (Scuola profes- 
stonale per le art decorative) of Bologna was founded in 1885 for the 
purpose of stimulating the development of local industries haying for 
their basis the arts of drawing and modeling. The instruction is 
divided into two sections, the first for the study of drawing and plas- 
tic art, the second for its application to the different trades of wood 
carving, stucco work, decoration, chasing, etc. The course covers five 
years, the instruction being given in the daytime and in the evening. 
The contributions received amount to 5,650 lire ($1,090). In 1898-99 
there were 118 pupils. The Dosso Dossi school of Ferrara has one 
section for fine arts and one for artistic instruction applied to the 
trades. The drawing school for workers at Reggio was founded in 
1797. Besides an elementary course it has two sections, one for 
designers and the other for modelers. The school is free, but in 


order to be admitted pupils must possess an elementary education, be. 


between 12 and 25 years of age, and must show that they follow a trade 
wherein the instruction given at the schools would be useful. The les- 
sons are giveninthe daytime. Theschool of Guastalla is similar to that 
at Reggio, but it attaches more importance to practical applications, 
having also a workshop for ornamental plastic work. The school of 
Mirandola was opened in 1852. The lessons are given in the evening 
and on Sundays, and the course covers three years. It is divided into 
three sections—into the first are admitted cabinetmakers, carpenters, 
blacksmiths, and carriage makers; into the second, masons, stonecut- 
ters, and machinists; into the third, persons devoted to fine arts, 
designers, and decorators. Women are also admitted for the study of 
drawing applied to embroidery, etc. Other schools exist in the smaller 
towns and villages. i 

Tuscany.—At Florence there are three public schools of applied art, 
with evening and Sunday lessons. The most important of these is the 
school established by the philanthropic fund of De Bardi, which fund 
amounts to 280,000 lire ($54,040). Important schools exist at Arezzo 
(day school), Livorno (day school), Pietrasanta, Carrara, Massa, Vol- 
terra, Grosseto, etc. The school at Pietrasanta is devoted to workers 
employed in the marble industry, which flourishes in the locality, the 
instruction consisting of architecture, ornamentation, object drawing, 
and modeling. It has two shops for marble work. The school is well 
attended and accomplishes good results. Pupils who are not residents 
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of Pietrasanta pay a tuition fee of 18 to 24 lire (3.47 to $4. 63) per 
year. The income of the school is 6,000 lire (81, 158). The school at 
Massa has special reference to marble work, and is similar to that at 
Pietrasanta. 

Marcurs.— Here may be mesiGoned the evening and Sunday schools 
at Cagli, which furnish a three-year course in carpentering, stone- 
cutting, decorative painting, pottery, ie carving, ete.; at Fano, at 
Fossombrone, at Sant’ Angelo, in Vad t Pesaro, at Loreto, at 
Ascoli-Piceno, at Macerata, at Potenza Pica ete. 

mBRIA.—There are evening schools for instruction in drawing at 
Todi, Spoleto, and Narni. 

Campacna pi Roma.—aAside from the popular municipal schools, 
Rome has a municipal evening school with a three-year course, which 
serves as a preparatory school for the Museum of Industrial Art. 
The studies consist of elementary geometry, drawing in its different 
branches, including its application to the trades; perspective, plastic 
art, marble carving, ete. At Velletri there is a free municipal evening 
school, with a four-year course for decorators, eee. masons, 
and blacksmiths. A shop for wood and stucco work and decoration is 
attached to the schooi. About 100 pupils attend the schooi. 

Asruzzi.—aAt Chieti there is an evening and Sunday school having a 
three-year course, and attended by about 100 pupils. The instruction 
consists of the different branches of drawing and their application to 
industry, geometry, projections, modeling in clay, wood carving, and 
lathe work. The annual expenses amount to 4,200 lire ($811). Other 
similar schools exist at Lanciano and in several villages. 

Campanta.—At Naples there are several popular schools of applied 
drawing, attended by a large number of workers. At Torre del Greco 
was founded in 1878 the School of Coral Cutting and of Decorative 
and Industrial Art (Seuwola @incisione sul corallo e Marti decorative 
ed industrial ), for giving artistic instruction regarding the decoration 
and carving of coral, lava, sea shells, mother-of-pearl, tortoise shells, 
ivory, hard wood, Tera ete. It comprises two three-year courses, 
one for carving and inlaid work, the other for the Pompeiian style of 
decorating; a two-year day course in modeling, and a five-year even- 
ing course in drawing. A workshop is attached to the school, the 
sale of the products constituting an important revenue, a part of 
which is distributed among the pupils. The school receives contri- 
butions amounting to 9,350 lire ($1,805). In 1898-99 there were 52 
pupils in the day courses, and 183 in the evening courses. The school 
gives good results. In the midst of the crisis in the coral industry 
this el created novelties in coral work which increased the use of 
that material. The School of Inlaid Work and ee ig" (Se ola ade 
tarsia e @intaglio), of Sorrento, founded in 1886, has for its object the 
giving of instruction in the Snes work industries and in wood carv- 
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ing, which are very important in Sorrento, the products of these 
industries finding a large market among foreigners as *‘souvenirs of 
Naples.” There isa workshop connected with the school. Instruction 
is given in the evening and on Sunday, the course lasting four years. 
It consists of drawing applied to inlaid work in colors, in light and 
shade, and in ivory, to carving, and to mosaic work. The school has 
had without doubt a good influence on the taste of the inlaid workers, 
but there are some that think that the inlaid work of Sorrento has 
‘lost something of its former artistic ingenuity.() The contributions 
received by the school amount to 5,790 lire ($1,117). In 1898-99 there 
were 89 pupils in attendance. In many localities of this district there 
are evening and Sunday schools similar to those of other districts. 

APULIA AND CALABRIA.—Among the several small schools of these 
two districts the Sunday schools of Maglie and of Bitonto are note- 
worthy. Although situated in villages and without regular incomes— 
the former receiving contributions amounting to 3,100 lire ($598) and 
the latter 1,500 lire ($290)—they give excellent results in wood carving 
and in stone work, and are examples of the vitality and usefulness of 
the small schools. 

Srcrty.—At Palermo, Messina, and Catania there are several popu- 
Jar evening and Sunday schools. Other schools have been founded in 
smaller towns, generally upon the initiative of workingmen’s asso- 
ciations. 


“See article by Mr. Paolo Rispoli on the professional schools of Naples in the 
Rasseena Italiana, September, 1901. 
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CHAPTER XI. 
TRADE AND TECHNICAL EDUCATION IN SWITZERLAND. 
INTRODUCTION. 


The first efforts for the development of a special system of schools 
for industrial education in Switzerland date from the commencement 
of the eighteenth century. These efforts took the direction of the 
establishment of special schools of drawing. Such a school was pro- 
jected at Geneva in 1704, but the project was not actually realized 
until 1751. This school served as the model for many of the munici- 
pal art schools in Switzerland. In 1762 a drawing school modeled 
after the one at Strasburg was opened at Basel. Failing, after a few 
years of existence, it was succeeded in 1796 by a ‘‘school of drawing 
and modeling,” founded by the Society of Public Utility of the city. 
This school, after an existence of ninety years, was converted into a 
general industrial school by a cantonal law passed December 20, 1886. 

In 1780 Johannes Fries, a master carpenter, opened a school of 
drawing for workmen at Zurich. Another private school of drawing 
was opened, in 1787, at Saint Gall, and later became a municipal insti- 
tution. In 1789 a similar school was opened at Winterthur. In 1773 
an art school was established at Zurich. Sixty years later it was trans- 


_ formed into a lower industrial school (wntere Industrieschule). Bern 


created an art school in 1779. 

In 1798 the Helvetic Republic was formed, and ambitious plans were 
laid for the development of a national educational system. ‘These, 
however, were not carried out. The individual Cantons continued 
their efforts to found schools giving instruction of a practical charac- 
ter. In 1811 a factory school was founded at Basel, and in 1820 work- 
men’s schools (écoles @artisans) were established at Aarau. Similar 
schools were opened at Bern in 1826 and at Zug in 1830. Drawing 
schools were opened at Geneva in 1814 and at Lausanne in 1821. The 
Lausanne school, as well as that founded at Geneva in 1751, belonged 
to the class of industrial art schools. 

About this period, or in the early twenties, the first trade school 
proper, or school for giving instruction in a particular trade, was 
opened. This was the engravers’ school of Geneva. A watchmakers’ 
school was opened in 1824 in the same city. In 1827 a technical insti- 
tute was founded at Zurich and an industrial school at Aarau. In 1835 
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superior industrial instruction was incorporated in the programmes of 
the cantonal schools of Zurich and Aarau. In 1833 Winterthur opened 
an industrial school; in 1839 Soleure a technical institute, and in 1842 
Saint Gall an industrial school. It was during this period that the 
drawing schools of Ticino, which will be described subsequently, were 
created. Artisans’ schools were created at Chur in 1841, Oberweil in 
1844, Carouge in 1845, Frauenfeld in 1846, Bischofszell in 1848, and 
Lenzburg in 1850. 

A new federal constitution was adopted in 1848. Article 22 of this 
document gave the Federal Government authority to create a Swiss 
university and a polytechnic institute. In pursuance of this power a 
federal polytechnic school at Zurich was provided for by the law of 
February 7, 1854, and formally opened in 1855. 

The provision of lower industrial education stil] remained the duty 
of the Cantons. Artisans’ schools, Sunday schools, drawing schools, 
and continuation schools, all intended to supply the need of indus- 
trial training, sprang up all over Switzerland. In this development 
a profound influence was exerted by the frequent industrial expo- 
sitions which were held in the chief cities, as well as by the participa- 
tion of Switzerland in international expositions. 

More and more the movement for trade and technical education took 
form in the establishment of schools for special trades or the practical 
application of art to industry. A schoo] of drawing for the textile 
industry was created at Saint Gall in 1867; a school of art at Bern in 
1870; schools of industrial arts at Geneva (city) in 1869, Chaux-de- 
Fonds in 1870, Geneva (Canton) in 1876, Lucerne in 1877, Zurich in 
1878, Bern in 1881; schools of watch making at Chaux-de-Fonds in 1865, 
Saint Imier in 1866, Locle in 1868, Neuchatel in 1871, Bienne in 1872, 
Fleurier in 1879, Porentruy and Soleure in 1884; schools of practical 
work for women at Basel in 1879 and at Zurich in 1880; weaving 
schools at Zurich and Wattwyl in 1881; a trade academy at Geneva in 
1883, and schools for wood carving at Brienz and Meiringen in 1884. 

The first industrial museums and depots for models were established 
at Bern in 1871, at Zurich and Winterthur in 1874, at Saint Gall in 1878, 
at Basel in 1881, and at Lausanne in 1884. The Technikum of Win- 
terthur, an institution for secondary technical education, was founded 
in 1873. 

The year 1884, however, may be said to mark the point of departure 
of the modern movement for trade and technical education in Switz- 
erland. Prior to that date, as has been shown, the development of 
industrial education had been left almost wholly to the individual 
Cantons. On June 27, 1884, however, the Federal Assembly passed a 
resolution by which the development of trade and technical education 
was made a national affair. This resolution provides for the granting 
of assistance, under certain conditions, to all institutions for trade and 
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industrial education that desire it. This has resulted in the establish- 
ment of new and the development of existing institutions, and has 
given a great impetus to trade and technical education throughout the 
country. Since its adoption the number of trade schools has doubled, 
and other classes of schools, such as drawing schools, workingmen’s 
evening schools, industrial art schools, ete., have greatly increased in 
number and efficiency. As this resolution sets forth the essential basis 
of the Swiss system of trade and technical education, its translation is 
given in full. 


ArTICLE 1. With the object of improving trade education the Con- 
federation will grant subsidies to institutions already established or 
which shall be established for this purpose. However, when an insti- 
tution shall at the same time pursue another object, such as general 
education, for example, the federal subsidy shall be granted only in 
favor of the trade education. 

Art. 2. The following are considered as institutions intended for 
trade education: 

Workingmen’s schools; trade continuation schools (écoles profession- 
nelles de perfectionnement) and trade drawing schools, existing alone 
or annexed to primary schools; superior industrial and technical insti- 
tutions; as well as schools of arts and trades, collections of patterns, 
models, and material for instruction, and industrial museums. 

Arr. 3. The Confederation may likewise contribute by subsidies 
toward the expenses for lectures or for prizes awarded after competi- 
tions on questions relating to trade education. 

Art. 4. The federal subsidies may, subject to the decision of the 
federal council, amount to one-half of the total expenses borne annually 
by the Cantons, communes, corporations, and private individuals. 

Art. 5. The federal council shall require of the cantonal govern- 
ments detailed information concerning the employment of the sums 
mentioned in article 4; it shall take cognizance of the progress of 
the institutions, and require the transmission of the programmes of 
instruction, the reports, and the results of the examinations. In 
determining the amount of the federal subsidy account shall be taken 
of the fact when there are trained, in the institution to be subsidized, 
teachers for trade education and especially teachers of drawing for 
the workingmen’s schools and the continuation schools (écoles de per- 
Sectionnement). 

The Confederation shall share, in the same measure, the expenses 
which are required for the training of persons wishing to devote them- 
selves to teaching in the institutions named in article 2. 

Arr. 6. The federal council shall enter into negotiations with the 
Cantons regarding the conditions under which the Confederation will 
participate in this trade education, and shall, in cooperation with them, 
adopt any further measures deemed necessary, by contract, if it be 
found desirable. 

Art. 7. The present payments of the Cantons, the communes, the 
corporations, and private individuals must not be diminished because 
of the subsidies which the Confederation shall allow. These ought 
rather to be a stimulus to the fulfillment of greater obligations in the 
field of the development of industry and of the arts and trades. 
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Arr. 8. The budget of the Confederation shall provide an annual 
credit of 150,000 francs [$28,950] for the improvement of trade educa- 
tion. This credit may be increased when the necessity for it is felt, 
and when the financial condition of the Confederation permits it. _ 

For the year 1884 there is opened to the federal council for this 
"purpose a supplementary credit of 100,000 franes [$19,300]. 

Art. 9. The federal council is instructed, in conformity with the 
provisions of the federal law of June 17, 1874, concerning popular 
voting on the federal laws and resolutions, to publish the present reso- 
lution and to fix the date when it shall go into effect. 


The following are the regulations adopted January 27, 1885, and 
still in force, concerning the execution of the above resolution relating 
to trade education: 


The Swiss federal council, in execution of the federal resolution of 
June 27, 1884, in reference to trade education, on the proposition of 
its department of commerce and agriculture, resolves: 

ArtIcLE 1. Applications for federal grants toward the expenses of 
trade education must be made to the federal department of commerce 
and agriculture through the medium of the respective cantonal goy- 
ernment, which must first investigate them and accompany them with 
its detailed report. 

Art. 2. Applications presented for the first time in behalf of an 
institution must furnish the information concerning it and .be accom- 
panied by the documents hereafter mentioned: 

A. In regard to organization: 

a. The exact name of the institution and of the place where it is 

located. 

. The name of the proprietor. 

. The date of the foundation of the institution. 

The detailed description of the institution—information con- 
cerning the organization, the division, the object, the gov- 
ernment, the attendance, the conditions of admission for the 
pupils or the public. 

é. All printed documents or other publications which have refer- 
ence to the institution, such as laws, decrees, ordinances, 
regulations, programmes, statutes, annual reports, financial 
statements, catalogues, etc. 

B. In regard to financial condition: 

a. The detailed statement of receipts and expenditures during the 
last year. 

6. The itemized budget for the year for which the subsidy is 
requested. These documents must specify accurately the 
subsidies and other allowances of the Canton, the communes, 
societies and corporations, and private individuals, and the 
special purposes to which these subsidies are applied. 

c. Information concerning the existence and, if there are any, the 
amounts of fees to be paid for attendance at the institution 
(tuition, admission fees, ete.). 

d. 'The proposed use of the federal subsidy, which must be made 
the object of a statement in detail and showing the reasons. 
New expenditures proposed for the ensuing year must be 

_ stated separately from the usual expenditures. 

e. Information as to the amount of the assets of the institution; 

the balance sheet. 


Qa 
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Art. 3. For the schools, including the special courses, the following 
information and documents must also be furnished: 

a. The division into school years, classes, courses, ete., and their 
respective duration. 

6. The number of weeks of school during the year and their dis- 
tribution over the various months. 

ce. The programme of instruction—teaching staff, courses of study, 
number of hours of school per week, arrangement of hours 
(horaire), ete. 

d. The number, sex, and age limits of the pupils. 

e. An estimate of the actual or probable attendance in the several 
branches, and information as to whether these branches are 

* obligatory or optional. 

J. Information as to whether, and if so, in what manner, the 
institution trains teachers for trade instruction, particularly 
drawing teachers for the workingmen’s schools and the con- 
tinuation schools (écoles de perfectionnement). 

Art. 4. Applications for subsidies for the collections (article 2, 
paragraph 2, of the federal resolution aforementioned) must be 
accompanied by the statutes, regulations, and reports which give the 
necessary information respecting the object of the collection, the 
right to make use of it, the number who have availed themselves of 
the privilege of using it. 

The statutes must contain definite provisions concerning the disposi- 
tion which would be made, in case of the dissolution of the institu- 
tion, of the acquisitions for which the federal subsidy shall have been 
granted. 

Art. 5. Applications for subsidies for itinerant courses, for prizes 
for competitions in connection with trade education, and for scholar- 
ships to persons who wish to devote themselves to teaching in those 
institutions mentioned in article 2 of the federal resolution, must be 
presented in conformity with the prescriptions of article 1 above. 

| Scholarships shall not be granted to candidates who apply for them 
unless the cantonal government on its part grants one in each case. 

The scholarship granted by the Confederation may equal in amount 
that granted by the Canton. 

+ The candidate to whom a federal scholarship is given must agree to 
present to the federal department of commerce and agriculture, at 
least once each semester, a report upon his studies, and after their 
completion to practice teaching in one of the Swiss institutions enu- 
merated in article 2 of the aforementioned federal resolution. 

Arr. 6. Applications in favor of existing institutions which have 
already been subsidized by the Confederation must give the information 
and be accompanied by the documents following: 

a. A detailed report upon the progress and results of and the 
attendance on the institution during the last year. In that 
which specially concerns the schools this report must take 
account of the points indicated in article 3 above, and give a 
brief sketch of the results of the examinations. 

b. A detailed programme of the ensuing year. 

e. The documents and information enumerated in article 2 above, 
under the letter B, a to e, and an explanatory detailed state- 
ment concerning the employment of the federal subsidy. 
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Arr. 7. Asarule, the following expenditures must not be included 
in the estimates for the applications for subsidies: 

a. Expenditures for general administration, office expenses, rent 
and repair of buildings, lighting, and heating. 

b. Expenditures for school furniture, furniture for the collections 
(cases, etc.), school supplies intended for the ordinary use of 
the pupils (paper, etc.). 

On the other hand, the following expenditures may be included in 
the estimates: 

a. Those relating to the raw materials, tools and instruments, 
apparatus for instruction (in the workshops, etc.), and the 
collections. 

6. Those which are made for certain installations for the special 
use of the institution making the application. 

The federal department of commerce and agriculture shall consider 
each case separately and decide each time according to the circum- 
stances. 

Art. 8. All further information which the federal department of 
commerce and agriculture shall deem it necessary to demand concern- 
ing institutions which lay claim to a federal subsidy must be given to 
it by the proper person. 

Art. 9. Subject to the final decision of the federal council, the fed- 
eral department of commerce and agriculture is authorized upon its 
own authority and within the limits of the budget, to pass upon the 
applications for subsidies made in conformity with article 1. 

Art. 10. The subsidies of the Confederation may, according to cir- 
cumstances, amount to one-half the expenses borne annually by the 
Cantons, communes, corporations, and private individuals. The sub- 
sidies hitherto granted by the Cantons and the communes must not be 
diminished. Those contributed by corporations and private indiyid- 
uals must, if the department of commerce and agriculture deems it 
necessary, be guaranteed for a fixed period; if there is default in these 
the federal subsidy shall be calculated only according to the cantonal 
and communal subsidies. 


Art. 11. The cantonal governments must each year transmit to the 


federal department of commerce and agriculture for examination and 
review an inventory (the accuracy of which shall have been certified 
to by them) of the purchases to which the federal subsidy shall have 
been applied. 

They must, moreover, guarantee that, in case of the dissolution of 
the subsidized institution, the property acquired shall always be 
devoted to public uses. : 

Art. 12, Access to the subsidized collections must be rendered easy; 
moreover, in so far as it shall be possible, the articles composing them 
shall be loaned to traveling expositions and private individuals, in con- 
sideration of good security, and their reproduction by photography, 
drawing, etc., shall be permitted. 

Art, 13. The Confederation may grant, in favor of a course extend- 
ing over several years, a subsidy for the whole duration of the course, 
with the reservation, however, that the subsidy shall be withdrawn in 
case the course shall not be completed because of the dissolution of the 
institution in which it is given, or if the results from it are found to be 
unsatisfactory. 

Art. 14. For the purpose of informing itself with respect to the 
results in the institutions subsidized by the Confederation, the federal 
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department of commerce and agriculture has the right at all times to 
make an inspection of these institutions by its own personnel or through 
deputies, and especially to have itself represented at their examina- 
tions. 

For this purpose the department shall always be informed of the 
time appointed for the examinations. 

The department shall prepare instructions stating precisely the duties 
of its experts, and fixing the compensation to which they shall be 
entitled. 

Art. 15, The present regulations take effect at once. 

On July 24, 1891, the Federal Assembly passed an order directing 
that schools and other institutions for the promotion of commercial 
education should receive support from the central Government in 
practically the same way as the industrial schools. Finally, in 1895, 
the system of granting State subsidies was extended to schools for the 
teaching of domestic economy and trades to women. 

Each year the results of the operations of these various orders are 
fully set forth in an annual report entitled ‘‘/uhrbuch des Unterrichts- 
wesens tn der Schweiz.” From these reports is prepared the follow- 
ing table showing the number of institutions sharing the subsidy of 
the Federal Government and the income they receive from other 
sources. This table shows the rapid development of industrial educa- 
tion in Switzerland since the enactment of the law of 1884. Subsidies 
granted to and expenditures incurred by women’s continuation schools, 
schools and courses for ladies’ tailoring and needlework, and schools 
and courses for cooking and housekeeping are not included in these 
figures: 

SUBSIDIES RECEIVED FROM THE FEDERAL GOVERNMENT AND FROM OTHER SOURCES, 

AND TOTAL EXPENDITURES, OF INSTITUTIONS SUBSIDIZED BY THE FEDERAL GOVERN- 

MENT, 1884 TO 1899. 


Subsidy 
: . from 
& Subsidy 1 
Institu- Soe Cantons, Ss ao. 
Year. tions subsi- vee aoe Sousmntincs, vps Cr 
dized, sae and private i 
ernment, corpora- 
tions, 
ae npn RRS ee | — | —_ 

ee ein ce rains slaawislatein a tiaisteie 43 | | $58, 802 $84, 579 
ge ll pe eee 
Geet eRe AN cock rece eieaatie nds -+->s>pnbes = 98 114, 651 185, 004 
UE noe ae ee Se eee 110 122, 893 197, 721 
SL Gl sak ep Se UE Rte Bee eee eee 118 139, 891 232, 085 
Th cater aie Sere eo CARE eee Ee rae 125 157, 237 268, 405 
Me en ae ate Set eee resem acinemy 132 149, 208 270, 197 
Ie Mik See oe oe ee Sa Ae anda wen eke bein 139 164, 353 293, 829 
eas ee Siar same ot Sct esr eerste 156 184, 180 337, 754 
PHOS AE eS Nee ucs sens erent waste nan nnncon0s 177 189, 359 340, 466 
TRO! So ah Swannbe Dogo ae SeORBAPBarenbe Deten oeadcenaaman ce 185 215, 850 384, 917 
TEC aes a Ie Se Re I Se en ee 208 244, 268 425, 205 
a MN Re coh Bieta Ald dealt eA aa aes: 216 284, 232 520, 366 
Nhe So aR Re eect CPE eee oe 212 ae as oS ee 

cae EEN ors sae Re epee re Mae 226 308, 6: 32 55 
ee ee eo te ye) fees) oviees | as 088 


For the efficient management of its system of subsidies and for the 
purpose of improving the industrial schools, the Federal Government 
has organized a general inspection service. Experts are constantly 
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occupied in making inspections of the individual schools. They not 
only assure themselves that all the requirements of the law are ful- 
filled by the institutions receiving subsidies, but they give suggestions 
to the directors of schools concerning desirable methods which are 
practiced elsewhere. Each year they make a report to the Federal 
Government of the results of their inspections. 

As an advisory body there is a ‘‘college of experts.” Each year 
this body has an annual meeting under the presidency of the chief of 
the federal department of industry to discuss general matters of policy 
regarding industrial education. Other less formal meetings are held 
by subcommittees during the year. 

In order to obtain competent instructors for the various trade and 
technical courses, and especially for the courses in trade drawing, the 
department of industry and agriculture secured the creation, in 1885, 
of special courses for teachers at the Technikum at Winterthur. At 
the end of each year special examinations are held, and successful 
participants are given diplomas licensing them to become instructors 
of trade drawing in technical schools. Two-thirds of the expense of 
these courses is borne by the Federal Government. The training 
of teachers is also indirectly encouraged in other ways. 

As a means of spreading information concerning the best pedagogic 
methods for trade instruction and encouraging efforts for its exten- 
sion, Switzerland has adopted the plan of holding from time to time 
expositions at which are shown the organization and work of its 
various industrial and technical schools. Through these expositions 
it is possible for educators in all parts of the country to keep informed 
of what is being done in other localities. 

The first of such expositions was held at Zurich in 1890. In 1892 
another was held at Basel, and in 1896 there was a still more elaborate 
exhibit on the occasion of the National Exposition at Geneva. Each 
of these events was made the occasion for a detailed comparative study 
of the organization, materials used in giving instruction, and the results 
of existing trade and technical schools. The published reports consti- 
tute exceedingly valuable accounts of the industrial school system of 
the country and of technical education generally. Jn all of these 
expositions participation on the part of the schools receiving federal 
subsidies was compulsory. 

Asa further means of developing trade and technical education, the 
Hederal Government, in 1891, inaugurated the plan of sending each 
year one or two experts to study establishments for trade education 
and the expositions of school work in foreign countries. The reports 
of these experts have been published in the technical journals, and 
occasionally as separate memoirs. 

For the purpose of insuring the use of the best material appliances 
for school instruction, the Government has assisted in the support of a 
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permanent exposition or museum of appliances for instruction at Zurich 
(LPestalozzianum). In 1888 it published and distributed among the 
schools a catalogue of school articles, models, plaster casts, ete. It 
has also assisted with its subsidies in the support of the permanent 
school exhibit at Bern and the industrial museum at Freyburg. 
Finally, the Federal Government has assisted in the publication of 
works relating to technical education. It grants a yearly subsidy to 
the bimonthly review entitled ‘‘ Blatter jtir den Zeichen- und gewerd- 
lichen Unterricht,” the organ of the Swiss Society of Drawing Masters 
and Masters of Trade Schools. This journal has been consolidated 
with another publication which formerly received a State subsidy and 
which was called “ Die gewerbliche Fortbildungsschule.” Financial aid 
was also given to Professor Gunzinger in the publication of his two 
volumes on industrial education.(“) In return for the subsidy received 
copies of the review first named must be furnished each school. 


CLASSES OF INSTITUTIONS. 


With regard to the character of the education given, the trade and 
technical educational institutions of Switzerland may be grouped as 
follows: 

1. Technical colleges. 

2. Secondary technical schools. 

3. Industrial art schools. 

4, Trade schools and apprenticeship shops. 

5. Housekeeping and domestic-service schools. 

6. Industrial continuation and handicraft schools and trade courses. 

7. Industrial drawing schools. 

8. Industrial museums. 

The annual reports on education in Switzerland, previously men- 
tioned, contain lists of all institutions receiving federal aid. As prac- 
tically every industrial school of any importance claims its right to a 
share of the appropriations for industrial education, these lists may 
be considered as a fairly complete enumeration of the schools for trade 
and technical education in Switzerland. The statistics given after the 
description of each of the different classes of schools were obtained 
from the above-mentioned annual report for 1899. 


TECHNICAL COLLEGES. 


These schools rank with those of the same class in Germany. Their 
purpose is to give the highest form of technical instruction, the grad- 
uates being prepared to enter upon the various engineering profes- 
sions. There are two schools of this class in Switzerland, the Federal 


“Der gewerbliche Fortbildungsschtiler: Hlustriertes Lehrmittel fur gewerbliche 
Fortbildungsschulen und zum Selbststudium. 2 Binde. Herausgegeben von Peter 
Gunzinger, Professor in Solothurn. 
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Polytechnic School (Polytechnikum) at Zurich and the school of engi- 
neering attached to the University of Lausanne. These institutions 
do not come within the scope of this report. 


SECONDARY TECHNICAL SCHOOLS. 


These schools occupy an intermediate position between the technicat 
colleges and the trade schools proper. They are intended to educate 
persons who do not need the superior training of engineers, but at the 
same time must have a higher theoretical and practical education than 
is taught in the trade schools. They correspond somewhat to the 
intermediate technical schools and the schools for foremen of Germany. 

These schools do not entirely supplant the technical training of 
workshops of industrial establishments. On the contrary, students 
are advised or required to spend one or two years in a practical 
workshop before being admitted. Usually the instruction relates 
to architecture and building construction, machinery construction, 
fine mechanical work, electro-technics, chemistry, and _ railroad 
management. 

The first school of this type was founded in 1873 at Winterthur, 
Canton of Zurich. Previous to that time all nonclassical education 
was given in the ‘‘real gymnasia” or in the manual training schools. 
The Winterthur Technikum gave courses of a more practical nature 
and its success caused the establishment of similar schools at Burg- 
dorf and Bienne, in the Canton of Bern, and in Freyburg. Other 
Cantons—Vaud, Basel, Saint Gall, and Geneva—are at present dis- 
cussing plans for the creation of additional institutions of this kind. 
The report of a committee for the Canton of Vaud states that the 
graduates of the schools have achieved marked success in business life 
and that there are but few prominent positions in Swiss industrial 
establishments which are not filled by men who have received instruc- 
tion in schools of this kind. 

There are a few general technical schools called industrial schools 
in the Cantons of Basel Town, Freyburg, and Vaud, which are of a 
somewhat lower grade than those just mentioned, yet which, on 
account of their purpose and the subjects taught, may be classed as 
secondary technical schools. They aim to give boys about to enter a 
trade such preparatory instruction as can not be secured in the work- 
shop, but which a well-trained workman ought to possess. The age 
of adinission is fixed at from 14 to 16 years, so that immediately after 
leaving the public schools the pupils may enter these industrial schools 
before actually beginning work. The instruction consists of both 
general and technical drawing, bookkeeping, arithmetic, geometry, 
chemistry, physics, and modeling. Some of the larger schools have 
arranged special courses for separate trades in order to make the 
instruction bear as directly as possible on the trade in which the pupil 
is about to enter. The courses last one and two years. | 
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The following tables show the expenditures incurred for each of 
these schools and the amount contributed by the Federal Government: 


EXPENDITURES OF SECONDARY TECHNICAL SCHOOLS SUBSIDIZED BY THE FEDERAL 
GOVERNMENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899. 


Canton, town, and school. Expendi- Federal 
tures. subsidy. 
Canton of Bern: 

Bienne, Technikum of Western Switzerland «...c<<.ceccccccceccaceccccene $32, 931 $9, 023 
BUETRIORE Com Wore GeGONUCU. So, oc sc emk oe dina dae ve came baccee cose dvecwcas 15, 425 4,574 
Canton of Freyburg: Freyburg, School of Arts and Trades.................... 10, 080 3, 387 
Canton on Zunch? Winterthur, Pechniktm —.. <2. oc. Soates oes nk wc cccacceccec 45, 937 12,279 
TROL Do 26 SSR SR Se Ee ee ag ae | 104, 373 29, 263 


EXPENDITURES OF GENERAL INDUSTRIAL SCHOOLS SUBSIDIZED BY THE FEDERAL 
GOVERNMENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899. 


nt, > z | Expendi- Federal 

Canton, town, and school. aaee. subsidy. 
Cantor of Basel Town: Basel, Industrial Sehool.< ci... c ecm onto et escess $22, 208 $7, 005 

Canton of Freyburg: 

Rreybure. secondary Industrial School... .cc2c..c% ccc emcsnssccecrecccccel| 1, 719 512 
Rrexbure. smndustiriall (Trade School oes. oc- wc hentetn ace ce eoenie sete Sect me 38, 092 579 
Freyburg, School of Trade and trade courses for adults.........-.-.------ 1,879 598 
Canton of Vaud: Lausanne, Cantonal Industrial School ...........2.......... 5,176 1, 255 
EA RS eh Be ee ope RS aS ARE Ine Reps Se ee eae 34, 069 9, 949 


INDUSTRIAL ART SCHOOLS. 


The Swiss industrial art schools are for the most part subdivisions 
of fine art or industrial schools. Exceptions to this general rule are 
the special schools of industrial art at Lucerne and Geneva. In Chaux- 
de-Fonds and Geneva art industries are taught in the municipal art 
schools, and in Bern, Zurich, and Winterthur they are taught at the 
trade and higher technical schools. Industrial art in Switzerland has 
not yet reached that stage of specialization which is found in Germany 
and some other countries. Probably, however, the Swiss industrial 
art schools will be specialized in like manner when the number of pupils 
and the funds available permit. 

The existing schools make an effort to have special classes for each 
branch of art industry whenever the number of pupils justifies their 
formation. In all cases the special needs of the locality in which the 
school is located are considered in arranging the schedules of studies. 
Drawing is the basis of all industrial art education, and is duly empha- 

sized. In general it may be said that the schools resemble those of 
Germany, not having developed any distinctive features. 

! The criticisms passed on the work of the schools are, first, that the 
pupils are not always sufficiently familiar with the technique of the 
industries in which they are to be employed, and do not fully appreciate 
the limitations which the technique imposes in the execution of designs 
and patterns; and, secondly, that the schools follow too closely the tradi- 
tional styles and therefore lack originality in design. Both of these 
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criticisms have been made of similar schools in other countries and are 
the natural faults which such institutions must overcome. The reports 
of the institutions, however, show that these dangers are being appre- 
ciated, and efforts are being made to guard against them by sending 
instructors to visit foreign industrial establishments, foreign schools, 
and especially international expositions. 

The following table shows the amounts expended for the maintenance 
of these schools and the amount of the federal contribution: 


EXPENDITURES OF INDUSTRIAL ART SCHOOLS SUBSIDIZED BY THE FEDERAL GOVERN- 
MENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899. 


Canton, town, and school. oe ae 

Canton of Bern: Bern, industrial art department of Art School (@) ..........- $2, 987 | - $1, 312 
Canton of Geneva: 

Geneva, Cantonal School of Industrial Arts ............- 22, 814 7,315 

Geneva, Municipal Schools of Art and Drawing....-...-.. - 19, 812 6, 562 
Canton of Lucerne: Lucerne, Industrial Art School aeeer maenee - 3, 876 1, 225 
Canton of Neuchatel: 

Neuchatel, School of Trade Drawing and Modeling........-.-....---.---- 8, 843 2, 220 

Chraixe Gee Moma seArtiS CHOON Serereicris icra stetctetes tials oletrte ence ai ata seta otoeet ernie () (d) 

AROUEH es Se < $e RAR CREE SH Ee IGE AOO See a Beearee a oor Susedsb ace c 58, 332 €18, 634 


a Now a section of the Trade and Industrial Art School, Bern. 
b Not reported. 
¢ Not including one school, not reported. 


TRADE SCHOOLS AND APPRENTICESHIP SHOPS. 


The trade schools of Switzerland cover a wide field and are intended 
to provide opportunities for the training of those persons who expect 
to fill the higher positions in industrial life as well as of those who 
may be classed as skilled workmen. 

The founders of the schools have been mainly associations of private 
persons. They are usually either persons engaged in the industry, as 
in the case of the silk-weaving school of Zurich which was founded by 
the Silk Weaving Society, or associations of persons such as the 
numerous societies of public welfare (Gemeinniitzige Vereine). Prac- 
tically all the schools receive subsidies from the Federal Government 
and from other sources. Some of the schools are still the property of 
the private persons who established them, but the most important ones 
have become municipal or cantonal Bosc 

The most numerous schools of this group are those on the watch- 
making industry and they have reached a high state of development. 
In practically all such schools the pupils enter at the age of 14 and 
begin by making small watchmaking tools. They thus learn to file, to 
use the lathe, and to do other mechanical work. They next make a 
rough set of the works of a watch. The parts are then carefully 
finished, special attention being given to the escapement mechanism. 
Preliminary regulating is next taken up. If the pupil wishes further 
instruction, he is lento to make the works of a repeating watch, or of 


| 
| 
: 
; 
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a calendar clock. Finally, as the most difficult and delicate part of the 
work, the pupils do simple and precision regulating. 

All reports agree that these schools haye played no small part in 
placing the Swiss watchmaking industry in its present high state of 
development. 

Apprenticeship shops are intended as a substitute for the instruction 
which is otherwise given in the shops of master workmen engaged in 
industry. Pupils who attend are regularly indentured as apprentices, 
and the instruction given is mainly practical. In Switzerland there 
are but two subsidized institutions known as apprenticeship shops 
(Lehrwerkstitten) and the character of the instruction given is about 
the same as that of a regular trade school. On the other hand, some 
of the institutions known as trade schools require their pupils to be 
regularly indentured as in an apprenticeship shop. The plan of pay- 
ing a master workman, who carries on a regular business, to undertake 
the training of apprentices as is done in some countries does not seem 
to have been undertaken in Switzerland. 

Schools for the trade training of females, which constitute an 
important group, are included in this class. Their courses of instruc- 
tion relate either to single trades such as ladies’ tailoring, embroidery, 
etc., or to a group of trades. The courses of instruction in the latter 
class include garment cutting, dressmaking, plain sewing, embroidery, 
millinery, artificial flower making, crocheting, knitting, ironing, etc. 

The following table shows the expenditures of each of these schools 
and shops and the amount contributed by the Federal Government: 


EXPENDITURES OF TRADE SCHOOLS, APPRENTICESHIP SHOPS, ETC., SUBSIDIZED BY 
THE FEDERAL GOVERNMENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899. 


TRADE SCHOOLS. 


Canton, town, and school. ste Se uae 
Canton of Appenzell: Teuffen, weaving institute -..............----e2 eee eee $1, 431 $290 
Canton of Bern: 
PIMCAZ SCHOO! On WOOCNCARVAIIE 5 --ciesie cla clas cpisiem sinless cioaciar eles teem enjewees 7, 006 1, 042 
Pornentray, SCwoeL Of watcha ce 255. case cee vo ew iene ewan ewe ese cnn 2,904 679 
Saint Imier, school of watchmaking and mechanics...........--++.--0--- 7, 450 1, 891 
Canton of Geneva: i 
Geneva, BEDGOLOL WELCHMIAKING < ooo ccs nce cone damn n ne ann eneweccvennsees 9, 372 3, 046 
Geneva. SCHOO] Of MECHANICS... oo. k = ww — wow nme s am aleeem sem mmeinenen 5, 584 1,737 
Geneva, school — ANC UUTLOATIO GLAS (a lci0icic/eiwics¢icioivieicinie eia)aie/eieinn)e ies piel eie'ariss 8, 920 2, 504 
anton of Neuchatel: Vi : : 
2 Chaux-de-Fonds, school of watchmaking and mechanics........-...-.--- 10, 193 2, 706 
Couvyet, school-of mechanics ........-----.---2----- eee eee eee ee eee eee eee 8, 239 830 
Fleurier, school of watchmaking and mechanics.....-..-.------------+++-- 5, 471 1,544 
Locle, school of watchmaking and mechanics ........---.-------+-------+- 7, 789 <I 088 
Neuchatel, school of watchmaking ........-...--2.e2ce sees eee e ecco ee eeeee 8, 814 984 
Canton of Saint Gall: re 
Grabs, etc., embroidery schools.......-..2- +0. eee seen ee eee cece ee cece eee 14, 694 oy 74k 
Wattwyl, Toggenburg school of weaving -....-.------+-+------+--+++++-++++ 8, 663 265 
Canton of Soleure: Soleure, school of watchmaking..............-.+-+++----- 3, 147 483 
Canton of Zurich: Re 
Winterthur, trade school for metal workers......-.------------+--+-0+-++-- elite. 970 1, 641 
Zurich, school of sill weaving .........-.----------- ++ +22 eee eee e eee eee ee 7,422 1, 544 
Duan Ree eee See ee ener eee skein baemsies a eaeleaeawrss seins ietaiaise= 113, 569 26, 718 
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EXPENDITURES OF TRADE SCHOOLS, APPRENTICESHIP SHOPS, ETC.—Concluded. 
APPRENTICESHIP SHOPS (LEHR WERKSTATTEN.) 


Canton, town, and school. Le zpend: epades 
Canton of Bern: 4 
Sumiswald, apprenticeship shop for clockmaking ......-..-----.---- 3 752 $251 
Berns Apprenticeship SHOPSiee <= occ cieieelslaieiele aisle wile ele ale miasaie'~ wii a felaied viele iniel—ni=t | 26, 491 4, 227 
ANCE} Pepe cin ca Basar cco GOB CROCS EE AB Ode CCU Con TRS apaet ODA GOL Seu TOA Son osoIs 27, 243 4,478 
TRADE SCHOOLS AND COURSES FOR FEMALES. 
Canton of Basel Town: Basel, school for women’s work (Frauenarbcitsschule) . $16, 451 $5, 073 
Canton of Bern: Bern, school for women’s work (Frauenarbeitsschule)......- 3, 291 5381 
Canton of Freyburg: Freyburg, course in ladies’ tailoring ...........--..----- 1, 410 232 
Canton of Glarus: 
Diessbach, course in sewing, knitting, ete. (Handarbeitskurs )......------ 31 8 
iaitzingen, course in sewing, knitting, etc. (Handarbeitskurs) -..........|.-.--------- 10 
Haslen, course in sewing, knitting, ete. (Handarbeitskurs)............-.- 31 ll 
Luchsingen, course in sewing, knitting, ete. (Handarbeitskurs) ........-. 62 19 
Mollis, course in sewing, knitting, etc. (Handarbeitskurs)-.............--- 145 54 
Nettstal, course in sewing, knitting, etc. (Handarbeitskurs) ..........---- 105 85 
Nitfurn, course in sewing, knitting, etc. (Handarbeitskurs) -...........-. 25 8 
Riiti, course in sewing, knitting, etc. (Handarbeitskurs) ...........-.----- 45 13 
Canton of Grisons: Chur, school for women’s work (Frauenarbeitsschule) ...- 969 154 
Canton of Neuchatel: 
Chaux-de-Honds: trade school for: sirlsy cic .a-sercic- ssieelein ie = lala win ete 1, 083 1385 
Neuchatel atradeischooliionertisn eemeens sec tasiccmeesceehn cate cemeeeaee 2,961 540 
Canton of Saint Gall: Saint Gall, school for women’s work (Frauenarbeits- 

SCIULE)E oes Saicise nee erties ceeice amine ceteris anions scare encima eiaeemeinne 5, 051 1, 448 
Canton of Valais: Bagne, etc., course in embroidery .............c.ceccecs ness 579 116 
Canton of Vaud: 

avsannes trade courses Tor SinlS ee tesserae eee arate ete eee ie reereetnieas ere 3886 116 
Morcvess trade: school foreirls sees sane neeeionicc ean omeeeee eee ee oe mere 638 162 
Vevay, school for sewing 315 48 
Canton of Zurich: Zurich, trade school for ladies’ tailoring and lingerie 16, 153 2,316 
POLL Manns hint oa Seis deepinsied sa meisiees aie Meee ie cemaln de ees Sane ee ames 49, 731 11,029 - 


HOUSEKEEPING AND DOMESTIC-SERVICH SCHOOLS. 


The recent movement for the provision of instruction in housekeep- 
ing, cooking, and the training of domestic servants, is due almost 
entirely to the efforts of the Swiss Women’s Society for Public Wel- 
fare (Societé @ Utilité publique des Femmes suisses), which was organ- 
ized in 1888. As a means in realizing its aims this society established 
schools of housekeeping, which met with such success that in 1895 
the Federal Government was induced to grant subsidies to them on 
condition that their courses furnish a sufficiently complete practical 
and theoretical instruction on the subject. Courses of less than three 
wecks, and so-called cooking schools which in reality are only catering 
establishments, are excluded from the benefits of the federal subsidy. 
The teachers employed must be persons of broad, general education, 
who are likely to exercise an elevating influence over the pupils. 

Under the stimulus of the federal subsidy, several types of schools 
have been evolved. The housekeeping school (école ménagére or 
Haushaliungsschule) is usually a boarding school adapted especially 
for young women who wish to have a thorough knowledge of their 
own housework. It is also a training school for women who expect 
to take up housekeeping as a means of earning a livelihood. The 


ee | 
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pupils do all the housework, cooking, and serving in the school. The 
courses last from three months to one year. 

A second type is that of the school for training domestic servants. 
The pupils live at the school, and do all the work connected with the 
housekeeping. The practical instruction relates to cooking, baking, 
and other kitchen work, house cleaning, sewing, washing, ironing, and 
gardening. The theoretical work includes domestic economy, theory 
of nutrition, bookkeeping, and hygiene. The courses last from three 
to six months. The cost of board, lodging, and tuition ranges between 
70 franes ($13.51) and 110 francs ($21.23) for the term. 

A mixed type of schools includes courses both for housekeepers and 
for domestic servants. , 

In addition to these schools there are day and evening courses in 
cooking and housekeeping for pupils who live at home. A special 
effort has been made to provide such courses for working women. 
Finally there are courses in cooking given in the public schools as a 
part of the regular instruction. 

Normal schools for the training of teachers for the housekeeping 
and cooking schools haye been established at Bern and at Zurich. 
They are subsidized by the Federal Government. ; 

The next step in advance, that of making instruction in cooking and 
housekeeping a compulsory feature of the public school work, is now 
being advocated by the above-mentioned Swiss Women’s Society for 
Public Welfare. In the Canton of Freyburg such compulsory instruc- 
tion has been introduced in the schools, so that henceforth all pupils 
on leaving school possess the rudiments of a training in this pursuit. 

The following table shows the schools and courses of this class 
which receive federal subsidies, the amounts of these subsidies, and 
the expenditures: 


EXPENDITURES OF HOUSEKEEPING AND COOKING SCHOOLS AND COURSES SUBSIDIZED 
BY THE FEDERAL GOVERNMENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899, 


Canton, town, and school or course. non ; eee 
Canton of Aargau: 
ENGI ROM AOUISE KOC DITIONS CLIO let ralbia sleisieinintalsiale elclats/ele:s)=/=[als)a/ale/elale(a’s/eiaje/are)sfa/o.c0n\| mia vistors aia s 5° $13 
Aarau, cooking courses ....------- (Se DURE SHB BO SR IESE IEOR De BHD Ter SAGs 6 000800 $1, 055 116 
Boniswil, cooking and housekeeping school........-..-.------------+-++--- 1, 465 78 
Botten wil, housekeeping school ....-.----.----0 0 0. e ewww nee eee eee n eens 43 9 
Briginaue mousckeepine SChOOl -f2c < 52 see ee ane tee wee se pee ne eee eee sins 31 14 
Lenzburg, school for housekeepers and servants..........---------------- 1,427 169 
Menzikon, cooking and housekeeping school........--.---------------+--- 135 56 
Reinach, cooking and housekeeping school 314 72 
Uerkheim, housekeeping school.............------------ 220s eee cen eceee 58 16 
Wittwil, housekeeping school .........-.-..------------- 47 13 
Zofingen, cooking and housekeeping school . ; 1 73 60 
Canton of Appenzell, Outer Rhodes: Herisau, people’s cooking school........ 274 104 
Canton of Basel Land: aN 
Arlesheim, housekeeping COUTSC.......++-2- 222-22 eee eect eee eee eee eee 108 39 
Gelterkinden, cooking and housekeeping school............-------+++--+- 1,176 B14 
Liesthal, cooking and housekeeping school....-..-..-.---.-.+--+-------+--- 605 125 
Liesthal, cooking and housekeeping courses. ........-.------+---++--+-++++- 291 a i 
Miinchenstein, cooking and housekeeping school.........---------------- 185 4 
Muttenz, housekeeping school.........-------+----+------ seer reece terete a 
Sissach, school kitchen ......--- cence nicer cece enc caccecerescee senses ces at = 
Sissach, cooking and housekeeping School .........------eeeeeeeereeeeeees 363 
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EXPENDITURES OF HOUSEKEEPING AND COOKING SCHOOLS, ETC.—Concluded. 


Canton, town, and school or course. eR ay plese 

Canton of Basel Town: 

Basel, cooking course... PO Sia eee $1, 042 $336 

Basel, cooking sCHOOIS....o.. cece. meats ale ela eee Wein lev 'n's swioree alot aie a thane ae 1, 617 347 
Canton of Bern: 

PEM, School FOr Cenwvesthe ser yvaAwWes Soe ais leriaew coe Wa iarws cease abled wieieela sere 4,740 579 

Bern, cooking and housekeeping cours 797 266 

Herzogenbuchsee, housekeeping school 1,471 279 

Saint Imier, housekeeping school. ae 4,701 135 

Worb, housekeeping BONO). none nat ac ox/oslewroae ae é < 38, 264 309 
Canton of Freyburg: Freyburg, trade cou ne exe 1, 604 444 
Canton of Geneva: 

Carouge, housekeeping school. . Weare ae onsen ocntetewoees ace | 2, 646 830 

Geneva, housekeeping school... SE ROI ea ae Te ee sie wae eee | 13, 287 4,929 
Canton of Grisons: 

Chur, cooking and housekeeping school. . 1, 051 193 

Dissentis Mustar, cantonal cooking course....- 323 58 
Canton of Lucerne: Biihl bei Nottwyl, cooking and ho za: 1,527 154 
Canton of Neuchatel: Chaux-de- Fonds, housekeeping accel et a ae eae 889 207 
Canton of Obwalden: Cooking courses .........---+--+-++-0--- au 283 | 77 
Canton of Saint Gall: Saint Gall, cooking and housekeeping Schools ae 3, 640 | 24 
Canton of Soleure: 

y Aeschi: NOUSeKeEe DIN gSCHOO) Soe eame a tater: sho tee er Site en = eee eee 170 63 
Balsthal, housekeepin s SCHOOL sianecsts cee ence bete cepa aoe te meeentaoae 851 W1 
Biberist, “housekeeping SCHOOhin Sra tidecal eke at ne oak nachos oan ere wares are 300 86 
Derendingen, housekeeping sehoo 574 207 
Grenchen, housekeeping school . 285 102 
Kriegstetten, housekeeping schoo. 149 48 
Olten, housekeeping school....... 136 65 
Schénenw erd, housekeeping school 165 48 
Soleure, housekeeping SCMO Oli as ease oes 453 87 

Canton of Thurgau: Neukirch a, d. Th., ho 1, 857 135 
Canton of Vaud: 
Lausanne; housekeeping schOoh.< c<i4- cc des anes sclss ceeeiee Giecinemsmeen ee eee 9, 256 2, 258 
Vevay, school for domestic servants......-. ae 1,189 148 
Cantomet Valais: Ihoéche, housekeepme-wehools 5.0.2... se see cidse fs he eee 779 97 
Canton of Zurich: 
Ktissnacht, housekeeping school .. Jie Seat ees eee Aoome eee 188 25 
Pfiffikon, cooking courses .....-. 620 97 
Richtensweil, housekeeping scho: 197 3 
Stafa, housekeeping school............-. 161 41 
Winterthur, housekeeping school and cov 1,780 356 
Zurich, housekeeping school 8, 63: 1, 206 
i boy (Tak ee ee one SOPRA PEE Grae Ie, Se a A tere aE in heme 78, 046 16, 063 


INDUSTRIAL CONTINUATION AND HANDICRAFT SCHOOLS AND 
TRADE COURSES. 


The industrial continuation schools, which are by far the most 
numerous of any of the classes of industrial schools in Switzerland, 
correspond in general to the industrial continuation schools in Ger- 
many. In Switzerland the specialization of industrial into special 
trade continuation schools has not reached that stage of development 
which has been attained in Germany. 

In general the Swiss continuation schools cover the field of educa- 
tional work immediately beyond that of the primary schools, and 
hence are arranged for pupils over 14 years of age. They are often 
so closely related to the preliminary courses for recruits (Rekruten- 
vorkurse) that afew words must be given to this peculiar branch of the 
Swiss educational system. 

The law of July 15, 1879, requires that all recruits for the Swiss 
army shall be examined by federal examiners on the subjects of 
reading, composition, arithmetic, geography, and the history and goy- 
ernment of Switzerland. The results of these exantinations are pub- 
lished by the Cantons, the latter being ranked accordingly. This has 
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caused a wholesome rivalry among the different Cantons, and asa result 
eleven Cantons have established special compulsory courses, in which 
persons are prepared for these federal examinations. These courses 
bear a close resemblance to those of the general continuation schools, 
and in some Cantons the two are combined. 

With regard to compulsory attendance upon general continuation 
schools the Cantons have pursued different policies. Nine Cantons 
have made attendance upon these schools compulsory, with the option 
of substituting industrial continuation instruction. Five Cantons 

ake it optional with each commune whether or not such attendance 
shall be compulsory within the commune limits. In the remaining 
Cantons attendance is voluntary. 

The time of attendance is usually from three to six hours per week, 
in the evenings and on Sundays. Ina few cases a forenoon or an after- 
noon per week is devoted to this instruction. In some Cantons classes 
may not be held after 8 p.m. When instruction is given on Sundays 
it must be at such hours as will not prevent the pupils from ‘attending 
church services. The Sunday classes are most frequently devoted to 
drawing and sketching. Usually the instruction is given only during 
the winter months. 

The Canton of Ticino, in Italian Switzerland, requires each commune 
to provide at least one continuation school for instruction in drawing. 
The Canton in this case bears the expense of the teachers’ salaries, 
while the communes defray the other expenses not covered by the 
tuition fees. : 

Together with the class of industrial continuation schools may be 
considered the handicraft schools (//andwerkerschulen) and the special 
trade courses for artisans. Both of these classes of institutions are 
intended mostly for journeymen and master workmen, and in that 
respect they differ from the industrial continuation schools. The 
instruction is usually given in the evenings and on Sundays. 

In some cases the trade courses are given in the daytime on week days 
during periods when business is slack. 

The chief points of difference between these two latter classes of 
institutions are that in the handicraft schools instruction is given 
regularly to artisans of various trades, while the trade courses are 
held at irregular intervals, and the instruction in each course is 
usually devoted to a single trade. 

In the handicraft schools much emphasis is given to industrial and 
trade drawing, the greater part of the time being devoted to that sub- 
ject. Language, arithmetic, geometry, and trade calculations usually 
constitute the rest of the programme. Handicraft schools are most 
numerous in the Cantons of Bern, Zurich, and Aargau. 

In the special trade courses the work includes theoretical and prac- 
tical instruction, and whenever they are held in the daytime they are 
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so arranged that they can be completed in a short time. They are 
usually conducted under the auspices of trade guilds, industrial asso- 
ciations, and similar bodies. 

The following tables show the total number of industrial continua- 
tion schools in Switzerland and their attendance, and a list of the 
industrial continuation schools, handicraft schools, and trade courses 
receiving federal subsidies, together with their total expenditure and 
the amount of such subsidies: 


NUMBER AND ATTENDANCE OF INDUSTRIAL CONTINUATION SCHOOLS, BY CANTONS, 1899. 


Attendance. 
Canton. Schools. || Mo 
Males. | Females. 
| if 

APPECHZCI OUTCLIEN OG CSc ecteteterer =o essere elem nieces ele sieintete 11 816) |ccesseees 316 

Appenzell, Inner Rhodes - . ae 50 1 } (a) 
JNEIEE HOY pa Acings Ab cBher somone sp ounaannon 13 741 

Basel Land 5 (a) 
DORI eic.cieaieteieletste nraials a sient sasie a eieiv aon omy nla cee nieve Sind aiatsa mane etalon 23 2,496 
SUIS) Se ees sero ree a ceere ciao eles orntcin ewe ers ie cinsalotetese eraicrareyarstete 8 484 
Geney 7 1, 094 
Grisons 4 399 
Lucerne 2 126 
Neuchatel 4 673 

Saint Gall 26 (a) 
Schaffhausen 3 3871 
Schwytz 8 376 
Soleure 11 623 
Ticino 18 753 
shore ae 5 17 6385 
CERES ann comem obra de ade D BECO ES AERO MoD ANC DOnOS a 45 
V ane 3 54 
NES Tes PRN = Ce Rape tei ares slate elite eons taiors Pisietsincig Sistine ln alana 2 156 
TRUE) 8) 8 SA RO ROOM AROROUROL IO OOO OSCHIIA CoD OOO Sahoo aaneeOO 30 4,037 
RO taM Rs afomiac acs Series arctaeis soi bidiatas era wi eie eGo oe seo eae 197 618, 379 

a Not Peoria » Not including 82 schools, not reported, 


EXPENDITURES OF INDUSTRIAL CONTINUATION SCHOOLS, HANDICRAFT SCHOOLS, AND 
SPECIAL TRADE COURSES SUBSIDIZED BY THE FEDERAL GOVERNMENT, AND AMOUNT 
OF SUBSIDIES RECEIVED, 1899. 


INDUSPTREAL CONTINUATION SCHOOLS FOR MALES. 


Ex- |Federal|| Ex- | Federal 
Canton and town. | pendi-| sub- | Canton and town. pendi-| sub- 
tures. | sidy. || tures. | sidy. 
Canton of Appenzell: Canton of Saint Gall: 

RCLISSTY Sik ci wccsicistee ates eau onte oun $716 $234 AVESER GON Oe ke nn cae $334 $101 
SPOICMe reese. 188 59 Berneck 277 80 
Stein-Hundwyl... 179 52 || BUGS! sc cha c tasaeecesteneee 172 58 
MOWMON sila preae o'sic sas cine clei’ 266 88 || IBUTSGLiWilh aon acts cee 157 58 
sRTOSEDH emancwsrmenaecece teens 218 73 Hbnat-Kappelsca. seco. ccenee 201 58 

A PCNZEMIN -neias ec wcieaee 144 48 BOW Sant seen tees cheers 222 79 
Canton of Basel Land: Unb 60\ fy ae ene ps aa eA Sas 230 72 
Gelterkimdent. oc ccccn siete cnicsct 907 261 Gams <a Sve Seietnisisietete wclemersis 180 61 
Wialdemp unex: seeceencaeeenere 856 135 GOsSaWe nc ccusoccancseedenene 185 56 
Canton of Bern: Tavannes.....-- 281 77 GUaDS 2 cece teas se cekmosiciee 200 68 
Canton of Freyburg: Morat .-.--.- 126 40 63 19 
Canton of Glarus: 154 48 
INPUT saaenos ee econ cares ee 264 77 234 63 
Glarus-Riedern............... 943 347 141 37 
MOLES issn cane acke races ener 264 97 388 131 

IN SOIC nein ean snecincceoe 212 68 201 68 
INGLIS sc pbonbe kaaonncbaeaces 247 77 IRaPatZ. cscs ee ee eee 425 189 
INTCGGTAURM OM. oe. cease a5 253 77 Rappersch wiyle sense sees 362 94 
SCH HIG Cllaeer falcehicrac cies 594 170 RheMeCksczets sect ete 122 41 
Canton of Grisons: Rorwehachs<.seassceen cee eee 475 157 
CWUP Sie tc ens aeesc cciese cs occ cre 1,477 492 SCHEMMIS See sere ie eee 187 58 
LOENOS} aps shonedas SoRRUEgSe5| 907 304 Saint Gall 5 1, 621 
IMS. some emer one cenes es 183 65 Phe  ete  e ee ee 104 
BUISIS Sol fenneieeicieiae sate |sesateretoaie 193 58 Umnach steerer ae Pee acimae 57 
Canton of Lucerne: Lucerne..... 1, 901 579 Wiantaliestracneccsoeneee ote 42 
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EXPENDITURES OF INDUSTRIAL CONTINUATION SCHOOLS, ETC.—Continued. 


INDUSTRIAL CONTINUATION SCHOOLS FOR MALES—Concluded. 


Ex- |Federal Ex- | Federat 
Canton and town. pendi- | sub- | Canton and town. pendi- | sub- 
tures. | sidy, tures. | sidy 

Canton of Saint Gall—Cone’d. | BEAVERTON So Sicn cea Sseceeeae $853 | $290 
NRW oceans omecic bas seas $207 | $69 | Kreuzlingen 491 124 
Wi yen er ae eee Oe he Sony 453 135 Mithikheims ono cece ete Re: ae Ar 

Canton of Schaffhausen: | ' Oberhof.-Miinchwilen....... 150 41 
NO AUS CLE Te oe 319 | 86 Schénenberg-Kradolf ....... 139 41 
Schaffhausen .......-...-..... 1,755 | 598 Weinielden o.oo os cc tesa ae 369 98 
SUE: See Aes | li7 44 || Canton of Uri: Altorf ........... 405 135. 

Canton of Schwytz: | | || Canton of Valais: Sion . 3,117 579 
By oce OSE ORE GaAs seer ese 351 | 105 || Canton of Zug: Baar ............ 225 63 
Brunnen-Ingendohl ......... 196 50 | Canton of Zurich: 
imsr ed elite eos. sateen dc Sonne 487 | 181 | Baccensd Oni seaqse--66 soso 234 7 
(CLE ME as eRe 139 | 43 PBR ie seen Se cect ene sare 287 me 
RCUSSNeh ie ae 188 | 39 BwUlachy eee access oe ee es 164 68 
HGH OR Ec apnea uc o Acc ot se, 336 | 99 | PUICISAORD oon kone ees ae 141 19 
SUCLS A gee 642 | 147 PNET gene eases eee ceoed 231 7 
MOU GuAaT oe i oon os oan | 168 | 46 MUMS Se Bao e ee ne Siavsracine 244 68 

Canton of Soleure: KaiSsneCh isos 55 caececcee «ck 370 138. 
Balsthal- KMS (= ck ase ccc 458 135 Manmedont:. osascccseseeen ss 241 Hee 
PICEA Sols oe nce ee ot kbs 113 36 INGMIKONG ec eCeean tvcceuse cass 191 58 
Breitenbach 145 | 48 Oerlikon-Seebach-Schwa- 

Derendingen 804 lil UaeVoNaKe bhhek ae) Oe OMe Cees 589 174 
PRS bBo eon coe 217 72 Bia titicon 225) ew ae scenax 316 77 
MEOUGH EMS oes 05S e- <e555 439 185 RAUL rasa men on occas ae nese 582 154 
Hessigkofen .. 347 | « 116 Richtensweil ko s.<ae0-5 5-52 229 58 
Kriegstetten 370 120 Rykon-Lindau ......-..----- 145 45 
Niedergerlafingen 353 116 |; Stifa 97 
(CLLRS Si Se eee ee eee 1,201 | 389 Uster 210 

Canton of Thurgau: Wald 116 

ANINIS Wa. sco eka scn ee ete. 150 42 || Wetzikon 8&3 
IPO TA oa. Mereceis sie Race ce BSS 304 101 | Winterthur 386 
IBISCHIOSSZOM se. eee. cece ts 216 77 |I Zurich 14, 282 
Wiessenh OLR =... cc -<<ccess | 140 52 || es 
Wrmamngem- ss. cc. L ecko se ~s | 145 52 || Total 27, 844 
INDUSERIAL CONTINUATION SCHOOLS FOR FEMALES. 

Canton of Aargau: | Buch. Ass eee case cease $29 $11 
TOUT 0 eg aa ee ee a | $85 | $25 Diessenhofen 67 23 
Kamgoldingen’ —..5.5.22-.-s- 28 13 | DUSSNOU Ss 22 bom cticereeeens 53 2% 
ORM ON Ses. cheek ne ee aee | 31 13 Ermatingen 108 35 

Canton of Appenzell, Outer | Ettenhausen 38 13. 

Rhodes: Mragenteld seen. ses paneer 293 97 
(GEIST 2 ccneccsenatcicahe ee ae ne a ee | 31 8 Goéttigkofen 39 13 
RCI ete coet cee ee tice hese 88 | 28 | Guntershausen ...-....--.... 96 82 
PRCQISOND eo ctstesssinta= 8 oan clon! 519 | 183 | Herrenhons scot sense > sacle 99 32 
aamichyryd- ose on meee ee 50 13 | 1 Shok A beaver o AREA eee AeA QD ea era(ereee 
ACW ss ie 2m site pe eRe ts 12 2 REGSS Wd o- cteten oh oer eemer 39 10 
POP ZOTD ORL pa cinieiew in sic. ane be 26 4 | MUSTO OVI pies see nase eyaceenis 52 19 
Reheropeln. ae ences. 37 11 | LSE VC ae ae eae oobe CH Se 35 12 
Reutte 14 | 4 Marstettene oo —enscee aeons 59 20 
Schwellbrunn hea Matzimoenl oer cnceenee cases 30 12 
Speicher 65 | 20 | Gs i Ones osaaqeec ana ee. 35 12 
Stein . 47 13"} Mohlin ets. s- roee ees sieeis 77 27 
Teuffen 112 37 | Neukirch-Egnach . 44 12 
Trogen 69 23 | Operdach sete sacs aes 35 12 
LHI as eee oe ee ee meee 21 tal Ober Neuntorm 2s: sey cor 62 15 
WIGILOSURUUS terme swnisaaieln.< Sac | 19 6 10 i Ess Re 46 16 
Walzenhausen...-.--..------- Pah 9 Schouenbergs jum sen 43 12 
WOM OICEI Seas occa acm ene 25 8 sivas nih tan eee AS REA ccmrn aed 48 15 

Canton of Bern: Sulgen...........------+++-++ 43 14 
LODE ES TUES OUR ee aan ce Be eee 103 14 Tagerweilen...------ 2... 59 17 
Miumechenbuehsee ...-.-...---- 165 34 WEAN Gl Rarer emcee eae nee 64 32 
Hitatiia eee ta sae oes = 215 39 oe Bee er NOS eee ce 53 15. 

f Glarus: Canton of Zurich: 

ee oe Urnen 125 39 NOMA CATS OU Prete rateisitias sista ee 115 29 
Sch wand =. -2<.- 34 1¢ Dtibendoriao-5- ss- esses ae 53 14 

Canton of Schaffhausen: ~ t 65 19 
Beggingen ...---.------------ 7 25 51 32 
TDGrnaknovyeidl. eadocasenenenoasee 24 8 106 29 
HGHattWaUSe =~. so oee emcees 83 232 38 12 
Schleitheim ..--......--.---.- 130 42 72 3 
EGTA WaC Doar mete cs eee ceils abla 389 98 15 

Canton of Soleure: Biisserach.... 209 66 231 62 

Canton of Thurgau: 147 48 
Affeltrangen 100 29 : 25 & 
Altersweilen 33 12 Unter Stammheim .......... 55 16 
PAIGE ye een elses sins ow eres 68 14 WUCHOIN Ts 0 oo ca esa e-scinenn 5, 299 1, 544 
Amriswyl . i oe NIDETE HOSOI cco ncjn-j-scenieerie Ti teeeec ose 
IBICMClROCE wees ate = pees 
Bischofszell 85 29 zt tel Meree ese pais os aaiee stare 11, 854 3, 496 
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EXPENDITURES OF INDUSTRIAL CONTINUATION SCHOOLS, ETC.—Concluded, 


HANDICRAFT SCHOOLS (HANDWEREERSCHULEN). 


Ex- |Federal Ex- | Federal 
Canton and town. pendi-| sub- Canton and town, pendi-} sub- 
tures. | sidy. tures. | sidy. 
Canton of Aargau: ‘KIPGHDeiy eS acjcos dase sree $192 $62 

NRE DUEE Od. arec hase eemaawks $202 $62 Lanpenthal . ocicds.ssec0ce's 520 145 

BAG cers hears eats ea ee 758 196 Daneniaet oases sepeincee 824 87 

Bremperten ayie.ccavess coset ee 210 3 Minisingen: 25.2. 2.c2cs2ecesee= 165 49 

BRU 6 eS a aasiotle = seete mo emetne 553 163 Ober-herbach. 3.022.522.0252 90 21 

fake! Gs A Seitag ere eae ei 185 58 Oberhofen 146 48 

Gebenstorl -Jos22.. 52222 Riots 129 39 Steffisburg 269 82 

Menz pure s Vo eeemserere core 287 87 | Sumiswald 243 58 

MOR AUKON cate cee vee oneetecs 419 86 PUM S 5 dioica aie lee ecice 548 164 

Mhunsetiihall occ secccsitesse 165 53 NWVelra Ore SOs ae tats ajo aniane ote 843 120 

MIG co treet ciotereetaysscteracioe eae 199 53 OPDL in kh ce Saree eee eae ee 225 39 

RHSMIOMIEN oo ok ce caiene age Sees 301 85 || Canton of Geneva: Geneva ..... 6, 153 1,544 

SCHOLMAN OMe cic catstncs aeieee oe 239 39 || Canton of Soleure: Soleure ..... 1, 957 618 

Woblenn i... ae escsset onsets 207 69 || Canton of Valais: Sion.........-. 347 116 

DOUG CIS See Oka alone eae Bec S58 427 125 || Canton of Zurich: 

Canton of Bern: Affoltern, Mettmenstetten, 

ENG eet ae soe a oes 6,289 | 1,614 | HGQW8ONS .. cadiecetcasaaeces 575 174 
BiCnDS os oe Mane need osee nee 1,019 290 | HOrpeiec it asese-saeeeo nse 247 i 
(BUNT SCORE Es ee ene ee 917 270 | POSSAS 4. ieee WG Sree see 393 116 
Herzogenbuchsee ..........-- 235 77 | Wadgenswellieascsneeeneonaee 319 77 
FG OWOL Soenceryacras ca eciseretaae 187 48 | 
Imterlaesens, ool s cts neniece 816 262 | TORc. a Seen ances 26, 750 7,276 

TRADE COURSES. 
Ex- |Federai]| Ex- | Federal 

Canton, town, and course. pendi-| sub- Canton, town, and course. | pendi-| sub- 

tures. | sidy. tures, sidy. 
Canton of Geneva: Geneva, op- Lausanne, coursesin gilding 
tional evening courses ......... $2, 196 $618 for bookbinders ........--. $81 $31 
Canton of Neuchatel: Loele, Lausanne, trade courses for = 
courses of the Society for Trade LOSKSMITNS A octets 879 333 
OCULCRRLOIE =< moos ate eee else 1,161 270 Lausanne, trade courses for 
Canton of Vaud: wagon makers and horse- 

Lausanne, trade courses of SO CRS rs ct een Gee Se 338 86 
the Industrial and Com- Morges, trade courses ....... 159 55 
mercial Soclety......../.--, 1, 208 405 Vevay, trade courses of the 

Lausanne, trade courses for Industrial and Commer- 

UP MOIMtCr OLE: centecce alee eae 540 179 cig: Sockets. ord. scans 489 116 
Lausanne, trade courses for 

UINISIMUUN Soo. osearea ee eaten’ 296 91 LOPE se tsa ases a ee IES 7,477 B2oT 
Lausanne, trade cours 

LALLODR sau aces ccemeas wees 135 53 


INDUSTRIAL DRAWING SCHOOLS. 


The Canton of Ticino is the home of the Swiss industrial drawing 


schools (Gewerbliche Zeichenschulen). 


As was stated above, each com- 


mune of the Canton is required by law to establish a drawing school, 
and many of these schools are devoted to industrial drawing. 
feature of industrial education is one that is of the greatest importance, 
and justifies the emphasis that is placed on the subject in Ticino. The 
work covers free-hand drawing, ornamental drawing, the study of the 
theory of ornamentation, drawing of articles used in the various trades, 
modeling, figure drawing, drawing from nature, designing, enlarging 
and diminishing, history of art styles, mechanical drawing and per- 
Some of the schools encourage 


spective. 


Coloring is also taught. 


This 


° 
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the pupils to do original work, such as the designing of textiles, 
metal work, ete. The Cantons of Appenzell, Bern, Basel Land, él 
U iizopaldan, together with Ticino, have paid the most attention to 
developing this class of schools. 

The following table shows the industrial drawing schools receiving 
federal subsidies, the amount of these subsidies, and the expenditures 
for each pebeidiaes school: 


EXPENDITURES OF INDUSTRIAL DRAWING SCHOOLS SUBSIDIZED BY THE FEDERAL 
GOVERNMENT AND AMOUNT OF SUBSIDIES RECEIVED, 1899. ° 
Ex- |Federal Ex- | Federal 
Canton and town. pendi- | sub- Canton and town. pendi- | sub- 
| tures. | sidy. - tures. | sidy. 
Canton of Appenzell: | OED Se senickeep ane Geaensed $423 $58 
Biihler ........ oe ee | Reporte ee een 1, 317 319 
Gais . f 108 32 _ Lugano.. 5, 422 2, 804 
Heiden. a] cago 118 | Mendrisi 1, 163 231 
Urnasch . J 120 35 | (@) (a) 
Waldstatt . = 73 a3 370 j 46 
Walzenhausen es 224 77 | (@ («) 
Canton of Basel Land | | (a (@) 
Arlesheimn =| 564 193 | 703 104 
Liesthal . 591 174 | 851 54 
Sissach . 628 193 |} 426 64 
Canton of Ber 366 | 58 
Brienzwyler 119 39 M2 is tease e 374 75 
Meiringen.. 149 54 || | Canton of Unterw: alden (Lower): 
Saint Imier. | 1-124 381 | Beckenmed 4. Ico weackseteee 79 19 
Canton of Ticino: | \| Buochs = 105 29 
EID sare Snes as 683 90 || SEDAN te cake lcci cee ee 4°1 135 
Se ate 681 100 || Canton of Unterwalden (Upper): 
Barbengo.-...- ston 84 36 || Sachseln, Sarmenm............- 508 168 
BCLMZGN eS oo oe seen sty 1, 411 602 Kerns .. asters erat 136 39 
IB TASGaK tes =U eee ee 386 62 || Canton of Zug 
JE ee a eer 390 57 | NES oi wie wien mute mes Sees mae 637 245 
RSBVIGiss co .koech en eee nee eae 334 64 || 
NOES nae cee nee ae wile 439 54 || GS le Oo ee a A Se 621,760 | 06,911 
WREStIAMO 23 -See ceiseeiee cle zee 339 48 I 
} 
aNot reported. b Not including 3 towns not reported. 


INDUSTRIAL MUSEUMS. 


The industrial museums of Switzerland have not developed any 
special characteristics. They seek to preserve and to classify the best 
specimens of the work of the different trades and of the different 
periods. The museums have attempted to popularize the study of 
industrial styles and inventions by means of lectures and exhibitions. 
Most of them made special efforts to secure para of the best 
modern work by purchasing articles displayed at the Paris Exhibition 
of 1900. They also seek to assist the tradesmen by exhibiting sam- 
ples of products, as, for instance, textile products of recent manu- 
facture, which have heen collected or loaned for this purpose. This 
effort to keep in close touch with current industrial life is one of the 
best features of the Swiss industrial museums. They also display 
considerable activity in organizing workshop courses and industrial 
art courses for artisans. 
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The following table shows the museums receiving federal subsidies, 
the amount of these subsidies, and the expenditures for each museum: 


EXPENDITURES OF INDUSTRIAL MUSEUMS SUBSIDIZED BY THE FEDERAL GOVERNMENT 
AND AMOUNT OF SUBSIDIES RECEIVED, 1899. 


Canton, town, and museum. Repo oat 
Canton of Aargau: Aarau, cantonal museum and handicraft school.........- $7, 033 $2, 241 
Canton of Basel Land: Liesthal, collection of school appliances of the can- 
TOM Ales USEPA aleve Omer rtae eilore ave a's) ote tae teete siete atcfore te sare etieeate serene eet Yatetntets er 297 S7 
Canton of Basel Town: 
IB ASO lain) CSN ee WITS CULT ere eyesore ete alate ate aaa tate spans eee eeet eat ree mre 4, 684 1,466 
Basel, historical museum .......-.--. sc, Coit tee aN a) oe Ee ee Es Se 6, 990 1, 648 
Canton of Bern: 
Bern, permanent Swiss school exposition .....2.5. 20m... 2--2---0--- ee wees 310 77 
Berm cantonalainadustniallenwse uma eS e -er= eese aa la retehaiaie = metre eos olertetelel-ayeiats 7,201 2,248 
rent of Freyburg: Freyburg, cantonal industrial museum -...........------ 2, 329 695 
Canton of Geneva: Geneva, museum of decorative arts .........-..-----+----- 4, 438 1, 235 
Canton of Grisons: Chur, collection Of patterns and modelss ae. sass ee = | 488 154 
Canton of Saint Gall: 
Saint Gall, cantonal depot of school appHances .............--.----------- 95 aH 
Sager Raho Ghoeinuk auc bby essen asm ona meine Soe Se eonsoeccanpons 16, 944 4, 922 
Canton of Vaud: I DENER MN aNAKey chevolelsinoteMlwemUMeusieeC Koen ane ces ensecanoseaaaonccs 347 116 
Canton of Zurich: 
Zurich, depot of school appliances (Pestalozzianum)..........---..----.-- 592 174 
Winterthur, TAG USE IAT WIUSCMI soc antcn anes « castes civic aieerms nnke swe erareee | 5, 478 965 
ZTiCh=Wintertnur: Gembral: COMMMISSLOIM: see <1 apsjeleleto siamese este er 4,370 1, 448 
Wy Doors tic Or AEE OAR SOP RABA RAD se s0 so Spee E Sper ASU acboonae a Seneaase | 59, 596 17, 588 


SUPERVISION OF THE APPRENTICESHIP SYSTEM. 


A short account should be given of the extremely interesting sys- 
tem which has been developed in Switzerland for supervising the work 
of apprentices “ the shops, and insuring, as far as possible, that 
apprentices receive a proper training during the years when Tee are 
learning their he ides. The end sought, indeed, is to introduce some 
system of control and oversight that eal penton the services for- 
merly exercised in regard to this matter by the old guilds. 

The attempt was first made to exercise such a control by examina- 
tions to be taken by the apprentices at the end of their terms, and by 
special courses for boys who were occupied during the day. After- 
wards it was recognized that it was desirable to fix definitely the 
conditions of apprenticeship, to determine its duration, to specify for 
each trade the work that must be successively performed, to regu- 
late the terms of the contract made between the apprentice and his 
employer, etc. Finally several Cantons passed laws which confided to 
the councils of prudhommes, or unions of employers and employees, 
or to the communes, the general oversight of apprenticeship in the 
shops. 

Basel Town was the first Canton to institute a system of examina- 
tions for apprentices in order to determine their qualifications for 
performing journeymen’s duties. This system rapidly extended to 
the other Cantons of German Switzerland. As the general organiza- 
tion was seen to be susceptible of improvement, the central committee’ 
of the Swiss Union of Arts and Trades (Gewerbevéercin) decided to 


TRADE AND TECHNICAL EDUCATION—SWITZERLAND. 123 


~I 


centralize the system. A regulation was accordingly adopted provid- 
ing for a system which, briefly, is as follows: 

Tho central committee of the union has constituted a commission of 
seven members to have charge of apprenticeship examinations. This 
commission, acting in conjunction with the local bodies or sections, 
appoints expert examiners, and determines the conditions of the exam- 
inations. An examination consists of the making of a test article—of 
executing some work under the eyes of the examiners and of giving 
proof of the general and technical knowledge of the person exain- 
ined. Diplomas are given to persons successfully passing these exam- 
inations. These diplomas are considered by employers as a guaranty 
that their possessors have a knowledge: of at least the fundamental 
elements, both theoretical and practical, of their trades. 

The following figures will give some idea of the importance this 
system has assumed: In the fall of 1898 and the spring of 1899 exam- 
inations were held by the union in 29 sections or districts, at which a 
total of 1,104 boys were examined. Of these, all but 8 were granted 
diplomas. The reports of the examinations give the occupations pre- 
pared for in detail. Of the 1,096 boys and girls given diplomas, 156 
were joiners, 149 locksmiths, 87 machinists, 63 tailoresses, 46 seam- 
stresses, £6 painters, 40 tinsmiths, 36 ladies’ tailoresses, 36 shoemakers, 
3+ tailors, 32 blacksmiths, 31 wagon smiths, 29 carpenters, 24 garden- 
ers, 20 bakers, 20 saddlers, 17 bookbinders, 15 metal drawers, 14 
coopers, 13 instrument makers, 13 upholsterers, 11 wood turners, and 
11 potters, while the others represented 66 different occupations. 

The Swiss Merchants Society (Société suisse des Commergants), it 
may be remarked, conducts similar examinations of persons preparing 
for commercial occupations. 

In the French Cantons much the same system of apprentices’ exam- 
inations has been adopted within recent years, though here the matter 
instead of being left toa private society has been undertaken as a 
governmental duty. Neuchatel, Geneva, Vaud, and Freyburg have 
all passed laws on this subject. The law of Neuchatel was passed 
November 21, 1890; that of Geneva October 15, 1892; that of Frey- 
burg November 14, 1895, and that of Vaud November 21, 1896. The 
Geneva law was replaced in 1899 by the law of November 25, 1899, 
regarding the work of minors. All of these laws provide that the 
serving of apprenticeships shall be subjected to official supervision to 
be exercised through the local authorities, employers’ associations, or 
councils of prudhommes. They fix the duration of apprenticeship, 
determine the relative duties of the master and the apprentice, and 
prescribe examinations to test the progress made by the apprentices. 
Copies of the laws of Neuchatel and Vaud were published in Bul- 
letin No. 26 of the United States Department of Labor, in the article 
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describing the labor laws of Switzerland. As this legislation relates 
so directly to the problem of trade training, it is here reproduced: 


Neucuatret.—Following is the law concerning the protection of 
apprentices passed by the Canton of Neuchatel, November 21, 1890: 


For the purpose of elevating apprenticeship and developing the 
professional value of workingmen In the various arts and trades prac- 
ticed in the Canton, and especially in the various branches of watch- 
making, on the report of the council of state and a special commission 
it is decreed as follows: 

Supervision of apprenticeship.—i. Apprentices in each locality shall 
be under the supervision of the communal authorities. This super- 
vision, according to the needs and importance of the localities, may be 
intrusted by the communal council to a special apprenticeship com- 
mission composed of an equal number of employers and employees 
possessing special qualifications for this duty. 

2. In localities where there are councils of prudhommes these 
bodies must exercise, subject to the control of the communal authori- 
ties, the supervision of apprentices for which no special supervision 
shall have been organized by the unions (syndicats) of their trades, in 
conformity with article 3, that follows. 

3. In places where employers and workingmen of the same trade 
have formed trade unions, these bodies may, upon their request and 
the special decision of the council of state, be invested with the mis- 
sion of supervising, under the control of the communal authorities, 
apprentices in their trades. Before undertaking this duty a union 
must prove that it represents at least a majority of the persons, 
employers, and workingmen interested, and each year must make a 
report to the communal council concerning the results of its super- 
vision. This supervision must be exercised by a committee half of 
whose members are elected by the employers’ union and half by that 
of the employees. 

4, If there exists only one union, either of employers or employees, 
to represent the interests of a trade, it may nevertheless demand that 
the supervision of apprentices in its trade be intrusted to a committee 
composed of an equal number of employers and employees belonging 
to the trade, half of whose members are elected by the union, pro- 
vided that it shows that it embraces among its members.a majority of 
the persons interested. The communal council will elect the other 
half from among the class not represented by the union. 

5. The delegates of the communal authorities, as well as those of 
the commissions charged with the supervision of apprentices, shall 
have the right to visit at any time the apprentices in the shops where 
they work and control the course of their apprenticeship. 

6. Among other things, they must assure themselves that the 
apprenticeship instruction is not neglected, and that the employer 
either himself instructs or causes the apprentices to be otherwise 
instructed in a gradual and complete way in the profession, art, trade, 
or branch of trade which is the object. of the apprenticeship contract. 

7. If in the course of their supervision, or as the result: of com- 
plaints, they discover acts of abuse, negligence, or bad treatment, they 
must intervene immediately for the protection of the apprentice, and 
at the same time notify his parents, guardian, or the,commune which 
has control over him. 


Fe 
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8. An employer is prohibited from employing an apprentice with- 
out the execution of a written contract setting forth -the duration of 
the apprenticeship, the conditions as regards remuncration and, where 
necessary, as regards board and lodging, and the reciprocal obligations 
of the parties, which contract must be signed by the father, mother, 
or legal representative of the apprentice. This contraet must be 
exhibited to the delegates charged with the supervision of apprentices 
whenever they request to see it. 

_9. The employer is likewise prohibited from employing an appren- 
tice in work or services other than those relating to the exercise of 
his trade, except, however, in exceptional cases or as regards certain 
work or services sanctioned by usage and permitted by the authorities 
having the supervision of apprentices. 

10. Each apprentice must be allowed during the work period such 
time as is necessary for the performance of his religious duties, or the 
scholastic instruction required by law. 

11. The normal hours of labor per day must not exceed 10 for 
apprentices from 13 to 15 years, and 11 hours for those more than 15 
years of age, inclusive of the time devoted to scholastic and religious 
instruction. In general, no night work shall be imposed upon appren- 
tices, nor shall they be required to perform any work in their trade 
on Sundays or holidays. By night work is meant work performed 
between the hours of 8 p. m. and 5 a. m. . 

12. Exceptions from the preceding restrictions may be permitted in 
the case of trades and industries which require night work, or which 
must be exercised on Sunday, but the council of state, as well as the 
communal authorities and the supervisory commissions, shall always 
have the right to require that these exceptions be specially authorized. 

13. There shall be instituted by the council of state in the depart- 
ment of industry and agriculture a commission, in which must be 
represented as far as possible the various trade unions officially recog- 
nized, having as its duty the study of the improvements that can be 
introduced in the service for the protection and supervision of appren- 
tices, and the means of continually increasing the value of apprentice- 
ship and the technical training of workingmen. It shall also, upon 
the recommendation of the apprenticeship commissions and the trade 
unions, prepare the programme of apprenticeship examinations, as 
hereafter provided. 

Examination of apprentices.—14. It shall be the joint duty of the 
department of industry and agriculture, the communal councils, and 
the apprenticeship commissions to organize examinations for the pur- 
pose of determining if the apprentices have acquired during their 
terms of apprenticeship the technical knowledge and professional apti- 
tude necessary in order that they may exercise with intelligence and 
profit the trade they have chosen. Ute 

15. No person shall be permitted to take these examinations unless 
he is an apprentice in Neuchatel or one of the other Swiss Cantons, is 
less than 25 years of age, and has prosecuted at least half of his appren- 
ticeship with an employer resident in the Canton. 

16. These examinations shall consist of inquiries concerning the 
theory of the technical elements which it is considered should be known 
by the apprentice, but chiefly of the execution of practical tasks, so 
that it may be possible to judge of his skill and knowledge in respect 
to the rules and practices of his trade. oy 

17. Diplomas indicating the results of the examinations shall be 
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given by the department of industry and agriculture to those appren- 
tices who show a sufficient capacity for the practice of their profession. 

18. There shall also be given to the apprentices whose examinations 
show the most favorable results prizes and recompenses consisting of 
deposits in the savings bank, books, or instruments or tools made use 
of in the trade which they intend to follow. Scholarships may also be 
accorded to those apprentices giving evidence of exceptional aptitude 
and desiring to further perfect themselves in the practice of their art 
or trade. The council of state shall fix the number and value of these 
scholarships, as well as the conditions under which they will be 
awarded. 

19. Provision must be made each year for an appropriation of not 
less than 3,000 francs [$579] to be distributed in prizes to apprentices 
receiving diplomas. 

20. The objects made and presented at the examinations by the 
apprentices receiving diplomas must, in general, be publicly exhibited, 
with mention of the name of the apprentice making each, the results 
of the examination, and the name of the employer. 

21. Candidates for apprenticeship diplomas must register themselves 
at least 8 months before the termination of their apprenticeship either 
with the commission having charge of the supervision of apprentices 
in their districts cr in their trades, or with the communal council. 

292. The apprentice who fails upon an examination shall not again 
present himself for examination until at least 3 months have elapsed. 

23. The examination of candidates for apprenticeship diplomas shall 
be by a jury of 8 members, of whom at least 2, one an employer and 
the other an employee, must belong to the trade followed by the 
apprentices. Ii the conditions of the examinations require it, this’ 
jury may be composed of 5 members, of whom at least 4, 2 employers 
and 2 employees, must belong to the trade. These juries are appointed 
by the apprenticeship commissions where there are such bodies, other- 
wise by the communal council. 

24, All the provisions of this law apply equally to female apprentices. 

Penalties.—25, Whoever is guilty of breaking article 8 of this law 
shall be punished by a fine of from 10 to 50 franes [$1.93 to $9.65]. 
Whoever breaks articles 9, 10, or 11 shall be punished by a fine of 
from 50 to 100 frances [$9.65 to $19.30]. 

26. The present law shall enter into force after having been approved 
by the referendum. 


Vaup.—Following is the law concerning apprentices passed by the 
Canton of Vaud, November 21, 1896: 


General regulations.—1, The present law relates to apprenticeship 
in industry, in the handicraft trades, and in commercial establishments. 
Its provisions constitute public law, and can not be changed by private 
agreements. 

2. In cases of doubt as to whether a person is subject to this law, 
the apprenticeship commissioner shall decide, from whose action an 
appeal may be taken to the department of industry and agriculture. 

3. All documents in reference to apprenticeship shall be free from 
stamp duties. Certificates, proofs, and forms shall be gratuitously 
provided. The forms may be procured from the communal chancellor 
and the clerk of the industrial courts. 

4. It is unlawful to hinder an apprentice from fulfilling his duties 
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or to induce him to leave his apprenticeship. Whoever, contrary to 
law, breaks an apprenticeship contract is liable for damages. 

5. Whoever has been deprived of his civil rights by a judicial order 
may not have apprentices during the period of his punishment. 

Apprenticeship contracts.—6. The conditions of each apprenticeship 
must be incorporated at its commencement in a written contract, for 
which the official form must be used. 

7. Three copies of the contract must be made, one of which must 
be given to the clerk of the industrial court or the communal clerk, 
who shall transmit it to the apprenticeship commission, and the other 
two shall remain in the hands of the master and the apprentice or his 
legal representative. 

8. The parents who apprentice their child become parties to the 
apprenticeship contract in respect to seeing that the apprentice fulfills 
his legal and contractual obligations. 

Duties of the master.—9. It is the duty of the master to instruct the 
apprentice in a methodical and thorough way in the occupation or 
specialty to which the contract relates. He may on his own responsi- 
bility intrust this duty to a foreman or other. competent workman. 
He is further obligated to see that the apprentice pursues his technical 
instruction, and to allow him the necessary time during working hours 
for this duty. He is prohibited from employing the apprentice in 
household or other work that does not relate to the trade he is learning. 

10. The master must care for the apprentice, and may use paternal 
discipline if the apprentice is not under the direct supervision of his 
parents or legal representative. He must keep him at work and look 
after his development. He must inform his parents or legal repre- 
sentative if he is guilty of any serious misdeeds or shows evil tenden- 
cies. He must in like manner give notice if the apprentice becomes 
ill, or absents himself, or if any other event occurs that makes the 
intervention of the parents desirable. 

11. The master is bound to treat his apprentice well, to give him no 
bad advice, nor set him any bad example, and to see that he receives 
no bad treatment on the part of the workingmen or others belonging 
to his family. 

12. The master must care for the health and strength of the appren- 
tice and see that he is protected from overexertion or dangers which 
are not peculiar to the trade. He must make him mindful of the 
dangers of the trade, and show him how they can be avoided. He 
must insure him against industrial accidents, and bear half the cost 
entailed by such insurance. Exceptions, however, may be made 
through order in the case of industries presenting no dangers, in which 
ease the employer still remains liable. 

13. The hours of labor of the apprentice, including the time neces- 
sary for religious, ordinary, and technical instruction, must not exceed 
10 per day. As an exception the period may be extended to 11 hours 
upon the condition that the weekly period does not exceed 60 hours. 
An unbroken rest of at least 14 hours must be allowed at noon. The 
apprentice must not work at night nor on Sundays. Work between 
the hours of 8 p. m. and 5 a. m. is considered as night work. 

14. When the exceptional conditions of a business are such as to 
make it seem desirable, the administrative council may grant exemp- 
tions from the provisions of article 13. Where the conditions are such 
as to require it, the apprenticeship commission or its delegate may grant 
permission for a lengthening of the labor period, provided that the 
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periods of rest are lengthened in a corresponding manner. This per- 
mission must be in writing, and must not be for more than a month 
nor be renewed more than 3 times in a year. 

15. If the apprentice lives with his master, the latter must supply 
him with a clean living room, healthy food, and, in case of temporary 
sickness, medical attendance, and, when no other agreement has been 
made, provide for such washing, lighting,.and heating as may be 
necessary. 

16. On the conclusion of the apprenticeship term the master must 
provide the apprentice with a certificate signed by himself, which shall 
contain only information concerning the trade of the apprentice and 
the length of his apprenticeship. If this certificate is not given by the 
master the apprenticeship commission may, at the request of the ap- 
prentice, provide one.. The master is prohibited from dismissing the 
apprentice before the end of his term, except upon justifiable grounds. 

Duties of apprentices.—\1. The apprentice owes obedience and 
respect to his master. He must work with diligence and conscien- 
tiousness under his supervision and advice. 

18. He must attend the trade instruction which is given in his local- 
ity or near by, so far as it relates to his trade. The apprenticeship 
commission shall decide concerning the extent of this obligation. 

19. He is prohibited from revealing the trade secrets of his master, 
or from informing strangers concerning his knowledge or business. 

20. Heis also prohibited from absenting himself without permission 
except upon sufficient excuse. 

21. He is likewise prohibited from quitting his apprenticeship before 
the end of the term except upon justifiable grounds. 

Supervision of apprenticeship.—22. Apprenticeship matters shall be 
watched over by apprenticeship commissions created by the industrial 
courts. In those districts which have no industrial courts the appren- 
ticeship commissions shall be created by the administrative authorities 
(Regierung). The apprenticeship commissions are under the super- 
vision of the department of industry and agriculture, which may 
delegate this duty partly or wholly to a special official. 

23. The commissions or their delegates shall look after the exact 
observance of the law, the execution of the regulations, and the ap- 
prenticeship contracts. ‘They must inform themselves as to whether 
the master Instructs his apprentice in his trade or specialty in a com- 
plete and methodical manner, They must likewise see that the appren- 
tice is not given work injurious to his health or beyond his strength. 
They may grant permission for the temporary extension of the work 
period (arts. 13 and 14). They must organize and oversee the appren- 
ticeship examinations. : ; 

24, ‘The commissions or their delegates must receive the complaints 
of the masters and of the apprentices or their legal representatives, and 
transmit them to the proper authorities. According to their judgment 
they must prepare regulations and make the rules necessary in relation 
to the matter of the breaking of apprenticeship contracts. They must 
inform the legal representatives of the apprentice whenever their 


intervention is necessary. They must furnish the apprenticeship cer- 


tificate when the master fails to do so. They may, upon their own 
initiative or upon request, take an apprentice out of his apprentice- 
ship if they are satisfied that the master does not possess the necessary 
technical knowledge, does not fulfill his duties toward the apprentice, 
or gives himself to drink, or upon other grounds. 
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25, A supervisory council in relation to apprenticeship shall be cre- 
ated in the department of industry and agriculture, whose duty it 
shall be to study all means of improvement which the supervision of 
apprenticeship matters brings up, and the means by which the value of 
the apprenticeship system or the technical instruction of workingmen 
can be increased. It must organize and supervise the apprenticeship 
examinations in the Canton. For this purpose it must give the appren- 
ticeship commissions the necessary instructions, 

Apprenticeship examinations and conditions of apprenticeship.— 
26. Examinations shall be held under the supervision of the department 
of industry and agriculture to determine if the apprentices have 
received or possess a satisfactory practical and theoretical knowl- 
edge. <A special regulation shall determine the more exact conditions 
for the regulation of these examinations. 

27. The department of industry and agriculture shall give a diploma 
to each apprentice who, at the end of his apprenticeship, satisfactorily 
passes the examination. This diploma shall contain information con- 
cerning the result of the examination and the work and behavior of 
the apprentice during his term of apprénticeship. The results of the 
examination of the apprentices receiving diplomas shall be published, 
with their names and those of their masters. 

28. Those apprentices who pass the examination with very good 
results may be given prizes, sushi as deposit books in savings banks, 
books, or instruments or tools which are necessary in their trade. 
Rewards may also be given to those who have instructed these 
apprentices. 

29. Those apprentices who show special capacity in their examina- 
tions and desire to be still fur.her instructed may be given stipends. 

30. Upon the request or proposition of the communal council and 
the apprenticeship commission, the administration may make State 
contributions to (a) communes or associations that maintain courses for 
trade instruction; (b) industrial enterprises which take special care 
for the development of worthy apprentices; (c) those young persons 
who have the necessary capacity but not the necessary means to com- 
plete their apprenticeship term, with the coassistance of their native 
communes, and according to a tariff drawn up by the administrative 
council. 

31. The communes must defray half the cost entailed by the 
examination of apprentices and the superyision of apprenticeship. 

Civil disputes.—32. Disputes concerning apprenticeship shall be 
decided by the industrial courts; and when there are no such bodies, 
by the apprenticeship commission, from whose decision an appeal lies 
to the supervisory apprenticeship commission when the matter in dis- 
pute exceeds 500 francs [$96.50]. The procedure is determined by 
the law of November 26, 1888, in relation to industrial courts, so far 
as its provisions apply in a direct or analogous manner. 

Penalties. —33. Infractions of this law may be punished by the 
apprenticeship commission by fines not exceeding 200 francs [$38.60]. 
When the fine exceeds 50 francs [$9.65] an appeal may be made to the 
appellate court of the industrial court, and in the absence of such a 
court, to the supervisory apprenticeship commission. 


The concluding sections of the act give certain provisions regarding 
the manner in which the law shall go into force that are not of per- 
manent interest, and therefore are not reproduced. 
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These laws in practice have given excellent results. The Canton of 
Neuchatel has established for each of 56 different trades a programme 
indicating the successive work that must be executed by the appren- 
tice each quarter during his apprenticeship, and the programme of 
the examination, including the test piece of workmanship, that must 
be passed before a diploma is granted. These programmes are 
reported to be very useful to all classes concerned—to the apprentice, 
who thus knows what is expected of him; to the employer, who is 
guided in his instruction of the apprentice, and to the parents. The 
following table gives the number of diplomas granted in the different 
trades in each of the three Cantons of Neuchatel, Geneva, and Vaud, 
the last year for which information is available. It is of interest to 
note the great specialization of trades in the different industries: 


APPRENTICESHIP DIPLOMAS GRANTED IN ACCORDANCE WITH THE APPRENTICESHIP 
LAWS IN THE CANTONS OF NEUCHATEL, GENEVA, AND VAUD. 
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INDIVIDUAL SCHOOLS. 


The following pages contain descriptions of a few of the important 
trade schools in Switzerland, arranged in the same order as in the 
classification already given: 


SECONDARY TECHNICAL SCHOOLS. 


The three schools of this class selected for individual description 
cover, it is believed, the whole range of subjects taught in the second- 
ary technical schools of Switzerland, and hence it is not necessary to 
deseribe the others. While the schools of Bienne, Burgdorf, and 
Freyburg belong to the same class, they differ considerably both in 
the subjects taught and in the degree of prominence given to practical 
work, as will be seen in the detailed descriptions which follow. The 
Freyburg school also has a division for apprentices. 


THE TECHNIKUM OF WESTERN SWITZERLAND, BIENNE. 


This institution was established in 1890 by a resolution of the munic- 
ipal council of Bienne, merging the schools of watchmaking and of 
industrial art, existing at that time as separate institutions. At the 
same time there was added a school of electrical and mechanical 
engineering. In August, 1891, a school was also opened for persons 
desiring to prepare themselves for positions in the railway service, 
which later, in the spring of 1900, was expanded so as to include the 
postal, telegraph, and custom-house service. The institution now 
embraces five distinct schools, as follows: 

A school of watchmaking; a school for machinists, electricians, and 
fine instrument makers; a school of industrial arts and architecture; 
a school for railway, postal, telegraph, and custom-house service 
employees, and a preparatory schoo] for pupils not sufficiently advanced 
to begin the regular work. 

A commission appointed by the municipal council exercises a gen- 
eral supervision over the institution, with special committees directing 
the affairs of each separate school. 

The faculty is composed of a director, 27 instructors, and 6 assistants. 

Applicants for admission must be 15 years of age and must have 
completed the course of the primary school of the city, or its equiva- 
lent. Pupils who do not possess a sufficient knowledge of mathematics 
are given supplementary instruction in this branch to make up their 
deficiency. ; 

The tuition fee for residents of Switzerland in the school of watch- 
making and in the department for fine instrument makers is fixed at 
10 francs ($1.93) per month. For the other schools the fee is 50 francs 
($9.65) per term. Students of foreign nationality who attend the 
school of watchmaking pay a'tuition fee of 25 francs ($4.83) per month. 
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Students pursuing the theoretical course in electrical and mechanical 
engineering are required to pay a laboratory fee of 5 francs (97 cents) 
per term to cover the cost of materials. The tuition fee may be 
remitted to worthy students of limited means. 

Nearly all students are insured against accidents. One-half of the 
premium is paid by the institution, the student’s share being from 1 
franc to 6 francs ($0.19 to $1.16), according to the course of studies 
pursued by him. Certificates are issued to students at the end of 
each term, and diplomas to those who at the completion of their course 
pass the final examination satisfactorily, provided they have attended 
at least three full terms at this institution. 

Numerous excursions, under the guidance of the principal instruc- 
tors of the institution, to various industrial establishments of Bienne 
and vicinity offer opportunities for practical observation in the subjects 
in which the students are especially interested. 

The following programme gives the subjects of study pursued at 
this institution and the number of hours per week devoted to each. 


SCHOOL OF WATCH MAKING. 


This school was founded in 1872. It aims to fit students for prac- 
tical work as watchmakers and to give them the theoretical instruction 
necessary to an intelligent comprehension of their vocation: 

First year: Theory of watchmaking, 2; arithmetic, 2; algebra, 2; geometry, 23 
physics, 2; chemistry, 1; technical drawing, 4; practical work, 44. 

Second year: Theory of watchmaking, 2; algebra, 2; geometry, 1; cosmography, 
1; physics, 2; mechanics, 2; bookkeeping, 1; drawing, 4; practical work, 44. 

Third year: Theory of escapements, 3; drawing, 4; trigonometry, 1; practical 
work, 51. 

The work in drawing embraces plane geometrical figures and projections; con- 
struction of cyclical curves; various mechanisms; catches; winding mechanisms; 
escapements on various scales; construction of curves for spirals; calibers. 

The practical work embraces turning and filing, making small tools and such 
parts of watches as can be made with file and lathe, rough work, mechanisms for 
winding; finishing and pivoting parts, making small tools for escapements, com- 
pleting an escapement model, practice in jewel setting; complete escapements, 
escapement models on large scale from sketches, anchor and cylinder escapements 
for watches, setting and regulating. 

Provision has also been made for an advanced course in watchmak- 
ing, intended for those who desire to pursue studies in the higher 
forms of watchmaking and in electro-technics, including practical exer- 
cises in electrical and chemical operations. 

There is also a special course in watch repairing requiring three 
years. During the first two years the students receive all the practical 
instruction comprised in the regular three-years’ course. In the third 
year they receive instruction in the theory of watchmaking in its appli- 
cation to practice, in technical drawing, bookkeeping, foreign lan- 
guages, in letter engraving, and in repairing clocks, simple and 
complicated watches, chronometers, and cases. 
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Another special course, requiring a minimum of six menths, pro- 
vides instruction in fitting and adjusting stem and key winders, anchors, 
and cylinders. 


SCHOOL FOR. MACHINISTS ELECTRICIANS, AND* FINE INSTRUMENT 
MAKERS. 


The department for machinists has for its object the training of 
engine builders, foremen of machine shops, foremen of mechanical 
workshops, ete. The course of instruction covers a period of six half- 
year terms and is as follows: 


9 


First half-year term: Arithmetic, 3; algebra, 4; geometry, 3; physics, 4; chemis- 
try, 3; projective drawing, 6; free-hand drawing, 4; German, 3 and 4; French, 
3 and 4; penmanship, 1; shopwork, 8. Optional: English, 2. 

Second half-year term: Algebra, 4; geometry, 3; physics, 4; chemistry, 3; descrip- 
tive geometry, 4; machine drawing, 8; German, 2 and 4; French, 2 and 4; shop- 
work, 4. Optional: English, 2. 

Third half-year term: Algebra, 3; geometry, 3; descriptive geometry, 3; physics, 
4; mechanics, 5; theory of machinery, 4; technology, 2; strength of materials, 3; 
technical drawing, 8. Optional: Italian, 3. 

Fourth hali-year term: Algebra, 3; geometry, 3; physics, 2; mechanics, 5; hydraul- 
ics, 2; theory of machinery, 4; statics, 2; strength of materials, 2; chemistry, 1; 
technical drawing, 8; shopwork, 4. Optional: Italian, 2. 

Fifth half-year term: Boilers and furnaces, 2; science of heat, 2; motors, 4; statics, 
2; practical geometry, 4; architecture, 4; bookkeeping, 2;.theory of machinery, 6; 
technical drawing, 16; electro-technics, 2. 

Sixth half-year term: Boilers and furnaces, 2; motors, 4; estimates, 1; machine- 
shop management, 1; theory of machinery, 2; technical drawing, 20; geometry of 
motion, 2; mathematics, 2; electro-technics, 2. 

The department for electricians provides a course covering a period 
of seven half-year terms. The studies of the first three terms are 
identical with the studies of the corresponding terms in the depart- 
ment for machinists, and are pursued simultaneously in the two 
departments. For the succeeding terms the programme is as follows: 


Fourth half-year term: Algebra, 3; geometry, 3; phvsics, 2; mechanics, 5; hydrau- 
lics, 2; theory of machinery, 4; strength of materials, 2; statics, 2; technical draw- 
ing, 8; electro-technics, 3. 

Fifth half-year term: Science of heat, 2; motors, 4; theory of machinery, 2; prac- 
tical geometry, 4; architecture, 2; bookkeeping, 2; mathematics, 2; electro-technics, 
2; magnetism and electro-magnetisim, 2; chemistry, 1; technical drawing, 8; installa- 
tion of electrical plants, 7; laboratory, 5. Optional: Statics, 2; lifting and transport- 
ing machines, 4; boilers and furnaces, 2. 

Sixth half-year term: Motors, 4; mathematics, 2; electro-technics, 2; magnetism 
and electro-magnetism, 2; installation of electrical plants, 4; telegraphy, telephony, 
electric clocks, etc., 2; laboratory, 6-8; electrical railways, 2; technical drawing, 8; 
theory of electrical machines, etc., 2; chemical laboratory, 5-6; dynamos and con- 
tinuous-current motors, 2. 

Seventh half-year term: Mathematics, 2; installation of plants, 2; plans for elec- 
trical plants, 3; alternating-current machines and transformers, 3; laboratory, 6-8; 
technical drawing, 10; chemical laboratory, 5-6; special graduating work, 5. 

A shorter course, requiring five half-year terms, is provided for those who do not 
desire to take the full theoretical course of seven terms. The instruction is mainly 
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of a practical character in laboratory work and in the installation of electrical plants. 
Applicants for admission to this course must have had at least two years’ experience 
in electrical work. 

The department for fine instrument makers is intended for makers 
of fine tools and machines, particularly those used in watchmaking; 
for makers of instruments of precision, and for makers of electrical 
‘apparatus. Pupils entering this department are required to enter 
into a contract of apprenticeship for the full course, covering three 
years. Instruction is mainly of a practical character, carried on in 
the mechanical workshop, supplemented by a limited amount of theo- 
retical instruction relating to the specialty of the pupil. The theoreti- 
cal subjects include arithmetic, algebra, geometry, trigonometry, phy- 
sics, chemistry, bookkeeping, mechanics, drawing, technology, and 
theory of watchmaking. At the completion of his three years’ appren- 
ticeship the pupil takes his final examination and submits a graduating 
piece of work made after drawings and patterns executed by himself, 
and receives a certificate showing his apprenticeship and the character 
of the work done by him. Usually about one-third of the pupils, after 
completing their apprenticeship in this department, enter the depart- 
ment for machinists or the department for electricians. 


SCHOOL OF INDUSTRIAL ARTS AND ARCHITECTURE. 


This school is intended for persons who desire to qualify themselves 
for the positions of draftsmen, decorative painters, modelers, en- 
eravers, carvers, master builders, building contractors, master car- 
penters, and masons, foremen, etc. The department of industrial arts 
is composed of two sections, one for designing and modeling and one 
for chasing and engraving. 

The work in the designing and modeling section covers three years, 
and consists of a preparatory course of one year and an advanced 
course of two years. The preparatory course comprises free-hand 
drawing, 4 hours per week; ornamental and figure drawing from 
models and copies, 8 hours; linear and projective drawing, 4 hours; 
shades and shadows, £ hours; architectural styles, 1 hour, and arch- 
itectural drawing, 4 hours. In addition, pupils devote 18 hours per 
week to the execution of work planned in the class room. 

In the advanced course the subjects are adapted to the needs of the 
future occupation of the pupils. The programme of studies and hours 
per week are as follows: 

Ornamental and figure drawing, 8; ornamental forms with exercises, 4; industrial 
drawing and designing, 10; perspective, 4; modeling, 13; plastics in leather, 4; archi- 
tectural styles, 1; architectural drawing, 5; anatomy, 1. There is also a course in 
drawing from models, from figures in relief, and from nature, arranged especially 
for girls. 

The section for chasing and engraving, which is a part of this depart- 
ment, aims particularly to prepare pupils for decorative and ornamental 
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work, especially as it relates to watchmaking. The course covers four 
years, according to the following programme of studies and hours: 
per week: 


First year: Free-hand drawing, 9; technical drawing, 5; ornamental forms, 5; 
chasing and engraving, 37. 

Second year: Ornamental forms, 4; drawing from gypsum models, 5; industrial’ 
drawing, 9; architectural styles, 1; modeling, 5; anatomy, 1; chasing and engray- 
ing, 32. 

Third year: Ornamental forms, 4; industrial drawing, 9; architectural styles, 1; 
modeling, 5; anatomy, 1; figure drawing, 5; chasing and engraving, 32. 

Fourth year: Industrial drawing, 9; modeling, 9; drawing from living models, 55 
chasing and engraving, 33. 


The programme in the department of architecture covers a period. 
of three years, of two terms each. The course of instruction and 
hours per week are as follows: 


First half-year term: Arithmetic, 3; algebra, 4; plane geometry, 3; chemistry, 2> 
physics, 4; geometrical drawing, 6; German, 3-4; French, 3-4; penmanship, 1; archi-- 
tectural forms, 8; free-hand drawing, 6. 

Second half-year term: German, 2-4; French, 2-4; aigebra, 4; geometry, 3; phys- 
ics, 4; chemistry, 2; descriptive geometry, 4; penmanship, 1; building construction,,. 
6; architectural styles, 2; architectural drawing, 8; free-hand drawing, 4. 

Third half-year term: German or French, 2; algebra, 3; trigonometry, 3; physics,. 
4; geology, 2; descriptive geometry, 4; mechanics, 2; bailding construction, 6; archi- 
tectural drawing, 10; architectural styles, 2; free-hand drawing, 4; surveying and. 
leveling, 4; penmanship, 1; modeling in wood, 2. Optional: Italian, 3. 

Fourth half-year term: Descriptive geometry, 2; statics, 4; building materials, 25. 
perspective, 2; rural architecture, 4; building construction, 6; designing, 3; archi- 
tectural drawing, 12; architectural styles, 2; ornamental drawing, 4; modeling in: 
clay, 2; protective measures against fire, 1. Optional: Italian, 2. 

Fifth half-year term: Perspective, 2; statics, 4; surveying and leveling, 4; building 
materials, 2; building machines, 1; building supervision and estimates, 3; building 
construction, 5; designing, 2; architectural drawing, 12; ornamental drawing, 4; mod- 
eling, 4; architectural styles, 2. 

Sixth half-year term: Road and bridge construction, 3; earthworks and water- 
works construction, 3; bookkeeping, 1; designing, 4; architectural drawing, 16; 
ornamental drawing, 4; modeling in clay, 4; encyclopedia of electro-technics, 23, 
building laws and building hygiene, 2; protective measures against accidents and 
emergency treatment in cases of accidents, 1. 


SCHOOL FOR RAILWAY EMPLOYERS. 


This school is intended to prepare young men for positions in the 
various departments of the railway service. The course of instruction 
covers a period of 2 years, and is arranged in such a manner as to 
offer instruction and practice along the lines of work the students: 
intend to pursue. There are 2 courses, a general or theoretical course 
and a special or technical course. The time of instruction is divided 
about evenly between these 2 courses. 
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The general course comprises the following subjects and hours per 


First year: German language, 4; French, 4; Italian, 3; geography, 3; arithmetic, 4; 
physics, 4; chemistry and classification of products, 2; penmanship, 2. Optional: 
English, 2. 

Second year: German language, 3-4; French, 3-4; Italian, 2; geography, 2; arith- 
metic, 2. Optional: English, 2. 

The technical course is as follows: 

First year: Construction of railroads, 2; signal systems, 2; train service, 3; rail- 
road laws, 2; tariffs, 2; emergency relief in cases of accidents, 1. 

Second year: Construction of railroads, 2; signal systems, 2; traffic management, 5; 
train service, 4; railroad laws, 2; tariffs, 2; railroad correspondence, 2; telegraphy 
and practical exercises in preparing reports, etc., 9. 

Pupils of the other schools have the privilege of attending the 
classes in foreign languages as provided for in this school on condition 
that such attendance does not conflict with their obligatory studies. 

The following table shows the number of students in attendance in 
the different schools and departments during the year 1900: 


STUDENTS ATTENDING IN THE VARIOUS SCHOOLS AND DEPARTMENTS OF THE TECH 


- NIKUM OF WESTERN SWITZERLAND, BIENNE, 1900. 
Schools and departments. Students. 
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The following classification of the students according to the States 
and countries in which they reside shows the extent to which foreign- 
ers have availed themselves of the benefits of this institution: 


STUDENTS ATTENDING THE TECHNIKUM OF WESTERN SWITZERLAND, BIENNE, BY 
STATES AND COUNTRIES IN WHICH THEY RESIDE, 1900. 


States and countries. Students. States and countries. Students. 
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CANTONAL TECHNIKUM, BURGDORF. 


The object of this school is to offer such a course of instruction of a 
scientific character as is indispensable to technical experts of the mid- 
dle grade engaged in the handicrafts and in industrial pursuits. 
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The instruetion given in the school is not intended to take the place 
of a practical workshop apprenticeship, since the training in purely 
manual work, such as is given in the workshops or factory, does not 
lie within its province. Its object is rather to give to young men 
such industrial knowledge and training as can not be gained in a prac- 
tical apprenticeship, and the possession of which is indispensable to 
every one who wishes to rise above the rank of the ordinary handi- 
eraftsman. This schoo! therefore strives to fit young persons to. con- 
duct small establishments independently, or to fill, in larger establish- 
ments, positions between that of journeyman and of engineer or 
architect, and for which a technical college education is required. To 
this end the institution is divided into three departments, namely, one 
for building, one for machine construction, and one for chemistry. 

The department for the building trades contains (1) a section for 
construction work, which is intended to train students as master 
builders, as draftsmen and manufacturers of building materials, and 
as foremen of masons, carpenters, joiners, and stonecutters, and 
which undertakes to train them to design, draw, estimate, and execute 
separate constructions and architectural parts of various kinds of 
buildings, so that they may be cipable of directing construction work 
and conducting the business of a building contractor; (2) a section for 
civil engineering work, intended to train students as. general man- 
agers, road masters, weighmasters, foremen, specification writers, 
draftsmen, builders, and managers of eas and waterworks plants, 
building inspectors, ete. 

The department for machinery construction, which includes electro- 
technics, is intended for persons wishing to become machinists, con- 
structors, master workmen, foremen, draftsmen, house smiths, elec- 
tricians, machine or tool makers, manufacturers, managers, technically 
trained traveling salesmen, ete. It has for its main object the train- 
ing of students to prepare practical working drawings; to design sim- 
ple machines and to make calculations of their construction; to judge 
of the usefulness, strength, and safety of single machines and groups 
of machines; to make calculations of weight and cost, and to do inde- 
pendent machinery construction work. Students who intend to make 
electro-technics a specialty receive, during the last two half-year 
terms, theoretical instruction in branches pertaining to the subject, 
besides training in caleulating and constructing electro-technical appa- 
ratus, machines and plants, and practical work in the electro-technical 
and chemical laboratories. 

The department of chemistry has for its purpose the training of 
students who wish to fit themselves as managers of establishments in 
which a knowledge of chemistry is essential. Students may specialize 
in any particular branch. 

Students should have from one to three years’ practical experience 
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either in building operations or in the workshop, according to the 
needs of each case. It is urgently recommended that this practical 
work be done before the students enter the school. 

The school year is divided into a summer and a winter term. A 
complete course of instruction in the building trades and the machine 
construction departments (including electro-technics) occupies 5 half- 
year terms, and in the chemical department 4 half-year terms. The 
work of one summer term in the building trades department is 
repeated during the winter. This arrangement enables students who 
so desire, to obtain a practical experience in building work and in the 
workshops during the summer. The summer term begins the latter 
part of April and the winter term begins the first part of October. 

Both regular and special students are admitted. They must be at 
least 15 years of age, and must pass a preliminary examination in the 
German and French languages, arithmetic, algebra, geometry, and 
geometrical and free-hand drawing. 

The tuition fee is 25 frances (€4.83) per term, special students being 
charged 2 francs (39 cents) per weekly hour per term. Students who 
take chemical laboratory work must pay an additional fee of 20 frances 
($3.86) per term. Students without means may be wholly or partly 
exempted from these payments. 

At the end of each term certificates are given showing the student’s 
work and conduct, and at the completion of the course graduation 
certificates are issued to those who have attended the institution three 
or more terms. Examinations are held at the end of each term. 

The following programmes give the subjects of study pursued at 
this institution with the number of hours per week devoted to each: 


DEPARTMENT FOR THE BUILDING TRADES. 
Section for construction work. 


Kirst half-year term: German language, 4; French, 4; arithmetic, 6; algebra, 4; 
geometry, 3; geometrical drawing, 5; ornamental drawing, 6; penmanship, 2. 

Second half-year term: German language, 3; French, 3; algebra, 4; geometry, 3; 
descriptive geometry, 4; physics, 3; chemistry, 3; architectural drawing, 7; building 
construction, 2; ornamental drawing, 4; bookkeeping, 2. 

Third half-year term: Mathematics, 2; practical geometry, 2; applied descriptive 
geometry, 3; physics, 8; ornamental drawing, 4; ornamental modeling, 5; building 
construction, 11; architectural drawing, 8. 

Fourth half-year term: Building mechanics, 4; building materials, 2; stonecutting, 
2; building construction, 9; architectural drawing, 8; estimates and superintending 
of building work, 4; water and lighting arrangements, 1; ornamental drawing, 6 
ornamental modeling, 3; building law, 1. 

Fifth half-year term: Perspective, 2; building construction, 4; drawing plans, 15; 
architectural styles, 3; road construction and earthworks, 4; heating and ventilation, 
2; electro-technics, 2; ornamental drawing, 4; ornamental modeling, 3. 

A synopsis of the more important subjects follows: 

Chemistry: Embracing general fundamental laws, metals, and bases so far as they 
have practical importance, and their compounds; brief introduction to the study of 
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orgenic chemistry; manufacture of gas; special studies in relation to building mate- 
rials, such as lime burning, mortar, preservation of wood, artificial stone. 

Architectural drawing: Drawing of architectural sections, socles, architraves, mold- 
ings, window and door frames, sections of facades, Tuscan and Dorie styles; sketch- 
ing profiles drawn on the blackboard by the instructor; drawing ground plans and see- 
tions from objects; copying details according to Letarouilly, fagade work; detail work; 
drawing the facade of the school building; changing architectural drawings to differ- 
ent scales; copying facade sections after Letarouilly, Vignola, Mauch; ‘drawing a 
window with specified floor and breast heights, with sections drawn to scale; draw- 
ing parts of the schoo! building, the bank building, and the facade of the old town 
hall of Bern; transferring drawings to different scales; designing a brick dwelling 
house according to plans and scale; fagade to details, shaded and colored; masonry 
and carpentry plans; details of window and roof molding in full size; design fora 
stable. 

Building construction: Masonry work; back bondings with brick; walls of natural 
and artificial stone; door and window moldings; stone bonds; adhesive materials; 
ashlar walls; window frames. Carpentry work: Joints, truss and strut frames; strut 
and framework walls; joist frames; roof construction; ceiling work; various ceiling 
materials and their application and use; exercises in framing joists, building frame- 
work; roof supports. The building site, foundation; main and other rooms and 
kitchens of dwelling houses; exercises in designing small houses from specifications; 
the yarious orders. Agricultural buildings, floors, walls, and ceilings; designing of 
simple stables and outhouses. Wood, stone, and iron construction for complete 
buildings; working drawings. 

Building mechanics: General mechanics; composition and resolution of forces; 
static factors; parallel forces; center of gravity; stability; conditions of wind pres- 
sure; application of these theories to weighted beams, simple roof construction, 
cranes, chimneys, church towers; theory of friction and its application to screws, 
spirals, and reels. Theory of resistance; strain and pressure; application of theory 
to calculations regarding chains, cables, walls, columns, tension; girders of wood and 
structural iron, beams with three supports; resistance to cracking, calculations for 
supporting columns of wood, cast and wrought iron. 

Building materials: Natural and artificial building stones, their locality, prepara- 
tion and use in building; mortar; woods and their uses; cement and asphalt; metals 
and their uses; glass; paints and varnishes. 

Stonecutting: Arches, vaults, niches, steps; and more difficult constructions. 

Estimating and superintending of building construction: General and special man- 
agement of construction work; organization of the working force; wage lists; general 
and special building regulations; building contracts. 

Water and lighting arrangements: General instructions about water supply and 
consumption; filtration; chemical and physical properties of water; drainage and 
sewerage; general gas arrangements. 

Drawing plans: Design for a group of houses; dwelling houses of one and two 
stories; details in natural size; design of a schoolhouse for seven classes, with teach- 
er’s dwelling, drawn to a scale of 1:50. 

Architectural styles: Egyptian, Persian, Greek, and Roman architecture; styles of 
the Italian Renaissance to the middle of the sixteenth century. 

Road construction and earthworks: Explanation of maps; drawing of charts; graph- 
ical execution of a street project with scale calculations and estimates; exercises in 
leveling, surveying, laying out streets, etc.; measuring the building site of the savings 
bank; transverse and longitudinal construction of scaffolding. 

Heating and ventilation: Principles of heat; fuel and its heating power; draughts; 
grates and chimneys; heating and cooling conditions; fireplaces and stoves oF iron 
and porcelain; gas stoves; natural and artificial ventilation, etc. 
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Electro-technics: Fundamental principles of electro-technics; electric bells and 
lighting arrangements; accumulators, dynamos, motors, transformers and systems of 
distribution. 


Section for civil engineering work. 


First half-year term: The same as in the first term in the section for construction 
work. 

Second half-year term: The same as in the second term in the section for construe- 
tion work. 

Third half-year term: Mathematics, 4; practical geometry, 2; applied descriptive 
geometry, 3; physics, 3; building construction, 7; machinery, 3; earthwork and 
similar construction, 3; drawing, 8; free-hand drawing, 4. 

Fourth half-year term: Building mechanics, 4; building materials, 2; stonecutting, 
2; street construction and water works, 6; wood and iron construction, 4; drawing, 
12; surveying, 5; water and lighting arrangements for buildings, 1; building law, 1. 

Fifth ealanean term: Electro-technics, 2; heating and ventilating arrangements, 
2; building construction, 4; building mechanics, 1; waterworks construction, 2; 
railroad construction, 6; drawing, 12; estimates, 3; improvements, 2; law, 1. 

A synopsis of the more important subjects follows: 

Building construction: Masonry work; stonecutting; carpentry and roofing work, 
ground plans for plain buildings; combined construction work in wood, stone, and 
iron. 

Machinery: Motors, transmission and power machines. 

Earthwork and similar construction: Arrangement of working sites; construction 
work; the kinds of soil; stratification; supporting capacity; scale calculations; build- 
ing apparatus and machinery; construction of earthworks; methods of making foun- 
dations. 


Drawing: Plan and design lettering; location plans in black and in color; drawing 


of building constructions which are used in underground construction work (stone 
bondings, arches, wood joints, framework, truss work, and scaffolding); dams, cuts, 
openings, sluices, and dikes; plain storehouses and outbuildings; problems in eon- 
structing foundations, and calculations of bearing strength; bridges of wood, stone, 
andiron; laying out streets; problems connected with the construction of waterworks 
and railroads. 

Building mechanics: Composition and resolution of forces; static factors; parallel 
forces; center of gravity; stability; inertia; friction; simple machines; theory of 
resistance and its application. 

Building materials: Natural and artificial building stones; woods, metals, produc- 
tion and use of binding materials, such as sand, lime, cement, gypsum, and mortar. 

Stone cutting; Masonry and sections of masonry; vaults, steps, niches. 

Street construction and waterworks: Laying out of streets; plats; length and cross- 
sections; roadways; construction of footpaths and sidewalks; setting out trees; 
street lighting; drainage; street cleaning and repairing; sewerage; gas and water 
conduits; estimates of cost; action of water in the soil; lining of springs; movement 
and pressure of water in rivers, canals, and closed conduits; water power; dike: sluice, 
and canal building; embankment construction; maintenance of river work; water 
measurements. 

Wood and iron construction: Wood joints; laying of joists; truss and strut 
frames; lattice trusses, walls, floors, and gratings; conservation of wood; wooden 
bridges; rivet, screw, and wedge fastenings; iron supports and columns; connecting 
structural ironwork with wood and stone work; iron latticework girders; stone and 
iron bridges. 

Surveying: Study of instruments; surveying of extended pieces of land; leveling 
of hilly sections; staking off circular sections; graphical execution of measurements, 
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Electro-technics: General principles; electric lighting and power distribution; 
signal arrangements; lightning-rod construction. 

Heating and ventilating arrangements: Theory of heat; disposition of fireplaces, 
grates, and chimneys; cooking and washing arrangements; ventilation of buildings, 
tunnels, mines, ete. 

Railroad construction: Preliminary work; foundation work; surface construction; 
crossings; crossing gates; tunnels; station buildings, freight and store houses; loco- 
motive and car houses; mechanical fittings of stations; lighting; water arrange- 
ments; signals; roadway maintenance; street railways. 

Estimates: Estimates for building construction work; valuations and assessments; 
contracts for work and for supplies. 

Improvements: Causes of and remedies for swamps; removing and supplying 
water for land areas; drainage; systems of irrigation. 

Law: Railway, street, and riparian law. 


DEPARTMENT FOR MACHINERY CONSTRUCTION AND ELECTRO-TECHNICS. 
Section for machinery construction. 


First term: German language, 4; French, 4; arithmetic, 6; algebra, 4; geometry, 3; 
geometrical drawing, 5; free-hand drawing, 6; penmanship, 2. 

Second term: German language, 3; French, 3; algebra, 4; geometry, 3; descriptive 
geometry, 4; physics, 3; chemistry, 3; drawing, 11; bookkeeping, 2. 

Third term: Algebra, 5; geometry, 3; descriptive geometry, 3; physics, 4; chem- 
istry, 3; mechanics, 4; theory of resistance, 4; construction work, 4; drawing, 10. 

Fourth term: Mathematics, 5; physics, 4; mechanics, 6; graphical statics, 1; con- 
struction work, 16; drawing, 6; technology, 2. 

Fiith term: Theoretical study of machinery, 6; electro-technics, 2; graphic statics, 
1; construction work, 25; waterworks construction, 1; mathematics, 1; estimates, 1; 
factory laws, 1. 

A synopsis of the more important subjects follows: 

Drawing: Sketching and drawing screws, cranks, pipe joints, piston rods, ete.; 
drawing simple machines from sketches made by the students or from models, 
embracing pulleys, reels, cranes, pumps, steam cylinders, etc.; sketching and draw- 
ing machines and parts of machines, tracing and blue printing. 

Mechanics: Composition and resolution of forces; static factors; conditions of 
equilibrium; application of these theories to levers and weighted beams; theory of 
center of gravity, and its application to simple and complex bodies; stability; 
mechanical work; yolume of water; fall and power of water courses; methods of 
determining mechanical work; theory of friction, of the wedge, the inclined plane, 
the screw; axle friction of wagons and railroad coaches; rope and belt friction, 
application to methods of transmission; rigidity of ropes and chains and application 
to pulleys; dynamics of solid bodies; axioms of power, weight, and acceleration; 
compound motion; inclined planes; projectile motion; pendulum motion; relative 
motion; centric and eccentric crank motion; kinetic energy; centrifugal force; 
hydrostatics; vertical and lateral pressure and their application to dams; hydraulics; 
flow of water under constant pressure; measuring of water by complete oyerfall 
(Braschman, Weisbach, Frese), by incomplete overfall (Weisbach, Darcy, Lang); 
water wheels; overshot wheels; undershot and breast wheels; Poncelet wheels; 
turbines of various kinds; Pelton wheels; theory of hydraulic-pressure machines. 

Construction work: Theory of screws and nuts, their construction, uses, and classi- 
fication; theory of rivets, and particularly their uses in the construction of steam 
boilers; tubes and tube connections; theory and use of belts and pulleys, cogwheels, 
wedges, pivots, axles, supports, girders, trusses, etc.; theory of the construction of 
cranes, steam engines, and gas motors. 
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Theory of combustion: Heating, ventilation; furnaces; systems of steam heating; 
principal systems of steam boilers. 

Technology: Production of pig iron in the blast furnace; kinds of pig iron; pro- 
duction of wrought iron and steel by various processes; production of cast steel; 
properties of wrought iron; hardening of steel; other technically important metals 
and alloys. 4 

Theoretical study of machinery: Theory of heat; general study of gases and of 
steam; boilers and calculations relating thereto; steam engines and their parts; 
theory of single and double link motion; various kinds of link motion; valve motion 
according to Griibner; indicated and actual power of single and compound steam 
engines; consumption of coal and steam; theory of fly wheels; Porter’s and Hoff- 
mann’s regulators; elements of locomotive construction; relation between heating 
surfaces and grate area; cylinder dimensions; diameter of driving wheels; traction 
power; friction; number of axles; arrangement of three- and four-cylinder compound 
locomotives; brief study of gas and petroleum motors; the Diese! motor; tests with 
the 6-horse-power gas motor of the Technikum. 

Electro-technics: Review of magnetism and electricity; accumulators; dynamo 
machines; transformers; electro motors; systems of distribution. 

Waterworks construction: Experiments in water measurements; method and con- 
struction of canals; construction of dams and sluices. 

Mathematics: Theory of surveying plane and elevated surfaces; exercises in 
leveling. 


Section for electro-technics. 


The work in the first, second, and third terms is the same as in the corresponding 
terms in the school for machinists. 

Fourth hali-year term: Physics, 4; mechanics, 6; construction work, 4; technology, 
2; mathematics, 5; drawing, 6; electricity, 2; electro-technics, 6; construction and 
management of electric plants, 3; chemistry, 2. 

Fifth half-year term: Mathematics, 1; mechanics, 6; construction work, 14; electro- 
technics, 12; chemistry, 8. 

Drawing: Drawing of electro-technical apparatus and of component parts of elec- 
trical plants from models, sketches, and original designs. 

A synopsis of the more important subjects follows: ‘ 

Hiectricity: Magnetism; magnetic field of an electric current; solenoids; electro- 
magnetism; hysteresis; magnetic induction; voltaic induction;  self-induction; 
induction in material conductors; direct-current machines; methods of working 
commutators; scheme of winding for armatures and fields for bi- and multi-polar 
machines. 

Electro-technics: The absolute mass system; measurements of resistance by various 
methods; universal galvanometer of Siemens & Halske; measurement of resistance 
to insulation of various substances; insulation of GE lighting arrangements, 
dynamo machines, transformers, ete.; methods of substitution’ indirect determi- 
nation of resistance of differential galvanometer; measuring electro-motive power; 
measuring the strength of currents; construction and management of electric plants; 
systems of current distribution; systems with storage batteries; alternating current 
systems with transformers; detailed designs of plants; regulation and management 
of the central station for light and power distribution; execution of complete designs 
for such plants; various technical applications of electricity; calculation of direct- 
current machines and motors; theory of the alternating current; self-induction and 
capacity of an alternating-current circuit; tension, current strength, and effect of the 
alternating current; theory and calculation of alternating-current transformers; poly- 
phase currents; general study of alternating-current machines and motors; measur- 
ing of light; determination of capacities; magnetic measurements; testing of tech- 
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nical measuring instruments; examination of accumulators; direct and alternating 
current machines, transformers, and motors. 

Construction and management of electrie plants: The electric potential; potential 
difference; the electric ourrent; resistance of conductors; Ohm’s law; Kirchhoft’s 
propositions; Joule’s law; are lamps; calculation of conductors with branching-off 
currents; calculation of graded conductors; closed conduction; graphical treatment 
of closed and open conduction; numerous practice exercises; insulation, measuring, 
and control apparatus; lightning safeguards; measuring instruments; registry and 
signal apparatus; electrometer; regulators; accumulators; exercises in designing 
particular plants for manufactories, dwelling houses, hotels, public buildings, ete., 
with separate machine plants or connected with the central station. 

Construction work: The most important gearings; construction of gear wheels; 
installation of fixtures; complete transmission plants; iron construction work in so far 
as it relates to the housing of transformers and electrical conductors; construction of 
dynamo machines and transformers; drawing and designing of plans for electric plants. 

Chemistry: Qualitative analysis with reference to materials used in  electro- 
chemistry. 3 


CHEMICAL DEPARTMENT. 


First half-year term: The same as in the first class of the mechanical division. 
Second hali-year term: The same as in the second class of the mechanical division. 
Third half-year term: Physics, 4; mineralogy, 1; inorganic chemistry, 5; analytical 


> 


chemistry, 4; organie chemistry, 3; chemical technology, 3; laboratory, 16; mathe- 
matics, 2; machinery, 3. 

Fourth half-year term: Physics, 3; organic chemistry, 5; analytical chemistry, 3; 
chemical technology, 4; laboratory, 16; microscopy, 1. Optional: Elements of dif- 
ferential and integral calculus, 2; gymnastics, 2. 

A synopsis of the more important subjects follows: 

Physics: Electricity; magnetism; current distribution; electrolysis; polarization; 
thermo-currents; magnetic fields; uses of the electro-magnet in telegraphy; Rontgen 
rays; general description of dynamo machines and electric motors, telephones, etc. 

Inorganic chemistry: Study of the elements and their compounds. 

Analytical chemistry: Qualitative analysis; experiments by the students with vari- 
ous gases and solids; volumetric analysis; technical examination of products. 

Organic chemistry: Reactions; analytical and synthetical combinations, qualitative 
and quantitative analysis of elements; study of organic chemical substances; aromatic 
combinations; the products of dry distillation of tar and other compounds and prop- 
erties. 

Chemical technology: Examination of water; filtration of water for drinking and 
cooking purposes; necessary attributes of water for the various technical branches of 
industry; determining the hardness of water; production and testing of various acids 
and salts; production of chloride of lime; pyrite roasting; metallurgy of iron; high- 
furnace process, and working of crude iron; steel; wrought and cast iron; Bessemer 
process; dyeing of cotton, woolen, and silk goods, and the necessary apparatus and 
machines for these dyeing processes; bleaching; organic and inorganic mordants; 
dyes; fermentation. 

Machinery: Classification of machines into motors, transmission and working 
machines; description of the machine plants at the Technikum; hydraulic and 
calorie motors; methods of transmission; general methods of electrical power trans- 
mission; the important tool-making machines; filter presses; centrifugal machines; 
pumps, ete. 

Laboratory: General reactions in qualitative analysis; simple and complex anal- 
ysis; examination of chemical products and raw materials; analysis of organic ele- 
ments; exercises in microscopy: 
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The institution is managed by a board consisting of 10 members. 
The teaching personnel consists of a director, 12 instructors, and 6 
assistant instructors. The attendance during the school year 1899-1900 
was as follows: 

In the department for the building trades, 115 regular and 14 special 
students, or a total of 129; machinery construction department, 120 
regular Students: electro-technical department, 45. regular students; 
chemical department, 12 regular students; making a total attendance 
of 306 students in the entire institution. Of these, 253 pupils had 
entirely or partly completed a practical apprenticeship before their 
entrance into the school. 

Scholarships amounting to 1,575 francs ($304) were given to 22 
students of the summer term, and 1,525 francs ($294) to 23 students of 
the winter term. The school received books and other contributions 
from the Government and from private firms and individuals. 

Numerous excursions are made, under the direction of instructors, 
to various industrial establishments in this and other localities. 

A special course in the fundamental principles of electro-technies for 
firemen and machinists was given Sunday afternoons for twelve weeks 
during the winter term, 45 persons attending this course. 

Courses in the elements of differential and integral calculus and in 
gymnastic exercises were given as optional branches. 

After the examinations held in March and August, 1899, diplomas 
were issued as follows: In the department for the building trades, 14; 
machinery construction department, 14; electro-technical department, 
10; chemical department, 6; mbne a ota of 44 graduates. 


SCHOOL OF ARTS AND TRADES, FREYBURG. 


This school is a part of the Industrial Museum of the Canton of 
Freyburg. It has two divisions—a technical school and a school for 
apprentices. 

TECHNICAL SCHOOL. 


The object of the technical school is to give to pupils, in addition to 
a certain amount of practical training in the various: branches of 
industrial activity, a theoretical instruction equal to that obtained in 
a regular school of technology. It is composed of four distinct 
departments as follows: A department for machinery construction, 
a department for electro-technics, a department for builders, and a 
department for industrial art. 

The department for machinery construction aims to fit pupils for 
positions as master mechanics, foremen of machine shops, factory 
superintendents, experts in the installation of machinery, mechanical 
draftsmen, ete. The course of instruction covers four years. The 
following table shows the time devoted to each subject: 
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€OURSE OF STUDY IN THE DEPARTMENT FOR MACHINERY CONSTRUCTION, SCHOOL OF 
ARTS AND TRADES, FREYBURG. 
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The department for electro-technics prepares pupils for work in the 
various branches of electrical work, such as designing and constructing 
electrical machines of different kinds, installing apparatus for electrical 
heating and lighting, telegraph and telephone systems, superintending 
work of electric light and power plants, etc. Pupils of this school fol- 
low the same course as those in the school for machinery construction 
during the first two years. During the remaining two years they pur- 
sue a somewhat different course, devoting special attention to work in 
physics and in electro-technics. The course of study is as follows: 


COURSE OF STUDY IN THE DEPARTMENT FOR ELECTRO-TECHNICS, SCHOOL OF ARTS 
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Hours per week. 


Subjects. First |Second| Third |Fourth! Fifth | Sixth 


Sev- | pienth 
ay Seite 
term. | term. | term. | term. | term. | term. eothy. cides 


Mrenchilanonage: << 2. enna 
Arithmetic... 
Algebra.......- 

Geometry .....-.. 
MRF ONOMPILY J... ao 6 << = ae 
Geometry, descriptive 
Geometry, analytical .......---..--- 
SAT SOS eye areola ie 2am = mae 
CIn@iini Gila 0p ic ten Pea eee na Dee Cee 
CEN DL PSE ty Cn ele perme eee ace 
Drawing, free-hand........----.---- 
Drawing, geometrical and projec- 

ti 


Drawing, technical 
Mechamics.-.-..-------+--222-+-+-00+ | | 
Calculus, differential and integral . .|-......-/..-.--.-|------2-|-- ne oneal erence eee eee Z 3 
Statics, graphical om | 

Strength of materials... : 
TECHNOLOLY oevncavvcccccsccccsaccecs|sceceser|soevcerc[enecsces 2 aa avatars ape Sparen aeerese 


1260 REPORT OF THE COMMISSIONER OF LABOR. 


COURSE OF STUDY IN THE DEPARTMENT FOR ELECTRO-TECHNICS, SCHOOL OF ARTS 
AND TRADES, FREYBURG—Concluded 


“Hours ye week. 


Subjects. First |Second | Third ees Fifth | Sixth ele Eighth 

term. | term. | term:.—-term,.| term. | term. ori term 
HlectrosteChMics ease sen sasacee ese 
ELV RACs: estectentee te ene men tele sce 
Fly wheels and regulators .......... 
Laboratory work, physics .........- 


Laboratory work, chemistry 
Theory of machines 
Estimates of work .. 
ROOLIKE GNI Seema cere ene ee eres 
Shopwork (optional) ............... 


MO Lal areata ote normale isla inistatolersisiei= 43 48 | 43 48 48 47 51 52 


The department for builders provides instruction In the various 
branches of the building industry, such as masonry, carpentry, stone- 
cutting, etc. It seeks to educate pupils to a proper understanding of 
architecture and its relation to the work of building and construction, 
and to prepare them for positions as architects, construction engineers, 
contractors, and superintendents of construction work. The course 
of instruction covers a period of three and a half years, one of which 
is devoted entirely to practical work in the shops and yards of the 
school. The course of study follows: 


COURSE OF STUDY IN THE DEPARTMNET FOR BUILDERS, SCHOOL OF ARTS AND TRADES, 
FREYBURG. 


| Hours per week. 


Subjects. _| First | Second] Third | Fourth Fifth | _| sixth Seventh 
term. | term. | term. (a) term. | @ ‘ term. 


French language 
Amit hina CuilCie fea sacmsemeales Sein eee catanes 
Algebra ... 
Geometry . 
PIV SVGSES Soames < eeecin cise oms eee eeee eee oe 
@hlemistryces - sen ae sete actin eae eae 
Callionapinvisy. crc ccs scm iasn eo eecemacemeee 
Geologysand mineralogy nce.) .c asec cee 
Drawing, geometrical and projection . Se, 
Drawing, Ngoc OY Maal 7 Toes eRC HERE oane 
Drawane techni Calle setae cecee. seee aes 
History FOONCHITCOUURe senate sae annenen 
Trigonometry .......... Aosieie See cise See 
Strenephok matentalsuacccwcscsiesicc semecnee 
SCLEN COOL DUM din py eeeeer cme sh cence 
Modeling, ornamental ....:.7......... 
Chemistry amdustnialls.- ceceeccle-' aie 
Me Ghar Dis: erica. cmc -eicemeeivaneeene 
Technology of building materials ........ 
Geometry descrpilverseeessceeesteee ss ore 
GeoOMmetmyipracuCallns acces eene deem renee 
Axvchitecwire; practical... . see suer see} 
UALICS ER ristiernesiesicieee Merettelnn eee Meee 
Hydraulics ...... We velcebeaeaene net ters, 
BUeCLeOtOMly,... ccsewcnemae oo mee eee 
Saginaw eas ooceescr cen cote ne 
NO) CCULON Senaeee suet ater ae nem cee 
Enpimeemmne Construction s-se esse ease 
Mathematics (review and applications) .. 
PETSPECULV.O, SUG YA Ol soem == = se eres ween 
Building LGW ae eae Sa NER ea NRT 
Stereotomy, applications of ...........2:.. 
iBOOkkeepin eve eneralla. ec sc- Panam eee 
BULGE Seyi CCOUMUS yee steamer tec cene 
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a Entire time devoted to practical work. 
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The department for industrial art offers to students instruction in 
such branches as are essential to the practice of the different industrial 
arts, more particularly the work of sculptors, lithographers, engravers 
on wood, designers, glass stainers, decorative painters, and master 
draftsmen. The length of the course is three years. 

Below are given the subjects taught and the number of hours per 
week devoted to each: 


COURSE OF STUDY IN THE DEPARTMENT FOR INDUSTRIAL ARTS, SCHOOL OF ARTS AND 
TRADES, FREYBURG. 


- = = ah ge = a a es = = a mai Sa 


Hours per week. 


| First |Second! Third | Fourth) Fifth | Sixth 
term. | term. | term. term. 


— = a 7 “Se SS SS Se eee —_ | —— 


VOTSes eel lal eh ata 0 2 > i, ee mea ge cg 8 2 

1 LETUTI TR) A eer oe erties cwteeste 3 

oe URAC TAL (a Spee le gam og er wee 2 

MEE CER aes Seneca ac oe ok Sea eaten uaa | 1 

Drawing, geometrical and projection .............-. 5h | eae | 
o 
4 


LDN USPS TES 6: Oe ee tae ae ee | 

Modeling (sculptors, 12 hours per week) .........--- | 
PURLEY OME UOS = << mciie nae winwn sn ewes c on ah Se eet ence {uesk ance 6 
SSE OAT VERE See oe eres Ca ee we RARMs ee RISD Sin te ines hee eta see 3 


rniwa Oe, Ia GSkrIAl Aoee cer snc ook geese ees =e 
Drawing or shop work 


APPRENTICESHIP SCHOOL. 


By a system of practical and theoretical instruction the apprentice- 
ship school aims to prepare pupils for efficient work as skilled 
machinists, masons, stonecutters, joiners, cabinetmakers, etc. Only 
a limited amount of time is devoted to theoretical instruction, the 
pupils being employed chiefly in the performance of actual work in 
the shops and yards belonging to the school. The school is composed 
of three departments, as follows: A department for machinists, a 
department for stonecutters and masons, and a department for joiners 
and cabinetmakers. 

In addition to these there is a short course in hydraulic work for 
those who desire to render themselves competent to plan and superin- 
tend the construction of dams and aqueducts, drainage works, road- 
ways, ete. 

In the department for machinists the pupils spend four days each 
week in the execution of practical work in the shops, the two remain-. 
ing days being devoted to theoretical instruction. The course of study 
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eovers four years and is apportioned according to the table shown 
below: 


COURSE OF STUDY IN THE DEPARTMENT FOR MACHINISTS, SCHOOL OF ARTS AND 
TRADES, FREYBURG. 


Hours per week. 
Subjects. First |Second) Third |Fourth) Fifth | sixth | S¢* | Right 
term. | term. | term. | term. | term. | term. tenes term 
USGI CLC ya ataretajprclaraia cesare'e oiateralelaveieis Ss Do cote our dl aieren ofa o|b a base cel wa ae ems ele emee ince 
ANS CDT A irice aecion saesee ser cus Soeepalsme mae 2 2 Dl cia cle sale pals' is. trvtotatove | ave jeleteteia ra lteter 
MOO DE CUI are ain otaine's atelaialecis os cin sisiatets ee 2 2 2 oT Mialeieimin co) enn en ereed aie oss aa a tae ae 
PUI SCG a ieee ertorate are erare tere chereta = © |I27a l= wei sietel| ermal eels 3 3 BP | usewis'eueiale|| Sse os eae oe ere ee 
GIR 61a Str ya yaccc a iore sere rere erwin sae | hte terrarsia berms elses 5 eae 2 2 De oe maces eee 
Cailiienarp lini. -.taceap action: sc clrgs once ED) Ree orsetor este lesetacies \eeacocellersocoas||aocasc ss lacenses- 
Drawing, free-hand..... 2.2210... 0. -+ FN ated en Soe re ee Roceeroasecannss laacooned) Woscess- 
Drawing, geometrical and projec- | 3 

LOM Gene yun cates exces Seat 4 BN, w witere conve Paloyy st mtu] ote 2m salen ieee oe ieee 
Drawing, technical -..-.. Bend irri ee 4 4 4 4 10 8 12 
MGC OMICS common arqane= (ets |e ayers ate a ol fates meme ol Papeete atone oe 3 3 3 3 
Technology were so~ ens 2% Serre See ne AE eo or a 2 he eich eareranaes opasne 5) GEec eae = 
SEEN Eth. OF WMAbeRI OSs a oan ewww irenverwte orl ia o'n eros of lenrereretente lle ciate mere ee amines 2 2 
Shopwork.........~ meee Aa Na apatoe Sherr ate ao 40 40 40 40 40 40 40 40 
ISON I OULOR carers caters s)a,c\s-015) owl eel) a otmeier= 4 6 7 5 4 i) 5 3 
Ot wa reco tos ate stasis fore 58 60 58 60 58: | 60 58 60 


The course of study in the department for stonecutters and masons 
covers a period of two years, and is largely practical in character. 
Only a few hours each week during the winter months are given to 
theoretical work. The apprentice stonecutters devote four days per 
week during the two winter semesters and their entire time during 
the summer semester to work in the yards. The apprentice masons 
receive theoretical instruction during one semester only. Below is 
given a list of the subjects constituting the theoretical course and the 
number of hours per week devoted to each: 


THEORETICAL COURSE OF STUDY IN THE DEPARTMENT FOR STONECUTTERS AND 
MASONS, SCHOOL OF ARTS AND TRADES, FREYBURG. 


Hours per week, 


Subjects, Fires | Second: |: pning 
term (sum- term 
(winter). mer). (winter). 
‘Ari ubinn Gti Oke eee em ace oae ce p sheva(nbalininhal greys Taveidtaveyetioreratarctotaye ararwe'aw a uiwerstd 
CREONNCUIYE ite cect c ce octstict cites ciscemeetcomiees waemonines 
Dra wanes (heen Ail yas ceimeeranyele tee aera eran 


Drawing, seomericall. 22... ..csss-e-e- 
Drawing, technical 
Modcling 


Peewee meee ewer cere revere eset e te tees ee en ee eesetensccesceeecs 


Total 


The department for joiners and cabinetmakers aims to educate pupils 
for positions as masters and journeymen in the various branches of the 
carpentry and cabinetmaking industries. The pupils devote four days 
per week to practical work in the shops of the school and two days 
to theoretical instruction. The duration of the apprenticeship is four 
years. 
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COURSE OF STUDY IN THE DEPARTMENT FOR JOINERS AND CABINETMAKERS, SCHOOL 
OF ARTS AND TRADES, FREYBURG. 


Hours per week, 


Subjects. | First |Second| Third Fourth) Fifth | Sixth atts Eighth 
| term. | term. | term. term. | term. | term. hen a | term. 
| erm, 
LE eae ‘ane Dae Boot AM Gee Grown Sateen Weare 
PWR SOP Oe 5, UE Sk ES ee se 2 2 2 BP oko is ctell een tome atts Tempel naka weeds 
Drawing, geometrical and projec- | 
os SP eS Ree epee 4 4 Sti AS CREE SE Ce Mie ot eRe AMR: ne 2 
Drawing, free-hand................. 5 5 3 3 | 3 3 3 3 
STRESS, GORI NCR Ts cir npc aca wow ewes ocr outed a oe were 5 | 5 6 6 6 5 
DEINE VRE OTN icra Eee a Senos ees Shee acute Secaam ce 2} 2 2 2 2 2 
PPASelT hy OT UPEO IND 9 Loe ele ictal mseiowtdia francine ators ge see ee 2 2 2 2 
Study of industrial art sty ass Se Sad Scions] Seetecus eee eees eee ee 1 1 i, 1 
mura Hoe uater Ret ies tes eck es oe ee Per kant hale Aik mis oleae ore: ¥ 1 
SO NERNEY SS ae Sa Te) OS ae |e Oa ae NR eS eS eee eee een 1 
PRG Reenter CS el cnn ee SE | ES [ee as Ha rantess =, ope st oom cwians | ea teokabes 1 ik 
ULB RR hae se ee Se Cee 1 1 I ee 2 Pah ace Staite he eg ae 
S05 TU G12 aa Re Re ay ee 42 46 40 | 44 40 44 40 44 
PRON ity Se atonacin seeders dota 56 60 56 4 60 | 56 60 56 60 


The ical for hydraulic experts ore de tae et oe 
which is annexed to the school of agriculture, but which is considered 
a division of the school of arts and trades, prepares pupils for the 
supervision and construction of dams and drainage works, aqueducts, 
bridges, roadways, etc. It also educates persons for positions as 
superintendents of cantonal and municipal roads. The theoretical 
course comprises six months of study, at the conclusion of which 
the pupils devote two months more to practice in various kinds of 
hydraulic and earthwork construction under the direction of competent 
instructors. The studies constituting the theoretical course and the 
number of hours per week given to each are as follows: 

Course in common for drainers and constructors of dams, etc.: Geometrical draw- 
ing, 4; free-hand drawing, 4; technical drawing, 10; geology, 2; surveying and leveling, 
8; bookkeeping, 1; estimates of work, etc., 5; total, 34. 

Special work for drainers: General agriculture, 3; technology and drainage, 10; 
total hours for all studies, 47. 

Sas work for constructors of dams, etc.: Hydraulics, 4; study of dam construc- 
tion, 2; study of plans, specifications, etc., 4; study of water-course laws, 2; study of 
tools and materials, 2; total for all studies, 48. 

Two hours per week are devoted to instruction in gymnastics for 
students of all divisions who desire to take part. 

Special courses are provided for persons desiring to become teachers 
of drawing in schools. These courses are held during the summer 
months of each year and comprise alternately a general course of 
about three months’ duration in drawing and modeling as applied to 
the industrial arts, and a higher course, lasting about four months, in 
designing for architectural and machine construction work. ‘The 


‘number of students admitted to these courses is limited to 15. These 


must be at least 18 years of age and are selected from among the most 
proficient of those who present themselves for examination. The 
tuition fee is 20 francs ($3.86) for each course. 
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A contract of apprenticeship must be entered into by those who 
desire admission to the apprenticeship school. 

The cost of tuition to pupils of the school is as follows: Department 
for machinery construction and department for electro-technics, 20 
francs ($3.86) per term, to pupils pursuing the theoretical course 
alone and 40 francs ($7.72) to those taking both the theoretical and 
practical branches; department for builders and department for indus- 
trial arts, 20 francs ($3.86) per term. Fupils of the apprenticeship 
school pay a matriculation fee of 30 franes ($5.79) on entering. The 
winter term begins on the first Monday in October and continues until 
the end of March, The summer term opens on the second Monday in 
April and closes about the last of July. This allows two weeks of 
vacation in the theoretical course at Easter and about eight weeks in 
August and September. There is also a vacation of one week during 
the Christmas holidays. Work in the shops is suspended during three 
days at New Year, the afternoon of Mardi gras, three days at Easter, 
the day following Whitsunday, and two weeks in August or September. 

In the theoretical course the daily session lasts from 8 a. m. in 
winter and from 7 a. m. in summer until 7 p. m., with an intermis- 
sion of two hours at noon, and with shorter recesses at 10 a. m. and 
4p. m. 

The shopwork begins at 7 a. m. in summer and winter and continues 
until 6.30 p. m., with one and a half hours intermission at noon, and 
with short rests at 10a. m. and 4p. m. On Saturday evenings work 
is suspended at 6 o’clock. 

At the end of each term public examinations are held, in which all 
pupils of the school are required to take part, and at which are exhib- 
ited the work executed during the term. Each pupil receives at this 
time a certificate showing the progress he has made in his studies. 
Pupils who have successfully completed the course of study in any of 
the divisions of the technical school are granted a diploma. 

The total expense of maintaining the school in 1899 was 52,230 
franes ($10,080); the subsidies received were 17,550 francs ($3,387) 
from the Federation, and 28,720 frances (85, 543) from other soureces— 
communes, Canton, ete. 4 

The ote of ene in the technical school in the year 1898-99 
was 54 


INDUSTRIAL ART SCHOOLS. 


In selecting schools of this class for individual description, one has 
been taken which is devoted purely to the art industries, namely, the 
School of Industrial Art in Geneva, and one in which both art and 
other industries are taught, or the Trade and Industrial Art School in 
Bern. It is believed that these two schools are sufficient to give a 
fair idea of the nature of industrial art instruction in Switzerland. 
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CANTONAL SCHOOL OF INDUSTRIAL ARTS, GENEVA. 


This school was founded in 1876. It is a cantonal institution, and 
has received a national subsidy since 1884. Its object is to give pupils 
a thorough training in the following branches of industrial arts: 
Decorative sculpturing in the building trade, molding and retouching 
in plaster, stone and marble sculpturing, wood carving, artistic gold- 
smithing, bronze work, artistic wrought-iron work, xylography, 
ceramics and decorative painting, and painting on enamel. 

The pupils of the school are divided into two classes: Regular and 
special pupils. Regular pupils are those who take a complete course 
in any of the arts taught at the school: They are required to follow 
the regular programme of studies for a period of five years, and to- 
perform all the practical work pertaining to the particular profession 
which they desire to enter. Special pupils are apprentices, working- 
men, or other persons engaged in the arts or manufactures, who take: 
special work at certain hours. 

Foilowing is the programme of instruction in the various classes: 


Figure modeling: Application of pupil’s knowledge of drawing to modeling; 
copying from casts of the human head in low and high relief and in the round; study 
of antique fragments, the masters, and molds from nature; application of the ele- 
mentary principles of anatomy; copying from parts of the human body; osteology 
and myology; copying from groups of models in bas-relief or round boss with speciat 
reference to each pupil’s occupation; making reduced or enlarged copies from plaster 
casts, prints, or photographs; similar exercises with modifications intended to famil- 
iarize the pupil with the principles of composition; study of anatomical proportions, 
draperies, and animals; styles of decorative figures; study of figures from living 
models; studies based on examples taken from the masters; models in round boss or 
bas-relief intended to be reproduced in bronze, marble, wood, etc.; retouching plaster 
casts; composition of industrial art objects. 

Ornamental modeling: Copying from models in all styles of relief; enlargements 
and reductions; retouching in plaster, cut moldings and the principal ornaments as 
applied to architectural decoration; composition from various kinds of styles and 
from drawings by the masters of all ages as adapted to the particular trade or art of 
each pupil; retouching of plaster casts of model and mold compositions, with a view 
to their execution; composition of decorative groupings and pieces, and applications 
to the various branches of industrial art (bronze work, chasing, wood, stone, and 
marble sculpturing, wrought-iron work, and ceramics); flowers and leaves frony 
nature. 

Ceramics and decoration: Instruction in picture decoration as applied to ceramics; 
industrial drawing and painting on paper, canvas, and cloth; studies from nature 
(sketches and water colors); study of the different styles of ornamentation of former 
times; copying or arrangement of a given style by the aid of documents; exercises in 
decorative composition by the aid of given copies and particularly by the aid of copies 
made from observation or studies from nature made by the pupils; composition and 
decorative styles as applied to various objects and executed on different materials, 
such as crockery, porcelain (plates, vases, dishes, etc. ), silk, screens, panels, woolen. 
tapestries, colored cloth, and various articles on which decorative and industrial. 
patterns are made by impressions; aquarelle and water-color painting; painting on 
porcelain and crockery, enamel, semiyitrified crockery, crude enamel and crude clay; 


925(—_02——_ 80) 
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the different processes of ceramie painting; knowledge of materials; the various clays 
and their properties, semiyitrified crockery ware, metallic oxides and their deriva- 
tives, the enamels, and the materials employed in ceramic decoration; executing 
designs in clay or other materials used in ceramics, by the use of the potter’s wheel; 
laboratory work in qualitative and quantitative analyses of raw materials, and in 
making experiments relating to the technique of ceramics. 

Chasing: Study of chasing on steel, iron, bronze, and the precious metais; study 
of repoussé work; burin, and its relation to chasing; figures and ornaments, used in 
large and small pieces of jewelry, and gold and silver smithing; retouching and 
chasing of casts (original and remolded). 

Stone and wood carving: Elementary instruction in stone and wood sculpturing; 
knowledge of the tools used in working on different materials, such as soft and awd 
stone, wood and marble; instruction in rough cutting from full-sized models; practical 
course relating to figures; continuation of work in carving ornaments on stone; rough- 
cutting figures, busts, and statuettes of stone; graded work in wood, ornamental and 
figure carving; decorative carving of ornaments in high relief for the decoration of 
buildings; carving figures and ornaments in marble; rough cutting with enlargement 
or reduction of the size of models; wood carving for furniture and large decorations; 
carving of figures and ornaments on stone, marble, and wood; execution of models 
made by the pupils. 

Xylography: Preliminary studies; tone plates; cutting of lines, etc.; making fac- 
similes of pen, crayon, or water-color drawings; interpretation of drawings and of 
photographs taken from paintings or drawings of the masters; making wood engray- 
ings of drawings executed by the pupils. ; 

Painting on enamel: Grinding colors; painting on clay; painting under flux; 
application of these processes in reproducing engravings, photographs, ete.; grinding 
of enamels; preparation of copper; enameling on copper; Limoges enameling; painted 
gold work; open-work enameling; cloisonné enameling; laid-gold work, and enamel- 
ing connected with various other processes. 

Artistic wrought-iron work: Practical instruction concerning the tools used in 
workshops for wrought-iron work; bellows, forges, drilling machines, lathes, hammers, 
vises, bench tools, files, ete. Study of the different kinds of iron, cast iron and steel, 
coals, and carbons; first elements of forging iron and steel; soldering and forge work; 
methods of filing; principles of adjusting, drilling and turning of iron; arrange- 
ment of tools, gravers, chisels, augers, etc.; tempering of steel; fittmg and mounting; 
sheet-iron repoussé work, such as leaves and other objects; execution of work and of 
objects of art requiring exercise of the pupil’s knowledge of forge, file, lathe, ete. 

A course of 16 lectures on the history and the various styles of art 
is given during the year. Studies are also made of the different proc- 
esses of molding, such as excavated molds, broken casts, etc. 

The number of hours per week devoted to each branch of instrue- 
tion is as follows: Course in figure drawing, 24 hours for men and 12 
hours for women; architectural and perspective drawing, 12 hours; 
ornamental designing, 12 hours; modeling and retouching in plaster, 
24 hours; ceramics and decoration, 18 hours for men and 12 hours for 
women; chasing, 48 hours; engraving on metal, 7 hours; stone and 
wood carving, 24 hours; xylography, 36 hours; painting on enamel, 

24 hours; artistic wrought-iron work, 86 hours for day course and 12 
hours for evening course for men; nea of art and styles (16 lec- 
tures); molding in plaster, 48 hours. 

The number * instructors employed in the shears is 14. 
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In order to’ be admitted as regular pupils, persons must be at least 
14 years of age and must haye attended for two years the industrial 
school of Geneva or possess an equivalent education. Irregular or 
special pupils, before being admitted, must show that they possess the 
necessary knowledge and capacity for following with profit the course 
which they desire to pursue. The admission of all such pupils must 
be approved by the supervisory commission. Instruction is gratui- 
tous, but pupils are required to furnish their own tools and all materi- 
als used in their work. 

The school year begins with the first week in August and continues 
until the endof June. ‘The daily sessions last from 6 a. m. in summer 
and from 8 a. m. in winter till 8 p. m., with one hour’s intermission at 
noon. During the-winter a course in artistic wrought-iron work is 
given in the evening. 

The school possesses a collection of models for the use of students, 
a museum of industrial art objects, such as bronzes, gold work, ceram- 
ics, artistic ironwork, etc., a warehouse for the sale of articles made in 
the school, and a library. 


TRADE AND INDUSTRIAL ART SCHOOL, BERN. 


The trade school (Handwerkerschule) founded in 1824 by master- 
workmen of Bern, and the industrial art school (Awnstschule) founded 
in 1869 by the artists’ association, were merged into one school, by 
permission of the Federal Government, on July 5, 1899. Although 
the trade school was in excellent condition, and might have continued 
alone, the condition of affairs in the industrial art school made a 
change necessary because not only was there a lack of room, but an 
increase in its subsidy was conditioned on this change. To this end 
the establishinent of a common course of industrial art instruction for 
both schools was agreed upon in September, 1898, and put into opera- 
tion in the spring of 1899. The new institution enables instructors to 
devote themselves to individual subjects with better results. 

This school has the following divisions: An industrial art school, 
trade courses for handicraftsmen, an industrial continuation school, 
and a special drawing school for teachers. 

The new institution began its sessions October 1, 1899. 

Candidates for admission to the industrial continuation school must 
have satisfied the common schoo! requirements. Applicants for admis- 
sion to the trade courses must have completed the course prescribed 
for the industrial continuation school. The industrial art division is 
intended for those who wish to prepare themselves for or are engaged 
in art industries. There is also an art class for amateurs. The fourth 
division offers a special course in drawing intended for teachers of 
drawing and for those who are preparing themselves as teachers. 
Girls are also admitted to this institution. 
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A tuition fee of 6 francs ($1.16) per winter term is charged in the 
continuation school and trade courses, and of 10 francs ($1.93) in 
the industrial art school. <A fee of 10 ne ($1.93) is charged pupils 
of the industrial continuation school and the trade courses who also 
take the evening class of the industrial art school. Instruction in the 
school for drawing teachers is gratuitous. <A fee of 20 francs ($3.86) 
per course is charged in the art classes. 

The subjects taught in the industrial art school and the hours per 
week devoted to each are as follows: 


Projection drawing, study of shading and perspective, 3; lectures and illustrations 
on the theory of Sgeae ee. 1; drawing figures and ornaments from plaster casts, 
in pencil, crayon, india ink, ete., 12; architectural drawing, 4; study of styles and 
orders, 4; exercises in sketching and the laws of wenn 4; reproduction in 
pencil and in water colors of objects of industrial art, 3; designing, 12; drawing and 
designing for plastic work, 13; modeling in clay, gypsum, and wax, practical work 
in wood carving, leather engraving and embossing and chasing, 13; landscape and 
figure sketching and painting from nature (art class), 13; pencil and crayon drawing 
from living human models, 3; drawing and painting flowers for needlework and on 
poreelain, 4; history of art, 2. 


In the trade courses special classes are formed for the followin 
trades and groups of trades: Masons, stonecutters, potters, etc.; car- 
penters and joiners; wood model makers; cabinetmakers and wood 
turners; locksmiths; blacksmiths and wagon makers; tinsmiths; ma- 
chinists, instrument makers, and electricians; grainers and marblers; 
letterers; gardeners; compositors and pressmen. The courses are as 
follows: 


Architectural drawing (stone work): Instruction is given according to the various 
trades and the ability of the pupils. Masons are instructed in drawing brick bonds, 
details of doors and windows, socle plans and facade details according to scale; stone 
cutters are taught detail work of windows, doors, stairs, balconies, and pedestals 
according to scale, and cut-stone construction; marble workers are taught profile 
work of the capitals of columns, tombstone work, ete. 

Architectural drawing (woodwork): Building experts, carpenters and joiners are 
instructed in the drawing of sections of parts of buildings and of entire buildings, 
and drawing in reference to roof and stair construction in wood and stone, joinery 
details, ete. ; 

Modeling in wood: This includes theory of different classes of roofs, construction 
of stairs, sketching of models, making models of parts of roofs, towers, and stairs. 

Locksinithing: This consists of a preparatory course in drawing and studying vari- 
ous simple objects produced in this trade, and a technical course in which instruction 
is given in drawing fittings for columns, supports and roofs, locks, blinds, etc., from 
models; and designing sections of iron windows and doors, glass roofs, ete., from 
specifications. 

Tinsmithing: Beginners are instructed in drawing simple objects from models, such 
as cylinders, cones, and pyramids. Those who are farther advanced take es hexa- 
gons and octagons, cornices, oval forms, and other objects of the tinsmith h’s trade 
after specifications and models. 

Graining and marbling: Exercises are given in graining and marbling first in crayon 
in order to learn the grains of different kinds of wood and marble, and afterwards in 
colors. 
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Machinists’ trade: The instruction relates to the various kinds of screws, screw- 
threads and fittings, nuts and bolts; drawing simple parts of machines from models; 
sketching of simple machine parts and making drawings from sketches of machines 
and parts of machines; explanation of the gearings used in the transmission of power; 
drawing wall brackets, couplings, etc.; making drawings of various tools; explana- 
tion of toothed wheels and their applications; the construction of spur-toothed and. 
conical wheels; screw and wheel moyements; sketching machine tools and parts of 
the same; drawings from sketches. 

Instrument making: Preparing classified list of materials used; construction of 
threads and of screws; sketching and drawing from models; drawing apparatus of 
various kinds, parts of machines; detail drawings of apparatus and machines. 

Blacksmithing and wagon making: Study of the different parts and of the con- 
struction of wagons; drawing frames and plain bodies, with special explanation 
regarding the preparation and joining of wood, which is carried out partly by prac- 
tical work according to seale. 

Furniture designing and interior finishings: Sketching and detail drawing of pieces 
of furniture from models and objects; designing complete furnishings and decora- 
tions for rooms with various styles of ceilings and wainscoting. 

Lettering: Copying Roman letters in various forms and styles. Decorative paint- 
ing. This is almost wholly ornamental, beginners painting from simple objects and 
advanced pupils making their own sketches, which are then developed in technical 
form. 

Printing: The course for compositors’ apprentices covers + years. During the first 
and second years the following work is taken up: The history of the art of printing, 
the arrangement of a printing establishment, type and tools, grades of type, com- 
position, imposing, and emptying forms, and all the technical details of composition, 
such as punctuation, spacing, sentence structure, paragraphing, tabulating, and the 
headings, footnotes, tables of contents, etc. During the third and fourth years the 
following work is taken up: Arrangement of styles, theory and practice of printing, 
proportion and symmetry, titular composition, such as spacing, punctuation, division 
of space, selection of type, etc.; various forms of printing menus, cards, pro- 
grammes, ete. 

The course for pressmen’s apprentices embraces the following work: Color print- 
ing, including ink, rollers, paper, conditions of temperature, impression; details of 
producing and handling rollers, printing of illustrations of different styles, such as 
depressed, raised, and surface or flat printing; history of the art of wood engraving 
up to the present time; setting up of power arrangements; planing the blocks, vari- 
ous preparing methods, explanation of various technical terms; cutting out and 
pasting on cuts, instruction in materials used in illustration printing, paper, colors, 
rollers, machines; explanation of three and four color printing; producing and 
handling of colored plates. 

Courses are also given in gardening and surveying. 


Following is the course in the industrial continuation school: 

Bookkeeping, business forms and arithmetic; French language, with r sading, 
grammar, conversation and composition; German language, including grammar and 
penmanship; algebra and trigonometry; physics; experimental chemistry and study 
of materials; history and geography of Switzerland; freehand drawing, drawing from 
plaster casts, technical and geometrical drawing, object drawing, and perspective 
drawing. 

The drawing school for teachers provides instruction in the follow- 
ing subjects: 

Relief drawing from casts, drawing from nature, blackboard exercises, style, 
technical drawing, architectural drawing, and sketching of various objects. 
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The affairs of the school are directed by a commission composed of 
representatives of the councils of the Canton, the commune, the city, 
and the supervising board of the trade school. 

The total number of instructors in this school is 69. The attend- 
ance on January 1, 1900, was 1,061, of whom 945 were males and 116 
females. Of these pupils, 659 had a primary school education and 
402 had a higher school training. The number of apprentices was 
721, the number of journeymen 255, and the number of pupils in the 
teachers’ class and those without definite occupation 85. Following isa 
table of the receipts and expenditures of this school for 1899 and 1900: 


RECEIPTS AND EXPENDITURES OF THE TRADE AND INDUSTRIAL ART SCHOOL, BERN, 
1899 AND 1900. 


ra Trade and 

: Trade | art sehool,} industrial 

Items. school, 1899 art school 

i - 1900,” 

RECHIPTS. 
Contributions of the Confederation << occ cccaces ews cesawecercssce= $1, 614 $1, 313 | $3, 165 
Contributions of the Canton ...-....- 1, 467 2, 779 3, 551 
Contributions of the municipality 1, 505 386 2,451 
Contributions from corporations and private individuals........- 58 116 174 
MGerestioms Camitenlic tte eyes cites ss be aerate a aisha arse ciw a nse pminiate aie 125 77 | 203 
EDU EHO TOS (EUC ak one Se teil Ue ce haan ee ee ite ae era nner nee 1, 448 193 | 1, 640 
Oval come sese heen Gener cence aca eens hereon ee aes 6,217 4, 864 | 11, 184 
EXPENDITURES. 

Genera laa ministre tlOUsa- se sasescerece assesses ee cess shee see aaeee 174 | 116 290 
Printing and advertisements 2.2) seem oar lasers wie miis ene ompinelasentnls 232 154 386 
Aa aN IN biti 3 eee ne a ae oe a ee 926 309 | 1, 235 
NOUN UCUMC ia aoe arcsec icone eters a mmiale at stareiae wate isrece ste miata Seas a, ere Sree 77 289 | 270 
sArticlesmseditiy teaehaiye ccs ni Siqtas ee tnen-saeaereeameoreeaes 676 97 | 772 
SOIATIGS 2 So scie emg sitios eves om ana RIS fini sain acre esiars allele niemanienees 4,101 3, 088 | 6, 996 
Cloantne and msintensmec.. 322i ac aSinec atic casawencatewesbuntee cee 97 38 | 135 
AAS IMO Cs a aa oe cine wi earer cua ee ve ceoecieicemaicm sian lene areas 48 97 145 
MRGING aos stain oo wares albernyareeic eio sisrale oohiel ris Stas ormaly Simao oie etcta taca’s Poe els Celle sateen ed tice ee 270 
OPPS TAL TICLES 2 ratemie) J <)ein pte =Salaie ste ee wis Shel elalnjel icles se see eae ele teins 318 463 | 685 
MPOtaMerpemClTUNes! joe iis einae Nisin sisi ss me iane cae enase mite aes 6, 649 4, 651 | 11, 184 


TRADE SCHOOLS AND APPRENTICESHIP SHOPS. 


These schools are mostly devoted to individual trades, although | 
some, such as the building-trades and metal-working schools, teach a 
number of related trades. The trade schools selected for individual 
description are arranged alphabetically by occupations, and these are 
followed by a description of the municipal apprenticeship shops at 
Bern. 

SCHOOL FOR THE BUILDING TRADES, GENEVA. 

This school, known as the Ecole de Metiers, owes its existence to a 
cantonal law passed October 19, 1895. As its name implies, the pur- 
pose of the school is to train men for the building trades. The course 
of instruction lasts three years, but during the last year the pupils are 
required to work in outside shops and yards under the supervision of 
the school. 

The school year begins August 1 and ends July 1, and is divided 
into a winter and a summer term. The theoretical courses take up 


i 
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from 10 to 21 hours per week and the practical courses from 28 to 45 
hours per week. The theoretical instruction generally begins Octo- 
ber Land ends April 1, thus allowing the rest of the year to be devoted 
entirely to practical work. 

The school is divided into three departments, viz, one for carpentry, 
joinery, and cabinetmaking; one for masonry and stonecutting; and 
one for tinsmithing and plumbing. 

The age of admission is 14 years, and candidates must pass an ex- 
amination to show that they possess a sufficient degree of education. 
Tuition is free for Swiss citizens; foreigners pay 50 francs ($9.65) per 
year. 

The following table shows for each department the hours per week 
devoted to each subject: 


COURSE OF STUDY IN EACH DEPARTMENT, SCHOOL FOR THE BUILDING TRADES, 
GENEVA. 


DEPARTMENT FOR CARPENTERS, JOINERS, AND CABINETMAKERS. 


Hours per week, summer | Hours per week, winter 


term. term. 
Subjects. as 
| First Second Third First Second Third 
| year. | year. year. year, year, year. 
5a b27 
Shopwork 28 - 39 : a 
- bs 
Drawing 6 { ie \ ad 
Building 7) DS ete ant 
PICSCTI PLLC PCOMELEY, cece eee cee wt onesie Ve ene ANG Se ee Naser alearer ats hes 
MRE PROWL OS re ateniem ee acne eri alae aeininaeie } pipes Sticnarcliazssheccoe 
Hreneb aiG Simo ine. 8S ee a eacnan = | 2 2 : 2 
RE VARVIROULCS, on saeie sin eisai niyo ines as | 3 3 4 ee 
v8 : 
Stereotomy-carpentry.......----...---s<- crt eseteees AO oases pie eae eee ee { a6 a 
Physics and chemistry ele Sarthe lars sealer sete Seale at/steisia ays 4M | eee mites 
Exercises in composition ..........--.-.- Hee Ieee ibaa Sees see 2 
PE USUrist AC COUDIS. =.) ne imac cs nctrwaencsice 2 ese SIRE Sep P ae mar emo eae| Cee sB pager eeonpnac oF b2 
DEPARTMENT FOR YIASONS AND STONECULTEERS. 
Shopwork Be acme tidak Satislas ninieieinininin'sind 2 28 e40 
Drawing ......------22-----22--22+2022-0- y y 
Construction 
Descriptive geometry 
Mathematics_...-.--.-.------<---+--- st 
WOM CH GUNG SINS canes en els acne mene 
(Gracin? Gitte A380 55 See conte sede Se eaeeeoee 
SURES Vit mais clas oo sin slsl omni I= = Smale 
Stereotomy 4 
Physics and chemistry..-....-.--------<- 
Exercises in composition ..........--.... 
AIUOESPETA1 BECOWMUS com -.<ce wieiniase ovine 


DEPARTMENT WOR TINS 


to 


ew o 


RNA ORWY OL Nesta = Se eicraniore asia ein\eisiaramiaia\afnlamn.s dims 
DEAWINE o <0 scion sossense 

CONSURUCTIONE serceiale = 1 

Descriptive geometry 
Wi MNEMANGS so ch sciceiec acc ce rcwue cs aces é 
Tnen aia erin ys Misih a eat 3S See ee ee ee ; 2 
ENG OFS HRC Set ae enc OO ERS SSO EN Aen eee 3 
(SORTOG IOS OL Be so eeie PAM ee Cen Ee ONE Aa aC USCC] |i ii tnnioll Se eee neo 
TEL SCS QinG | @lacsanGiav Als Gs AR ane sneceoe| Be cne areal EaoeeSeece Sees eect See one 
BE ReNCIGeS TM COMM OSTUOND ce eet ae cee inrinc ees ccs lawenrscees|~naccrese-[oseeseceee 
macnn aa CCOUMbSenee ter samen spew ecm lemcetee de ic civics ccc] as cecewiclaweerecieve 


a¥For cabinetmakers. ¢ For carpenters and joiners; shopwork in private shops, 
b For carpenters and joiners. dShopwork in private shops. 
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The course of instruction in the carpenters, joiners, and cabinet- 
makers’ department is as follows: 


First year (for all pupils): Shopwork—Study of tools and of woods, preparing 
woods, finishing and joining; exercises in connection with simple objects; various 
pieces of work made from models. All work done by the pupils is drawn in full size 
or to a reduced scale, either in the shop or during the drawing lessons. Drawing— 
Elements of sketching and free-hand drawing with special reference to the trade of 
the pupil. Building—Elements of the science of building; the ground, the principal 
materials and their uses; plans of the different parts of the building; beginning of the 
study of a building. Descriptive geometry—Representations of lines, surfaces, and 
solids in projection; simple intersections. Ornamental drawing of geometrical figures. 
Mathematics--Geometry, arithmetic, mensuration of surfaces and yolumes; problems 
relating to building construction. Pupils who are not prepared in these studies review 
during the first months of the term. Pupils who have sufficient knowledge may be 
exempted from mathematics on passing an examination therein. Other subjects are 
French, singing, and gymnastics. 

Second year (for carpenters and joiners): Shopwork—Continuation of the work 
of the first year; making of models relating to stereotomy; various exercises in car- 
pentry and joinery; doors, windows, closets, stairs, iron fittings; measurements, 
estimating the value of work; making working drawings and drawings on a reduced 
scale; competitive execution by pupils of various pieces of work. Drawing—Tech- 
nical drawing of plans, elevations, and sections in relation to the lessons in building 
construction, to objects in carpentry and joinery, to be made by the pupils; tracings; 
exercises in sketching. Building—Continuation of the courses of the first year; prin- 
ciples of statics. Carpentry—Section cutting; bevel or miter sections; working draw- 
ings; sections of slanting rafters; complete working drawings of a roof; construction 
of a model of the same; introduction to stonecutting; sections and intersections of 
cones and cylinders. Physics and chemistry—Elementary principles and their appli- 
cation to building materials; structure and composition of these materials, effect of 
atmosphere on them. French, singing, gymnastics, 

Second year (for cabinetmakers): Shopwork—Joints of moldings, frames; panels, 
angular and curved; small pieces of ordinary furniture, of deal, and of hard wood; 
working drawings, plans, and sections; projections of various pieces of furniture; 
estimates of work done. Drawing—Technical drawing; plans; elevations and see- 
tions relating to the objects studied or executed; working sketches and outline 
sketches; ornamental drawing. Stereotomy—The same as that for carpenters and 
joiners. Other subjects are French, singing, gymnastics. 

Third year (for carpenters and joiners): Work in stereotomy, composition, book- 
keeping, and gymnastics occupies nine hours per week, the rest of the time being 
spent in private shops. 

Third year (for cabinetmakers): Shopwork—Exercises in exeeuting objects; fur- 
niture copied from the best models or designed in the school. Stereotomy—Supple- 
mentary instruction in stereotomy by the foreman of the shop; technical and con- 
struction drawing. Drawing—Knowledge of styles and application of the same to 
furniture. Composition, French, singing, and gymnastics. 


In the masons and stonecutters’ department the course of instruction 
is as follows: 


First year: Shopwork—Study of tools, the principal kinds of building stone and 
other building materials; practice on sandstone, limestone, etc.; designing of panels; 
execution of models in plaster on a reduced scale; exercises in masonry and stone 
setting. 

The courses in drawing, building construction, descriptive geometry, mathematics, 
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French, singing, and gymnastics are the same as in the first year of the section for 
carpenters, Joiners, and cabinetmakers. 

Second year: Shopwork—Continuation of the exercises of the first year. Work 
in cement; working drawings; calculations and estimates of work done. Surveying 
and leveling—field work. 

The work in drawing, building construction, ete., is the same as in the section for 
carpenters, etc. The third year’s work is also similar to that of the section for car- 
penters, etc. 

t h = = s p . . 

in the tinsmiths and plumbers’ department the following is the 
course of study: 

First year: Shopwork—Tools and their uses and care; cutting, soldering, joining 
plane and curved surfaces. Work in zine, tin plate, and sheet iron; designing of 
work to be executed, ete. The work begins with simple exercises, some of it being 
done by the pupils in competition with one another. The courses in drawing, con- 
struction, descriptive geometry, mathematics, French, singing, and gymnastics are 
the same as in the other two sections. 

Second year: Shopwork—Making articles of tin plate for domestic purposes and 
for building work; sheet-iron work; installation of plumbing arrangements, etc.; plans 
and calculations of work done. The courses in drawing, construction, stereotomy, 
physics and chemistry, French, singing, and gymnastics are the same as in the other 
sections. 

Third year: Stereotomy, exercises in composition, industrial bookkeeping, and 
gymnastics require 9 hours per week, and the balance of the week spent in private 
workshops. 

The affairs of the school are in the hands of a board composed of 
11 members. The teaching personnel consists of 7 instructors, 4 master 
workmen, and a dean who has immediate charge of the school. 

The salaries, furniture of the school, and materials for instruction 
are furnished by the Government. The City of Geneva furnishes the 
school building, light, and heat. 


TRADE SCHOOL FOR LADIES’ TAILORING AND LINGERIE 
MAKING, ZURICH. 


The object of this institution is to prepare young women for the trades 
of ladies’ tailors, seamstresses, teachers of female manual training in 
the public and continuation schools, and to teach general needlework. 
It comprises the following departments and courses: 

A trade department for ladies’ tailoring; a trade department for 
lingerie making; a course in pattern drawing for ladies’ tailors; 
courses in dressmaking and in plain sewing for household needs; a 
course for teachers of manual training; and evening courses for work- 
ing women. 

Each of the trade departments has a salesroom where pupils must 
work for at least six months. For this work they receive a compensa- 
tion fixed by the school board, according to their capacity and efficiency. 
In order to be admitted pupils must be over 14 years of age, and must 
present certificates showing a general education equivalent to that 
obtained in a good common school or in an intermediate school, and 
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a knowledge and experience in female handiwork, such as is afforded 
by the primary schools of Zurich. Persons who have served an appren- 
ticeship elsewhere and who wish to obtain a further training may also 
be admitted. The number of pupils in each class is limited, in order 
that proper attention may be received by each pupil. 

Instruction in the two trade departments is free to residents, but 
foreigners mist pay a tuition fee of 150 francs ($28.95). Pupils who 
do not take the full courses must pay the same fee. Provision is made 
for needy deserving pupils. The tuition fee for the special courses is 
from 80 to 60 franes ($5.79 to $11.58), according to the length of the 
period of instruction and the necessary expenses. 

The school year begins May 1, instruction being given daily for 8 
hours, 4 hours in the forenoon and 4 hours in the afternoon, with the 
exception of Saturday afternoon. The vacation period covers 4 weeks. 
At the close of the school term examinations and an exhibition of work 
done during the year are held. 

The course of instruction in the department for ladies’ tailoring 
covers from 8} to 4 years, of which 8 years are spent in the workshop 
and 6 months or 1 year in the salesroom. It embraces the following 
work: 

First year: Practical exercises—Hand and machine sewing; trimming, cutting ~ 
and making underskirts, aprons and simple articles of clothing. Theoretical instruc- 
tion—Measuring, designing and drawing patterns. Auxiliary subjects—German — 
language, business forms and correspondence, 1 hour per week; geometrical and 
free-hand drawing, 2 hours, consisting of simple ornamental forms, drawing to various 
scales, exercises in designing from given patterns, coloring for use in embroidery 
work, and transferring designs to goods; industrial bookkeeping, 1 hour; and French 
language, 2 hours. 

Second ‘year: Practical exercises—Making dress-skirts (finishing, draping and 
trimming); finishing waists; stitching together, sewing and trimming sleeves; cut- 
ting and making blouses, morning gowns and plain dresses; repetition of the work 
done on skirts; altering dresses. ‘Theoretical instruction, 2 hours per week—Meas- 
uring, designing and drawing waist patterns. Auxiliary subjects—German language, 
1 hour per week; drawing, similar to that taught in the first year but of a higher 
erade, 2 hours; French language, 2 hours. 

Third year: Practical exercises—Cutting and making ladies’ and children’s cloth- 
ing, jackets, cloaks, etc., fitting, trimming. Theoretical instruction, 6 hours per 
week—Measuring, designing and drawing patterns for the above-mentioned articles; 
designing and drawing more difficult patterns and patterns for abnormally formed 
bodies. Auxiliary subjects—Domestic economy, 1 hour per week; study of costumes, 
styles and colors, 1 hour; during the winter, French, 2 hours. 

Fourth year: Practical work in the salesroom, such as cutting, fitting, and finishing 
work to order. 

The course of instruction in the department for lingerie work cov- 
ers from 24 to 8 years, 2 years of which are spent in the workshop 
and from one-half to 1 year in the salesroom. It embraces the fol- 
lowing work: 

First year: Practical exercises—Hand and machine sewing, and instruction in the 
use of the sewing machine, plaiting, cutting and making aprons and sleeves for the 
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use of the pupils, cutting and making various pieces of women’s clothing, hemming 
and mending lingerie. Theoretical instruction, 2 hours per week—Measuring, 
designing, and drawing patterns for the above-mentioned articles. Auxiliary sub- 
jects—German language, 1 hour; drawing, 2 hours, embracing geometrical and free- 
hand drawing, such as simple ornamental styles and drawings; drawing to yarious 
scales; exercises in designing from given patterns or models, coloring for use in 
embroidery work, transferring designs to goods, industrial bookkeeping, 1 hour; 
French, 2 hours. 

Second year: Practical exercises—Cutting and making underwaists, and other lin- 
gerie from measure; men’s and children’s linen and bed linen; cutting and making 
articles from models in half size. Theoretical instruction, including exercises in 
measuring, designing, and drawing patterns for the above-mentioned articles, and 
designing and drawing patterns for modelsin half size, 6 hours per week. Auxiliary 
subjects—Fundamental principles of domestic economy, 1 hour; drawing similar to 
that given in the first year but of a higher grade, 2 hours; French, 2 hours. 

Third year: Practical work in the salesroom—Cutting and making men’s linen 
wear, trousseaus, and children’s outfits to order; ironing and plaiting. Theoretical 
instruction—Measuring to order, cutting and fitting, completing pattern drawings 
for men’s and children’s linen wear. 


The special course in pattern drawing for tailoresses occupies 6 
weeks, of 38 hours each. The work is as follows: 


Designing and drawing patterns for morning gowns, various styles of waists, 
sleeves, gowns, jackets, etc., for normally and abnormally shaped figures; for 
children’s clothes; for mantles, cloaks, etc.; designing of a jacket pattern from a 
waist pattern; designing patterns for various styles of jackets, cloaks, collars, 
capes, ete.; for various children’s jackets, cloaks, collars, capes, etc.; designing and 
drawing patterns for reform and athletic costumes, gymnasium costumes, bicycle 
skirts, and riding habits; making half-size models in muslin; exercise in setting in 
various kinds of pockets in woolens. 


The special course in dressmaking for home and family needs occu- 
pies 11 to 12 weeks of 38 hours each. The work is as follows: . 


Practical work—Exercises in hand and machine sewing with instruction in the 
use of sewing machines; cutting and making underskirts, underwaists, plain skirts, 
waists or blouses, morning jackets, morning gowns, and children’s dresses; repairing 
and altering various articles of clothing. Theoretical instruction, 4 hours per week— 
Measuring, designing, and drawing patterns for underskirts, underwaists, various 
styles of skirts and waists for adults and children, and morning gowns. Auxiliary 


subjects—Free-hand drawing, stripe and ribbon ornamentation, lettering, and mono- 
grams, transferring designs to goods, 2 hours per week. 


Two special courses in plain sewing for home and family needs are 
a day course covering 15 weeks of 36 hours each, anda half-day course 
covering 23 weeks of 22 to 24 hours cach. These courses comprise 
the following subjects: 


Practical work—Exercises in hand and machine sewing with instruction in the 
use of sewing machines; plaiting and buttonhole making; cutting and making white 
aprons (for the use of the pupils); cutting out and making ladies’ shirts of various kinds 
and styles, ladies’ nightgowns, drawers, undershirts, and underwaists, night jackets, 
morning jackets, men’s shirts, and linen blouses. Theoretical instruction, 4 hours per 
-week—Measuring, designing, and drawing patterns for the above-mentioned pieces. 
Auxiliary subjects—Free-hand drawing, stripe and ribbon ornamentation, lettering, 
and monograms, and transferring drawings to goods, 2 hours per week. 
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The school is under the general supervision of a board of managers 
consisting of 9 members, 5 of whom represent the Government and 4 
the city of Zurich. Each class of the trade school and of the special 
courses is in charge of a teacher who is personally responsible for the 
conduct of her class. Each section is in charge of a section director 
or manager. These instructors constitute a committee which has 
immediate supervision over the pupils, prepares the schedules of 
instruction, etc. 

The attendance at the end of the school term 1899-1900 was as fol- 
lows: Department for ladies’ tailoring, 52; department for lingerie 
making, 44; special courses, 175; total, 271. 

Upon graduating from the school many of the pupils of the trade 
departments take the apprentices’ examination of the Swiss Industrial 
Union. Of 26 graduates who took this examination in 1900 all obtained 
certificates. This fact can not be taken as a measure of the work done 
by the school, as very few pupils except the regular apprentices take 
this examination. The number of graduates from the department for 
ladies’ tailoring was 14, and from the department for lingerie making 
18, in 1900. 

The cost of the grounds, buildings, and equipment of the school 
was 300,479 francs (857,992). It is maintained by contributions from 
the Canton and City of Zurich, the Federal Government, and from 


corporations and private individuals. All private donations and lega- 


cies, unless otherwise specified, are devoted to the fund for scholar- 
ships. Materials and supplies are furnished to pupils by the school 
at cost price. During the school year 1899-1900 the sum of 2,000 
francs ($386) was expended for scholarships for worthy pupils. 

The school has a collection of models, cloths, and costumes for use 
in illustrating the styles and fashions of different times. 

The following table shows the receipts and expenditures of the 
school for the calendar years 1898 and 1899: 


RECHIPTS AND EXPENDITURES OF THE TRADE SCHOOL FOR LADIES’ TAILORING AND 
LINGERIE MAKING, ZURICH, 1898 AND 1899. 


Items. + 1898, 1899. 
RECEIPTS, 

Contnbutions.or the Hedéral Governmicmitacn i... <cace asin aerial eee $1, 980 $2, 316 
Contributions of the Canton of Zurich 1,158 1, 255 
Contrib tons On the City Oh ZUniG lass sr eeeneeeceoeeeee crete eee ee eee eee 1, 061 1, 158 
Contubutions ofiprivatedudiyidualssse. sce eecaecm nen ee eee nee ee amen TOR ee cere nee 
PUMA ORAS ae Sapese eA wets tie Saw clais, ihe NO SRamRmR eT ieee Rite cla eae ere ene eee 1, 280 2,388 
Proceeds trom the sale OWS OOUS. ces aha cet arene De ee ee eee ea 4,875 4, 294 
Sale of working materials and school supplies 2,706 4377 
Np beresteamn Gs Svin aie os cne keels Meche mrcise nie tenis eet ne naam 43 "68 
Balance from the previous year.................... 3 307 381 
Payment of a joan on the building account Dai areca ce sane 
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RECEIPTS AND EXPENDITURES OF THE TRADE SCHOOL FOR LADIES’ TAILORING AND 
LINGERIE MAKING, ZURICH, 1898 AND 1899—Concluded. 


Items. | 1898. 1899, 


EXPENDITURES. 
LETTE hy SS aR ante ae 
Janitor service, light, and heat 
Teachers’ salaries 
Laborers’ wages 
Furniture 


Library 


Advertisements, printing, ete ........... ee Nanipelnhe Ete ion Saints fea cio wes aise Merce wee 
Scholarships 


SCHOOL FOR MECHANICS, GENEVA. 


This school was established in 1879 as a division of the school of 
watchmaking. In 1891 it became a separate institution, remaining, 
however, under the same directorate as the former school. It is a 
municipal institution under the control of the administrative council 
of the city. Its object is ‘*to offer to mechanics a more complete 
theoretical knowledge than can be acquired in workshops, together 
with a practical training.” 

The administrative council is assisted in the general supervision and 
administration of the affairs of the school by a consulting committee, 
distinct from that of the watchmaking school. This committee con- 
sists of 7 members who are appointed by the administrative council 
for a term of 2 years. The administrative council, upon the advice of 
the consulting committee, appoints all officials of the school, prepares 
the programmes, makes all regulations, and determines the duties of 
each officer. The consulting committee presents each year to the 
administrative council a report on the progress of the school. 

The theoretical course covers three years and comprises mathematics, 
bookkeeping, mechanics, physics, chemistry, the elements of descrip- 
tive geometry, and technical drawing in its applications to mechanics. 
With the exception of bookkeeping the studies are compulsory. 

The practical work comprises three departments, as follows: Pre- 
paratory department—metal and wood work without the use of 
machinery; department of general mechanics—machine work, fitting; 
department of fine mechanics—instruments of precision and physical 
apparatus. This course also covers three years, and upon its comple- 
tion pupils are qualified for admission to the superior division of the 
school of watchmaking. The faculty of the school consists of a 
director, who also has supervision over the school of watchmaking, 
and five assistants. 

Pupils must be at least 15 years of age, and have an education equiv- 
alent to that received in the second year of the high school of Geneva. 
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Day pupils are not admitted to the practical work, but, on the advice 
of the consulting committee, they may be allowed to pursue the 
theoretical course. 

The general expenses of the school are provided for by the city, by 
federal subsidies, and by tuition fees. During the year 1899 the total 
expenditures, as shown by the ‘‘ Jahrbuch des Unterrichiswesens in der 
Schweiz,” were 28,931 francs ($5,584), of which amount 9,000 francs 
($1,737) were received as subsidy from the Federal Government. 

The tuition fee for natives of Switzerland is 10 frances ($1.93) per 
month for the first year and 5 franes (97 cents) per month for the 
second year. During the third year tuition is free to those who have 
completed the first and second years’ work. Those who take only the 
second and third years’ work pay 5 francs (97 cents) per month for the 
two years. The tuition fee for foreigners is 25 francs ($4.83) per 
month for the entire course. Children of foreigners who have resided 
in Geneva at least ten years are admitted upon the same terms as 
Swiss children. The school furnishes all tools needed in the work and 
supplies all necessary materials. 

The school year begins during the last week of July and ends about 
the last of June. During the first three weeks of each year the theo- 
retical instruction is suspended and the entire time given to practical 
work. The average time per week devoted to theoretical instruction 
and drawing is, for the preparatory department, 10 hours; for the 
department of general mechanics, 13 hours; for the department of fine 
mechanics, 13 hours. The practical work consumes 57 hours per week. 


SCHOOL FOR METAL WOREERS, WINTERTHUR. 


This school is a cantonal institution and was annexed to the Indus- 
trial Museum of Winterthur in the spring of 1889. Its object is ‘‘ to 
educate, by means of practical and theoretical instruction, workmen 
skilled in the various branches of metal work.” It is placed under the 
control of the board of supervisors of the museum and under the 
immediate supervision of the director of that institution. 

The school is composed of the following departments: A depart- 
ment for housesmiths and wrought-iron workers; a-department for 
machinists; a department of fine mechanics; a department for pattern 
making and metal casting, and a course for apprentices and jour- 
neymen. 

The courses of study in the first three departments are arranged to 
cover three years and constitute the work of the school proper. The 
course in the department for pattern making and metal casting covers 
two and a half years. Special pupils are permitted to take practical 
courses of instruction of one year’s duration in certain branches of 
metal work. Such pupils are generally young persons who haye 
already obtained, or who intend to obtain later, the necessary theoret- 
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ical training. The course for zpprentices and journeymen is designed 
to offer both theoretical and practical instruction in individual branches 
to those who are unable to take the complete course. 

The number of hours per week devoted to each study is shown in 
the following table: 


COURSE OF STUDY IN THE SCHOOL FOR METAL WORKERS, WINTERTHUR. 


Hours per week. 


Subjects. : z 
abject First Second Third 
year. year. year. 
| 
2 2 eee eee 
2 2 ah 
2 VA Sere 
2 De Morano Saito 
i -har 6 Who asa ee 
Drawing, projective 6 Dilan ac comes 
LP OSS SEES GOSS 2 et) oa nr te ey aS, EE Ea Re 6 6 


SAE pie See ee Ae nme ea a Oa eae ad oeaton 
PREM Cla eo ooo ees a Sian ec aioa ce «none cuee se 
eenwe, CONSITUCHON. <0. -< ocas-- ce ecuees cess 

2p ETO sso eae Be Sp Bee ee ee 


WBN RoR 


Bookkeeping......... BS eeepare ate SEE ot ae | 

Pee i Oa SUA NEATERO TAS ek Ce aes ae ese Se a ws nee cueieisececezaneen 

Uh PEE Sg ia es SE ae TE a a ee 

Peete aE See ote Noe ce nase loc Aas a me eed cand enema canis emacs’ 28 28 8 
DLS sack ool = Seo ee 48 49 53 


The practical work is as follows: 


First year: For housesmiths and machinists—Practice in handling materials; exer- 
cises at the vise, forge, and auxiliary machines; practice in forging, welding, and sol- 
dering; simple ironwork; use of tools, hammers, files, chisels, punches, etc.; simple 
tin work, such as folding, bending, riveting, and soldering. For instrument makers— 
Practice in handling of materials; exercises at the vise, lathe, and auxiliary machines; 
forging, soldering; use of tools; making simple tools; execution of simple work. For 
pattern makers—Practice in use of tools for pattern making; study of materials; 
exercises at the planing and turning benches. 

Second year: For machinists—Practice in the production of exact mechanical work; 
divers manipulations. For tool and instrument makers—Execution of tools, simple 
electrical and physical apparatus, and instruments; polishing and enameling; use of 
acids, ete. For housesmiths and wrought-iron workers—Various forms of mount- 
ings; simple work in fitting; execution of divers kinds of forged work, pincers, sockets, 
locks, tools, ete. For pattern makers—Execution of tools for pattern making; simple 
patterns from drawings; exercise in hand shaping. 

Third year: For machinists—Execution of tools; separate parts of machines; entire 
machines. For tool and insfrument makers—-Production of instruments and appa- 
ratus; galvano-plastic work; copper, nickel, and silver plating; general training for 
independent work. For housesmiths and wrought-iron workers—Ornaniental mount- 
ings, locks, ete.; different kinds of more complex work, trellises, embossed and forged 
roscttes, leaves, and flowers; chasing, engraving, stamping, and etching. For pattern 
makers—Patterns and core boxes from drawings; core making in sand and clay from 
core boxes and models; alloying, smelting, bronze casting, etc. 


The faculty of the school consists of a director, who also gives the- 
oretical instruction, 8 instructors in theoretical branches, and 5 teachers 
of practical work. 

Pupils must be at least 15 years of age, must prove that they have 
spent three years in the secondary schools of Zurich, or similar schools, 
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and must possess the necessary physical qualifications for beginning an 
apprenticeship. Regular pupils are received for a probationary period 
of one month. 

In the first three departments mentioned above, the cost of instruc- 
tion to regular pupils is 40 francs ($7.72) per year, and to special pupils 
300 francs ($57.90) per year. Foreigners who enter as regular students 
are charged a tuition fee of 80 francs ($15.44) per year, and those 
taking special courses 450 francs ($86.85) per year. The rates in the 
school for pattern making and metal casting are 40 franes ($7.72) for 
regular and 150 francs ($28.95) for special pupils. Apprentices and 
young workmen who attend the theoretical course only, pay 3 francs 
(58 cents) per year for each weekly hour of instruction; those attending 
the practical course only, pay 6 francs ($1.16.) A matriculation fee of 
10 francs ($1.93) for regular pupils and 2 franes (39 cents) for appren- 
tices and young workmen is paid on entering the school. Partial or 
total remission of tuition fees is made to worthy pupils In needy 
circumstances. 

The school is in session throughout the year, except one week in 
summer, one week from Christmas to New Year’s day, and two weeks 
in April. Theoretical instruction is suspended during a few weeks in 
the fall. 

The revenues of the school are derived from tuition fees and from 
-antonal and federal subsidies. ; 

The attendance during the year 1899-1900 was 94 pupils, of whom 
21 completed the course and received certificates of graduation. The 
total number of graduates of this institution since its organization in 
1888 is 844, of whom 125 were regular and 219 special pupils. 


SCHOOL OF SILK WEAVING, ZURICH. 


This school was founded in 1881 by the Association for the Silk 
Industry (Se¢denindustrie- Gesellschaft) of the Canton of Zurich. Its 
object is to prepare young men for the higher positions in the silk- 
weaving industry, such as superintendents of mills, and for work in the 
designing, arranging, and finishing departments. It is also intended 
to educate pupils as manufacturers and dealers in silk textiles. 

The course of study covers two years and includes: History of the 
silk industry, study of silk culture and of raw materials, instruction 
in preparing the silk, theory and practical work in hand and power- 
loom weaving, preparing cards for Jacquard looms, study of color and 
of styles, free-hand and technical drawing, designing patterns, indus- 
trial bookkeeping, mathematics of weaving, and practical work on 
hand and power looms. 

The instruction is conducted by the director, who, in addition to his 
supervisory work, teaches the theoretical branches of silk culture, raw 
materials and their preparation for weaving, bookkeeping, and mathe- 
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maties; a teacher of theoretical and practical work relating to hand- 
loom weaving; a teacher of theoretical and practical work relating 
to power-loom weaving, and of technical drawing; and a teacher of 
free-hand and pattern drawing, the preparation of cards for Jacquard 
looms, ete. 

Pupils must be 16 years of age and have a school education sufficient 
to render them capable of pursuing intelligently the studies prescribed 
for the school, as wellas a practical knowledge of the ordinary processes 
employed in weaving. 

The cost of instruction to pupils who are natives of Switzerland is 
200 francs ($38.60) for the first course and 300 franes ($57.90) for the 
second. Foreigners are charged 300 franes ($57.90) for the first course 
and 500 frances ($96.50) for the second. Free scholarships and aid 
funds are provided for pupils of small means who show themselves 
capable and industrious. 

The school is in session daily, except Sundays and holidays. The 
winter and summer semesters are each 22 weeks in length. During 
the vacation period pupils have access to the school for the purpose 
of doing practice work. 

The school is under the administration of a commission composed 
of seven members, of whom one is selected by the cantonal govern- 
ment, three by the municipal council of Zurich, and three by the 
Association for the Silk Industry. 

The income is derived from federal, cantonal, and municipal subsi- 
dies, tuition fees, private donations, and from the treasury of the asso- 
ciation which founded it. During the year 1899 the expenditures of 
the school amounted to 38,456 franes ($7,422), of which amount 8,000 
francs ($1,544) were received as subsidy from the Federal Government. 


SCHOOL OF WATCHMAKING, GENEVA. 


This school was founded in 1824 by the Geneva Society of Arts, and 
continued under its direction until 1848, when its control was trans- 
ferred to the city. In 1879 there was added a class in mechanics, which: 
was detached from it in 1891 to forma separate school. The object of 
the school is ‘‘to give complete instruction in the art of watchmaking, 
so as to make able and well-informed workmen, thereby maintaining 
and increasing the renown of the Geneva work.” It is in reality am 
apprenticeship school, in which an inferior course embraces three and 
a superior course two years of apprenticeship. 

For the administration and general supervision of the school the 
administrative council of the city is assisted by a consulting committee 
of twenty members appointed by it. Of this committee three mem- 
bers are nominated by the chamber of commerce, three by the Watch- 
makers’ Association, two by the Society of Arts, and the remaining 
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twelve by the council itself. This committee is presided over by a 
member delegated by the administrative council, and holds one session 
each month, at which a detailed report of the progress of the school is 
presented by the director. It has supervision over all that concerns 
the instruction and interior administration of the school. The admin- 
istrative council, upon the advice of this committee, appoints all func- 
tionaries of the school, makes all interior regulations, prepares the 
programmes, and determines the duties of each officer and employee. 

Instruction in the school is theoretical and practical. The theoretical 
course covers four years and embraces mathematics, kinematics, tech- 
nical drawing, elements of physics and of chemistry, elements of 
astronomy, applications of electricity to watchmaking and to appli- 
ances for transmission of energy, and theory of watchmaking. These 
studies are in accord with the aim of the school and are compulsory. 
Optional branches, such as bookkeeping or others whose usefulness is 
apparent, may be introduced with the advice of the consulting com- 
mittee. 

The practical work comprises two divisions, the inferior and the 
superior. The inferior course comprehends successively the following 
work, covering in all three years: Preparatory work, rough work, 
mechanisms for winding, wheelwork, anchor and cylinder escapements, 
work by the machine process. This division includes, in addition, 
three classes pursuing special studies in electric clock making and in. 
- construction by the hand and the machine methods. The superior 
course is designed for pupils who desire to study one particular branch 
of watchmaking or who intend to become experts or superintendents 
in watch factories. It comprises the following work, covering two 
years: Escapements (special kinds), construction by the machine 
process, movements and other complicated parts, finishing and regu- 
lating, and electric clock making. In this division pupils have the 
liberty of choosing the class which they desire to enter. In all other 
respects the instruction is obligatory. 

The faculty of the school consists of a director, who also gives theo- 
retical instruction, a teacher of preparatory work, one of rough work, 
one of mechanisms for winding, one of wheelwork, one of escapements, 
one of movements, one of machine work, one of finishing and regulat- 
ing, and a teacher for the class for girls. 

Pupils must be at least 14 years of age and must possess an educa- 
tion corresponding to that received in the first year of the high school 
of Geneva, or, at least, must have a knowledge of arithmetic, includ- 
ing common fractions, the elements of algebra and of geometry, and 
must understand the use of the rule and the compass. Pupils of the 
high school who have won promotion at the end of the first year’s 
course are admitted to the school without examination. 

Workingmen desiring to perfect themselves in “any one branch 
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taught in the school can be admitted to the superior division by special 
authority of the administrative council. 

A class for girls was added to the school in 1895. The practical 
work in this class is divided into two periods of about six months 
each and consists in making such small tools and detached parts of 
watches as can be executed with the file and the lathe. The theoret- 
ical work consumes two hours per week and is in direct correlation 
with the practical. The daily session continues eight hours during 
the entire year. Pupils must be at least 13 years of age, must have 
completed the course in the primary school of the city, or possess an 
equivalent education. Pupils in this class are subject to the same 
regulations as apply to the classes for boys. 

The expenses of the school are defrayed by the city, by federal 
subsidies, by ‘tuitions, and by voluntary donations. 

The tuition fee for regular pupils is fixed at 5 francs (97 cents) per 
month for natives of Switzerland and 25 frances ($4.83) for foreigners. 
The rates for special pupils are as follows: Classes in escapements and 
in movements, 20 franes ($3.86) per month for natives and 40 francs 
($7.72) for foreigners; classes in finishing and regulating, 30 franes 
($5.79) per month for natives and 50 franes ($9.65) for foreigners. 
Children of foreigners who have resided in Geneva at least ten years 
pay the same rates as Swiss children. All tuition fees are payable in 
advance and without deductions. Pupils in poor circumstances who 
prove themselves capable and industrious can secure remission of the 
tuition fee. 

The school year comprises forty-eight weeks and begins during the 
last week of July, though pupils are admitted at any time during the 
year. The morning session lasts four hours in winter and five in 
summer. The afternoon session lasts five and one-half hours in winter 
and four and one-half hours in summer. 

In the lower division pupils are furnished all tools necessary to their 
work, while in the higher these must be paid for by the pupils. The 
pupils of either division who obtain a percentage of 75 or over receive 
at the end of each year a certificate admitting them to the next class. 

The interest arising from a bequest of 10,000 francs ($1,930) is 
extended as aid to deserving pupils, and that of another fund of 1,000 
francs ($193) is awarded as prize money to pupils who attain distinc- 
tion in their work. The total expenditures of the school for the year 
1899 were 48,559 frances ($9,372). Of this amount 15,782 francs 
($3,046) was received as a subsidy from the Federal Government. 


SCHOOL OF WATCHMAKING, NEUCHATEL. 


This school was founded in 1871 and was entirely reorganized in 
1882. It is a municipal institution and, since 1885, has received a sub- 
sidy from the Federal Government. Its object is ‘‘to offer to pupils 
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and to workingmen in the watchmaking industry the means of acquir- 
ing the necessary theoretical knowledge, and as nearly as possible a 
practical training in their vocation.” 

A commission consisting of 18 members appointed by the municipal 
council of Neuchatel exercises a general supervision over the school 
and presents every three years to the council a detailed report showing 
the progress of the school during that period. 

Three courses of study are provided: A scientific course, a course 
in theory of watchmaking and technical drawing, and a practical course. 

The first or scientific course is directed in such manner as to assist 
the pupil to a proper comprehension of the work in the theory of 
watchmaking. It comprises the following studies: 


Preparatory class (4 hours per week): Arithmetic. Algebra. Plane geometry. 
French language, 

First-year class (4 hours per week): Arithmetic. Algebra. Plane geometry. 
French language. 

Second-year class (7 hours per week): Algebra. Solid geometry. French lan- 
guage and commercial correspondence. Mechanics. Physics. Astronomy—General 
study of planetary bodies, celestial movements, laws, astronomical instruments. 
Electricity—Sources, effects, laws and measurement of electric currents, their appli- 
cation to watchmaking, classification of electric watchmaking, study of the different 
systems of time regulating by electricity. 

Third-year class (7 hours per week): Algebra. Plane trigonometry. Descriptive 
geometry. Mechanics. Physics. Electricity—Electrical registering, lighting, trans- 
mission of power. Chemistry. 

Special higher course for candidates for experts’ diploma (7 hours per week): 
Calculus—Differential and integral. Analytical geometry. Mechanics. Physics. 
Electricity—The telephone and the telegraph. Astronomy and spherical trigonom- 
etry—Elements, astronomical coordinates (zenithal, horary, equatorial, and ecliptic) ; 
measurement of time, conversion of sidereal time into mean time, and yice versa; 
astronomical ephemerides; explanation and use of the ‘‘Connaissance des Temps,’’ 
the ‘‘ Berliner Jahrbuch,’’ and the ‘‘ Nautical Almanac;’’ geographical coordinates, 
parallaxes and astronomical refraction, effects of refraction on astral coordinates; 
theory of astronomical instruments, the theodolite, the meridian circle, the sextant, 
reflecting instruments; reckoning time, practical work at the obseryatory. Chemis- 
try—Principles of metallurgy and of organic chemistry in their application to the 
materials used in watchmaking. 


The course in theory of watchmaking and technical drawing is as 
follows: 


First year: Theory of watchmaking (2 hours per week)—General functions of 
clocks and watches, the pendulum and the balance, motive forces, wheelwork, cal- 
culations and applications, calendar clocks, complicated pieces, ete. Technical 
drawing (4 hours per week)—Preparatory exercises, sketching small tools by free- 
hand and from side plans. 

Second year: Theory of watchmaking (2 hours per week)—Study of gearings— 
determining circumference and radius of wheels and pinions, exterior and interior 
gearings, racks, transmission of energy by wheels, different forms of contact; geo- 
metrical study of the cycloid, the epicycloid, and the circle; gearings of mechanisms 
for. winding, common defects in gearings; general study of escapements—general 
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theory of escapements, anchor and other escapements, different parts, functions and 
practical terminology, common defects in escapements and their remedy; measure- 
ment by aid of the goniometer and the micrometer screw, ete. Technical drawing 
(4 hours per week )—Drafting gearings; geometrical drawings of the different forms 
of anchor escapements. 

Third year: Theory of watchmaking (2 hours per week )—Cylinder escapements— 
principal parts and their functions, practical terminology, proportions and dimen- 
sions of the principal parts; study of duplex and detent escapements, determining 
the dimensions of wheels, the flies of pinions, the position of the ratchet wheel and the 
regulator spring; old escapements, theory of regulating, inertia and angular velocity 
of the balance, force of the spiral, duration of oscillation, compensation, ete. Tech- 
nical drawing (4 hours per week)—Drafting cylinder and other escapements, tools 
and machinery, Phillips’ curves. 

Special higher course for candidates for experts’ diploma: Theory of watchmak- 
ing (2 hours per week )—Study of regulating the various influences affecting the bal- 
ance, effect produced by play of pendulum spring, by friction, by the escapement, 
by a defect in equilibrium, ete.; adjusting to different temperatures and positions, 
outlines of calibers, review of the whole subject. Technical drawing (4 hours per 
week) —Drawing complicated pieces, repeaters, chronographs, calendar clocks, cali- 
bers of clocks and watches. : 

The practical work consumes, on an average, 8 hours per day and 
is divided into two courses. The first course covers three years and 
consists in preparing and setting the parts for six watches of the 
three calibers of the school, together with the making of the small 
tools used in the work. Pupils also devote a certain amount of time 
to work on anchor and cylinder escapements for ordinary watch 
movements. 

The superior course is designed for candidates for an expert’s 
diploma and can be taken only upon the completion of the first course. 
It consists of the construction of complicated pieces, such as chronom- 
eters, repeaters, calendar clocks, etc., and the more delicate work in 
adjusting, regulating, and testing. Pupils who have completed the 
three years’ course and who are not prepared to undertake the higher 
work are admitted to a special course of one year’s duration in watch 
repairing. There are also classes pursuing special studies in escape- 
ments, regulating, etce., which are open to workingmen who desire to 
perfect themselves in these branches. 

The faculty of the school is composed of a director (who also teaches 
in theoretical and practical work), two instructors of practical work, 
four professors of scientific branches, and a teacher of electricity. 

The minimum age at which pupils are admitted is 13 years. 

The tuition fee for Swiss pupils, or those of foreign birth whose 
parents reside in Switzerland, is fixed at 15 francs ($2.90) per quarter; 
for foreigners it is 60 francs ($11.58) per quarter. 

The school is in session from 7 a. m. in summer, and from 8 a. m. 
in winter, until 7 p. m., with one and one-half hours’ intermission at 
noon. The school year comprises 48 weeks. 
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SCHOOL OF WATCHMAKING, SOLEURE. 


This school was founded in 1884 by the Industrial Society (Gewerbe- 
verein) of the city of Soleure. It is now a municipal and State insti- 
tution. Its affairs are administered by a commission composed of 
members of the cantonal and municipal councils. Since 1885 it has 
been granted a subsidy by the Federal Government. 

The practical work covers three years and consists, successively, of 
rough work, wheelwork, cylinder and anchor escapements, finishing, 
regulating, and testing watches. Pupils who have successfully com- 
pleted the three years’ apprenticeship may take a special course in 
watch repairing. Workingmen who desire to perfect themselves in 
particular branches may attend six months or a year, acccording to 
their previous attainments. These may take a course in only one 
branch if they desire. 

The theoretical course is arranged as follows: 

First year: Arithmetic, geometry, algebra, composition, theory of watchmaking 
(movements and wheelwork), and mechanics. 

Second year: Arithmetic, geometry, ‘algebra, bookkeeping (single entry), and 
theory of watchmaking (escapements). 

Third year: Geometry, algebra, bookkeeping (double entry), and theory of watch- 
making (regulating, mechanisms for winding, complicated pieces). All the pupils 
devote three hours per week to industrial and projection drawing. 

During the winter months there is given in the evenings a public. 
course in watchmaking open to all. This course covers a period of 
three years and includes wheelwork, detents, springs, escapements, 
mechanisms for winding, drafting calibers, complicated pieces, and 
adjusting and regulating. 

Pupils must be 15 years of age, and must enter into a contract of 
apprenticeship for the full time. The faculty consists of a director 
and three assistants. 

The tuition fee is 5 francs (97 cents) per month for Swiss children 
or those of foreign birth whose parents reside in Switzerland. The 
cost of tuition to foreigners varies from 10 franes ($1.93) to 20 franes 
($3.86) per month, according to the character of the work they are 
pursuing. Pupils in poor circumstances who prove themselves capa- 
ble and industrious can secure partial or total remission of the 
tuition fee. . 

The hours of work are arranged as follows: From March 16 to 
September 30, 7a. m. to 12 m. and 1.30 to 7 p. m.; from October 1 
to March 15, 8 a.m. to 12 m. and 1.30 to 7 p.m. There is a vacation 
of fifteen days during the summer. : 

Money prizes are awarded to pupils who successfully pass the 
examinations at the conclusion of their apprenticeship. The proceeds 
arising from the sale of work executed by the Pas. are delivered to 
them at the close of the scholastic year. 
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In 1899 the expenditures of the school were 16,307 francs ($3,147). 
The Federal subsidy for this year was 2,500 franes ($483) 


SCHOOL OF WATCHMAKING AND MECHANICS, CHAUX-DE-FONDS. 


This school was established as a school of watchmaking in 1865. 
The department for mechanics was added in 1886. It is a municipal 
institution under the control of a board of 21 members appointed by 
the municipal council. Subsidies have been received from the Federal 
Government since 1885. Its object is to educate young men practi- 
cally and theoretically in all the branches of watchmaking, and also 
in the construction and repair of tools and machinery used in watch 
manutacture. 

The regular course of study covers a period of three years. Pupils 
who complete this course may be admitted to a higher course of one 
year’s duration. Special studies, lasting one month or longer, may be 
taken by those desiring to perfect themselves in particular branches. 

In the department for watchmaking the practical work comprises 
preliminary work in turning and filing, making small tools, rough 
work, wheelwork, mechanism of stemwinders, simple pieces, compli- 
cated pieces, divers escapements, finishing, mounting and adjusting, 
regulating and repairing. 

The time per week devoted to theoretical work is apportioned as 
follows: 

First year: Arithmetic, 2 hours; elementary geometry, 2 hours; algebra, 2 hours; 
metallography, 1 hour, and theory of watchmaking, 2 hours. 

Second year: Elementry geometry, 1 hour; trigonometry, 1 hour; algebra, 1 hour; 
theory of mechanics, 2 hours; applied mechanics, 2 hours; physics, 2 hours; cosmo- 
graphy, 1 hour; metallography, 1 hour, and theory of watchmaking, 2 hours. 

Third year: Descriptive geometry, 1 hour; algebra, 1 hour; theory of mechanics, 2 
hours; applied mechanics, 2 hours; physics, 1 hour; metallography, 1 hour, and 
theory of watchmaking, 2 hours. 

Special higher course: Analytical geometry, 1 hour; theory of mechanics, 1 hour; 
chemistry, 1 hour, and theory of watchmaking, 1 hour. 

During the first, second, and third years 4 hours per week are devoted to technical 
drawing. 

In the department for mechanics the practical work is as follows: 

First year: Preliminary work, file work, turning, forge work, executing models 
for castings. 

Second year: Models for castings, file work, turning, forging, setting up and adjust- 
ing apparatus for measuring, execution of simple dies and matrices. 

Third year: Setting up and adjusting, executing tools used in watchmaking, also 
other machinery; making machines and instruments previously planned and designed 
by the pupil, dies. and matrices, stamping. 

Fourth year: Fine instruments and physical apparatus, instruments for measuring, 
executing machines planned and designed by the pupil. 


The students in this department pursue the same theoretical course 
as those in the watchmaking department, except that the subjects of 
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cosmography and theory of watchmaking are replaced by metallog- 
raphy, chemistry, and applied mechanics, and six hours instead of 
four are devoted each week to technical drawing and sketching during 
the first, second, and third years. 

The amount of time per week devoted to practical work in the depart- 
ment for watchmaking is as follows: First year, 49 hours in winter and 
50 hours in summer; second year, 45 hours in winter and 46 hours in 
summer; third year, 50 hours in winter and 51 hours in summer; 
fourth or extra year, 55 hours in winter and 56 hours in summer. In 
the department for mechanics the number of hours per week given to 
practical work is smaller by two than in the corresponding classes of 
the watchmaking department. These two hours are devoted to mechan- 
ical drawing. ‘The school is in session daily, except on Sundays and 
holidays, from 7 a. m. in summer and 8 a. m. in winter until 7 p. m., 
with an intermission of one and a half hours at noon. 

The faculty consists of a director, who also gives instruction in 
theory of watchmaking and technical drawing, two instructors in theo- 
retical ‘branches, and five teachers of practical work, one of whom is 
also instructor of metallography. 

The tuition fee for natives of Switzerland and pupils of foreign 
birth whose parents reside in Switzerland is fixed at 15 franes ($2.90) 
per month during the first two years of apprenticeship, 10 frances 
($1.93) per month during the third year, and 5 franes (97 cents) per ~ 
month during the fourth year. For foreigners the cost of tuition is 
25 francs ($4.83) per month during the entire apprenticeship. Free 
tuition is accorded to pupils of small means. 

To be admitted to the school pupils must be 14 years of age and 
have passed a satisfactory examination. 


SCHOOL OF WATCHMAKING AND MECHANICS, SAINT IMIER. 


This school was founded in 1866:as a private enterprise. It is now 
one of the municipal institutions of Saint Imier and has been subsi- 
dized since 1885 by the Federal Government. It maintains a depart- 
ment for watchmaking and one for mechanical work. The object of 
the watchmaking department is ‘‘to offer to young men who devote 
themselves to watchmaking the opportunity of serving a thorough 
apprenticeship and of acquiring knowledge that they can utilize in the 
prosecution of their vocation.” 

The course of study in this department covers three years and is both 
theoretical and practical in nature. During the first year the practi- 
cal work comprises the execution of small tools for watchmaking, 
rough work, mechanisms for winding, finishing the wheel work for 
watches, and preparing the rough work for chronometers and other 
complicated pieces. The second year is devoted to work in anchor, 
cylinder, and other kinds of escapements, making and finishing the 
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different parts, and setting and mounting them. The third year’s 
course includes the finishing and mounting, incasing, regulating, test- 
ing, and repairing of watches and clocks. A recent change in the 
programme for this year permits special attention to be given to the 
construction of movements for chronometers, repeaters, and other 
delicate timepieces. In addition to the regular course of instruction 
in this department there is a special course in escapements for those 
who desire to perfect themselves in that branch of the work. 

The theoretical course in watchmaking comprises the following 
branches: 


First year: French language. Arithmetic. Algebra. Geometry. Mechanics. 
Theory of watchmaking—Time and its units, description of a timepiece, motive forcé, 
calculations for wheel work, determining the diameters of wheels and pinions, study 
of gearings. Technical drawing—Exercises, geometrical figures, projections, sketch- 
ing curves and gearings, drawing the elements of machines, free-hand drawing. 

Second year: Algebra. Geometry. Mechanics. Cosmography—The earth, the 
solar system, terrestrial motions, measurement of time, latitude, longitude, sun 
dials, calendars. Theory of watchmaking—Anchor cylinder, lever, duplex, and 
other escapements. Technical drawing—Drawing gearings, study of wash coloring, 
drawing escapements, sketching tools in different positions, profiles and details. 

Third year: Trigonometry. Physics—Heat, optics, electricity (applied to watch- 
making). Chemistry—Principles, study of metals used in watchmaking, assaying 
the alloys of gold and silver. Mechanics—Practical study of the transmission of 
motion. Bookkeeping. Commercial arithmetic. Theory of watchmaking—Regu- 
lators, calibers, determining the excess of teeth in wheels and in pinions, ete.; 
review of the whole subject. Technical drawing—Drawing tools and machinery; 
outlines of calibers; Phillips’ curves. 

In the department for mechanics the practical work consists in execut- 
ing simple models for castings, making small tools, such as rules, 
gauges, squares, drills, burins, ete.; work in soldering, hardening, 
grinding, chamfering, planing, and polishing; fitting and mounting 
machines for drilling, thread cutting, countersinking, ete. During the 
third year the pupils are occupied at making the stamping and shaping 
tools used in watchmaking, those used in constructing the movements 
and the more delicate parts of watches, and at the higher work in 
machine construction, such as completing and mounting, filing and 
flatting machines, lathes, dynamos, and electric motors. 

The theoretical course in mechanics is arranged as follows: 

First year: French language. Arithmetic. History and geography. Algebra. 
Geometry. Mechanics—Measurement of forces, synthesis and analysis of forces; 
momentum; center of gravity; simple machines. Drawing—Exercises, geometrical 
figures, projections, free-hand drawing from nature, drafting parts of machines. 

Second year: Algebra. Geometry. Mechanics—Elements of kinematics, machines 
for transmitting circular motion, gearings, plans and calculations. Drawing—Drawing 
machinery, gearings, and devices for transmission of motion. Physics. 

Third year: Trigonometry. Mechanics—Machinery for transmission of motion, 


elements of dynamics, centrifugal and centripetal forces, mechanical powers, strength 
and resistance of materials. Bookkeeping. Commercial arithmetic. Technical 


drawing. Physics. 
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The faculty of the school is composed of the director, who gives 
instruction in technical drawing, mechanics, and theory of watchmak- 
ing; three teachers of practical work in watchmaking; two teachers 
of practical work in the course for mechanics, and three instructors in 
scientific branches, making a total of nine persons. A commission 
composed of 13 members is charged with the administration and gen- 
eral supervision of the schoo] and presents each year a detailed report 
of its progress. The examinations at the close of each year are con- 
ducted by a board of experts consisting of the federal inspector of 
watchmaking schools and two examiners of practical work in the 
watchmaking department, two in the department for mechanics, and 
two of theoretical work in both departments. 

Pupils must be at least 14 years of age, must have finished the 
primary education prescribed by law, and must pass an examination 
for admission. The parents or guardians of children residing in the 
district must sign a contract of apprenticeship. Those living else- 
where must find some citizen of Saint Imier who will assume respon- 
sibility for the fulfillment of the terms of the contract. A pupil who 
leaves the school before the expiration of the time specified is subject 
to a fine, the amount of which is fixed by the commission, but which 
must not exceed the sum which would have been paid for tuition had 
the pupil remained. 

The tuition fee for natives of Switzerland, or those of foreign birth 
whose parents reside in Switzerland, is 15 franes ($2.90) per month 
for the first year of apprenticeship, 10 francs ($1.93) per month for 
the second year, and 5 francs (97 cents) per month for the third year. 
Foreigners pay a matriculation fee of 100 francs ($19.30) and a monthly 
tuition fee of 25 franes ($4.83). Tuition for the special course in 
escapements is 5 francs (97 cents) per month. Partial or total remis- 
sion of tuition is made to worthy pupils who are unable to pay. The 
work done by the pupils belongs to them, but they are encouraged-to 
donate portions of it to the museum of the school. All tools used in 
their work must be furnished by the pupils, with the exception of the 
fixed tools and machinery which are supplied by the school. 

The expenses of the school are covered by federal and cantonal subsi- 
dies, municipal appropriations, tuitions, interest on the capital of the 
school, and by voluntary donations. The receipts and expenditures 
for the year 1899 were as follows: 


Receipts: 


Hederal sulsst€iy <0 a5 <5. -ceccSy oboe o See Eo ee ee ee $1, 891 
Cantonal subsidy........ BER 2 Be gain heats eee ites SEE a A a Tia 
= WMiimicipal aippropriatnom — 92 5. 2-2 eee ee ee 1, 303 
Purtion: fees... Pysd ak 2 cin oe ee 620 
Donatione sak eae be 2 oe MSS ne 908 
Receipts for teste wtimepleess 2) 5-5 eee eee 327 


Tools and materials sold to pupils 
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Receipts—Coneluded. 


Dae re chs oh dds cen eo os $488 
ane Wee emMR IMENT oe ee ec dg a oe eens ne we oe ccen nee ce 28 

Total receipts... 2.2 ..c2...< SEE ey cn ee ee See eee ae 7, 450 

Expenditures: 

Dalanien micdinectanand, teachers... .. * oe eewc cus chcccecceec ces 3, 960 
etre ere PRAIA OU ox 5. os ween eek cen eo ene w eed ceee 587 
oe Finang po sica eg, See a ar 104 
Supe NMIRIIIMIE nhs es ee oboe es eect te 105 
naam nr ee ete ree ek sy Ea Pe Se cu oe Canals 40 
_ BUTBESTRULD ESS 96 Re ci NBEY oa NECELCY CS (Cc ee 122 
PURE O Tt 3s oe Sag ee ores ee LaSE AGS a Cees Seen are 3 
iy OF RE FS OTST) ee LL 00 Ua re 53 
DOS GMO ADEE ATS TOE PWNS so ei en oS wane y= ee eho cee een 221 
Rent, tools, materials, ete., for department of mechanics..............- 1, 724 
pos NCO en ae ey ee at Pe ne, . amtnd oa Sad 414 
TEDIEN TOS Ua IS Meare ORNS C006 bam ae ae eS a a es aE iHiye 

EROS EY be NST SLMRO LT ERS eer at a 7, 450 


An inventory of the assets of the school, taken December 31, 1899, 
showed the following values: 


iailisior taeareticalimeinucwom = 5222/2052 ote nite cib neo wineine eee eceee ee le $400 
TOT NERA Gg. Se ee ae ae ee a 5138 
DIABETES DONATING Sige G1 BVO) Ca mee ee sR a es IRAE 
IN EDR G UPD ie oo 2 SS c= 5 Sm ee ere Se eee ga ee eee 890 
EY OILS BONE) ARGS oA ENCE: Sv BE gs ea 2, 539 
OM mOnnel MICCAINGI! oo oan ae oa eniae sa remeron toe oece doesn dacs 4, 797 
Materials for work in mechanics’ department ......-.--.-----------s2----- 291 
eltand tuaareniolemn WATCH OUSG®. Of 52 22 fo ale cm eren nine Seem on 434 
iP aake a iekoneGesi iu Mme DICCCR t,o oale seni ein aie em lew ea eee einen 293 
LOST RDS Das aac co Se ee eS Se eee ee me etre Abs JU) 
RAGA LEG! wn Bee See R a CO ee a ee ete Se Pa = aiseise ee Somer oe 4, 302 
5 = 
A ee Tis Ges es ss eer ape Sh Pe cise le a ata nee ete ilopieveiecs 16, 915 


The school is in session daily, except Sundays and holidays, from 


Ta. m. to 6p. m. in summer, and from 8 a. m. to 7 p. m. in winter, 


with an intermission of one hour at noon. There is no vacation. 

The maximum attendance during the year 1899-1900 was 48 pupils, 
distributed as follows: Department of watchmaking—first-year class, 
12 pupils; second-year class, 9 pupils; third year class, 8 pupils; special 
class in escapements, 4 pupils. Department of mechanics—first-year 
class, 9 pupils; second-year class, 4 pupils; third-year class, 2 pupils. 
At the beginning of the new year. May 1, 1900, there were 53 pupils 
in attendance. 

SCHOOL OF WEAVING, WATTWYL. 


This school was founded by the Weaving School Association 
( Webschulgenossenschaft), 2 branch of the Cantonal Society for the 


1292 REPORT OF THE COMMISSIONER OF LABOR. 


Advancement of Public Utility of Saint Gall, and was formally opened 
May 16, 1881. The object of the school is to supply to the weaving 
industry artisans specially skilled in the manufacture of the various 
kinds of cotton, linen, and woolen textiles; mill superintendents and 
overseers possessing a thorough knowledge of all the details of prac- 
tical work, both on hand and power looms, and, in addition, to afford 
young men devoting themselves to the mercantile branches of the 
industry an opportunity of acquiring a knowledge of materials and 
products and other information useful to them in the conduct of their 
business. 

The course of instruction is for one year, and comprises all the 
details of weaving plain goods, coarse, fine, and complicated patterns, 
upholstering materials, towelings, etc., on the hand and power looms; 
performing the preparatory work on the looms, examining and finish- 
ing the goods, etc. This work is performed during four hours in the 
afternoon. 

Theoretical instruction is given in the forenoon of each day and 
includes. technical drawing, designing patterns, preparing cards from 
copy, from goods, and from original compositions, and mathematics 
of weaving. 

The general administration of the affairs of the school is intrusted 
to a board of directors named by the weaving school commission, 
which in its turn designates a supervisory committee charged directly 
with the management of matters pertaining to the school’s welfare 
and progress. Instruction is given by the director and one assistant. 

The school derives its income from cantonal and federal subsidies, 
tuitions, private donations, and from the treasury of the society which 
controls it. During the year 1899 the total expenses of the school 
were 18,981 franes ($3,663), of which 5,000 frances ($965), was received 
as a subsidy from the Federal Government. . 

Pupils must be 15 years of age and have completed the course pre- 
scribed by law for primary schools, or 14 years of age and have 
taken two courses in the high school (Realschule). 

The annual cost of instruction to each pupil is 100 franes ($19.30) 
for natives of Switzerland, and 300 franes ($57.90) for foreigners. 
Free tuition and aid funds are provided for pupils in poor cireum- 
stances who show themselves capable and industrious. Pupils are 
supplied with all materials, and all articles made by them become the 
property of the school. 


SCHOOL OF WOOD CARVING, BRIENZ. 


This school was established in 1884 as a substitute for the School of 
Drawing and Modeling (Zeichen- und Modellierschule), founded by the 
Society for the Advancement of Public Utility of Brienz in 1862. It 
is a municipal institution for the training of young men for the wood- 


TRADE AND TECHNICAL EDUCATION—SWITZERLAND. 12938 


carving industry. It also aims to assist local wood carvers in their 
work by offering them free access to its collection of books and models 
and by giving them practical advice. 

The regular course of instruction covers four years, and comprises 
free-hand and technical drawing, study of styles of ornamentation, 
modeling, and wood carving. Besides the usual styles of ornamenta- 
tion, special attention is given to those styles that are peculiar to 
Switzerland, such as Alpine plants and animals, for which there is 
always a great demand. 

The hours of work per week are arranged as follows: Free-hand 
drawing, 7; technical drawing, 24; study of styles of ornamentation, 
23; modeling, 7; wood carving, from 35 to 40. 

The course in wood carving is divided into elementary work in the 
first half-year term, special work in animal and ornamental carving in 
the second term, and the making of objects to be offered for sale 
during the second, third, and fourth years. 

During the winter months there is a special evening course in draw- 
ing for adults and boys who can not attend the day school. The 
course for adults lasts from the middle of November until the end of 
March and comprises free-hand and technical drawing for various 
trades. Six hours per week are devoted to this work. In the course 
for boys 74 hours per week are devoted to instruction in elementary 
free-hand drawing. 

The minimum age at which persons are admitted to the drawing 
classes is 16 years for those pursuing the course for adults and 8 years 
for pupils of the class for boys. 

Pupils of the wood-carving school are received for a probationary 
period of three months. They must be between the ages of 16 and 25 
years and must enter into a contract of apprenticeship. 

Instruction in the school is gratuitous, but pupils are charged a 
matriculation fee of 10 francs ($1.93) on entering to cover cost of 
materials, and are required to deposit 50 francs ($9.65) as security for 
serving out their entire apprenticeship. After the first year they are 
allowed one-half of the proceedsefrom the sale of articles made by 
them. 

The school is in session daily, except Sundays and holidays, during 
26 weeks in winter and 22 weeks in summer. 

The teaching personnel consists of a director, who is instructor of 
technical drawing and styles of ornamentation; a teacher of free-hand 
drawing and modeling, a teacher of ornamental carving, a teacher of 
animal carving, and one assistant. 

The affairs of the school are administered by a committee of ten 
persons appointed by the municipal council of Brienz. Its income is 
derived from the sale of articles made in the school, from church con- 
tributions, and from federal and municipal appropriations. During 
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the year 1899 the federal subsidy was 5,400 francs ($1,042) and the 
amount received from other sources was 11,000 franes ($2,123). 

The school possesses a collection of models, a library, and a geolog- 
ical park in which are kept a number of animals of different kinds for 
study by pupils who are making a specialty of animal carving. 

The attendance upon the school during the year 1898-99 was 161 
pupils, divided as follows: School of wood carving, 23 apprentices; 
special drawing course for adults, 48 pupils; school of drawing for 
boys, 90 pupils. 

APPRENTICESHIP SHOPS, BERN. 


This school was established in the spring of 1888. It is a municipal 
institution, under the direction of a board of supervisors appointed 
by the municipal council. At the time of organization it comprised 
two departments—carpentry and shoemaking. In 1894 there was 
added a department for metal workers (locksmiths and tinsmiths). 
In 1900 the department of shoemaking was discontinued because of 
lack of students. 

The object of the school, as embodied in a resolution of the munici- 
pal council, is ‘‘ to enable young persons leaving school thoroughly to 
learn some useful trade; to meet the increasing efficiency of foreign 
labor by placing domestic labor on a higher plane; to elevate skilled 
labor in general by giving to workingmen a thorough training in the 
theoretical, artistic, and practical features of their work; and further, 
to investigate and place before the members of the various trades the 
results of the latest industrial improvements.” 

The course of instruction in the division for carpenters is as fol- 
lows: 


First year: Arithmetic. Geometry. Technical drawing—Drawing wood joints 
and such work as the pupils execute in the shop. Workshop instruction—Practice 
in planing, sawing, dovetailing, chiseling, slitting, making models of the various 
wood joints, making simple pieces of furniture. 

Second year: Arithmetic—Explanation of the calculations used in the various 
technical operations; estimates of costs from workshop plans. Stereotomy—Calcu- 
lating the surface and contents of bodies. | Technical drawing—Exercises in sketch- 
ing furniture in plans and in perspective. Free-hand drawing—Ornamental drawing 
and shading. Workshop instruction—Beginning hard-wood -work of large size, 
mainly chairs and chest furniture of oak; building work. 

Third year: Bookkeeping—Purpose, arrangement and keeping of the necessary 
books of an establishment; brief explanation of bills of exchange, bankruptcy pro- 
ceedings, etc. Technical drawing—Application of architectural forms; designing sets 
of furniture and arrangement of rooms. Free-hand drawing—Colored relief work 
and plastic ornament drawing. Workshop instruction—Work in plain and polished 
walnut. 


In the divisions for locksmiths and tinsmiths the work in arithmetic, 
geometry, and bookkeeping is practically the same as that just 
described. The work in drawing is adapted to the needs of each 
trade. 
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The shopwork for locksmiths is as follows: 

First year: Exercises in filing, chiseling, simple sheet-iron work, such as venti- 
lators, stove doors, ete. The forge work consists of making cramp irons, chisels, 
drills, ete. 

Second year: Work on building iron, and simple scroll work; chiseling out, filing 
and welding of leaves, flowers, ete.; making bolt locks. 

Third year: Forging industrial art objects; executing window and door lattice 
work in iron; railings, ete., for stairs. 

The work for tinsmiths is as follows: 

First year: Making simple household utensils; exercises in cutting, laying in of 
wire, rounding, soldering, drawing-in, chamfering, etc. 

Second year: Work in sheet tin, zine, and copper; use of the machines; hard 
soldering. 

Third year: Making bath tubs of various kinds; gas water-heating devices for 
bath tubs; building work executed in the shop; two months’ work in actual build- 
ing operations; zinc ornaments; use of stamping machines, etc. 

The theoretical work takes from 8 to 11 hours per week, while the 
shopwork takes from 46 to 50 hours per week. 

The faculty consists of a director, who also gives instruction, and 
15 instructors. The number of students on January 1, 1900, was 89. 

The school is in session daily, except Sundays and holidays, from 7 
a.m. to 6 p. m., with 13 hours’ intermission at noon. There is a 
vacation of one week during the Christmas holidays. In summer 
theoretical instruction is suspended during four weeks in the car- 
pentry and metal-working departments and the entire time devoted 
to practical work in the shops. 

This school receives all young men who have completed the term 
in the public schools prescribed by law and who possess the requisite 
health and mental fitness for beginning an apprenticeship. These 
must enter into a contract of apprenticeship for the full term of three 
years. All instruction is free. Dinner is furnished at noon at the 
expense of the institution. Arrangements are made by which pupils 
who do not reside in the city can obtain board at reduced prices. 

After six months of apprenticeship the pupils receive a money 
compensation for work executed within a specified time. The amount 
of this compensation is determined by a tariff, which assigns to each 
article a sum to be paid for its completion before the expiration of a 
set time. The work in order to be accepted must be of a certain 
degree of excellence. ‘This system is considered a very important 
feature of the shopwork, as it has been found that since its introduc- 
tion pupils work with greater zeal and willingness than before. All 
are anxious to make their first earnings in life as great as possible, 
and, as a consequence, they work to their full capacity. 

In 1899 the amount of federal subsidy accruing was 21,900 francs 
($4,227). The total expenditures of the school for the same year 
were 137,257 francs ($26,491). 
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HOUSEKEEPING AND DOMESTIC SERVICE SCHOOLS. 


The only schools of this class within the scope of the present report 
are those which train domestic servants. The school at Lenzburg, 
which is described in detail, is probably one of the best of its kind in 
Switzerland. 


SCHOOL FOR HOUSEKEEPERS AND SERVANTS, LENZBURG. 


The school for housekeepers and servants at Lenzburg, in the Can- 
ton of Aargau, was founded in 1889 by the Swiss Women’s Society for 
Public Utility. It is a boarding school with a course lasting three 
months. The instruction includes both theoretical and practical work 
in all subjects connected with housekeeping and cooking. 

The practical work is as follows: 

Cooking and baking, with special attention to the meats, vegetables, 
and fruits used in ordinary households; bread baking; preparation of 
confectionery and pastry; preparation of conserves and of candied 

_fruits and vegetables; needlework; sewing by hand, with the machine, 
mending, knitting, embroidery, etc.; washing ae ironing; eardoe 
ing and the growing of vegetables. The pupils also do all the ordinary 
roa of housekeeping, such as making beds, putting rooms in order, 
sweeping, etc. ; 

The theoretical work of the school covers: 

Domestic economy; theory of nutrition; discussion of recipes for 
cooking; single-entry bookkeeping; expense accounts; hygiene. 

ive fore director of the school gives the instruction in the theo- 
retical and practical branches, with the exception of needlework, for 
which a special teacher comes to the school once a week. 

Only 12 pupils are received each term. They must be at least 16 
years of age and in good health. The cost of tuition, board, and 
lodging is 70 frances ($18.51) for the three months. Philanthropic 
societies are given a reduced rate for pupils whom they send to the 
school. Reductions are also made for able and industrious oe 
persons who can not afford to pay the regular fee. 

The salary of the directress is 800 to 1,000 franes ($154 to $198) 
per year, and in addition she receives board and lodging. The total 
expense of conducting the school ranges from 8,000 to 10,000 franes 
($1,544 to $1,930) annually. In 1900 the federal subsidy amounted to 
1,000 franes ($198). 

The results of the school are considered satisfactory. In 1900 the 
number of pupils who were given diplomas was 48. Most of the 
graduates of the school have good positions and are rendering satis- 
factory service to their employers. In spite of this fact those in 
charge of the school claim that the period of instruction is too short. 
The directress of the school also states that the brightest and most 
adaptable girls prefer to take up other work than domestic service. 
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The result is that those who come to the school are more difficult to 
educate than persons attending other classes of schools. For these 
reasons a longer school term than three months is being advocated in 
Lenzburg, and as a matter of fact has been adopted by similar schools 
in other localities. In Boniswyl the term is five months, while in 
Bern it is six months. 


INDUSTRIAL CONTINUATION AND HANDICRAFT SCHOOLS 
AND TRADE COURSES. 


In Switzerland the industrial continuation schools and special trade 
courses so closely resemble those of other countries that they need not 
be described in detail. The two handicraft schools described below 
are fairly representative of that class of schools in Switzerland. 


HANDICRAFT SCHOOL, BURGDORF. 


The object of this school is to offer a course of instruction of a theo- 
retical character, combined as far as necessary with practical exercises, 
in those branches which are indispensable to persons engaged in the 
intermediate grade of industrial pursuits. 

The course of instruction is divided into two terms—a summer term 
beginning in April and ending the latter part of September, and a 
winter term beginning in October and ending in March. Instruction 
during the winter term is given on week days from 8 to 9.30 p. m., 
and on Sundays from 9 to 11.80 a.m. During the summer term the 
instruction is irregular, being usually given on evenings and on Sun- 
day mornings. The subjects taught are as follows: 

Summer term: In free-hand drawing beginners are taught the elements of surface 
ornamentation with special reference to leaf forms, while advanced pupils are taught 
perspective drawing of round bodies and colored surface ornamentation. In tech- 
nical drawing instruction is given in simple technical lettering, drawing plans and 
sections of simple bodies from models, drawing bodies in various positions, etc. ; 
screw lines and surfaces and exercises in sketching. 

Winter term: In free-hand drawing beginners are taught the elements of surface 
ornamentation, and linear perspective with practical application to models; advanced 
pupils are taught to draw and paint surface ornaments, and to shade in crayon and in 
colors. In technical drawing instruction is given in the use and handling of drawing 
instruments, measurement of angles, measurement of polygons, ellipses and circles, 
ordinary ornamentation; views of doors, windows, chests, etc., from designs; exer- 
cises in sketching, calculations of surfaces, bodies, and weight generally in connection 
with drawing exercises. In physics instruction is given in the principles of mechan- 
ics and electricity, currents, induction, telephones and telegraphs, lighting, motors, 
ete. Instruction is also given in arithmetic, bookkeeping, German language, and 


history and geography of Switzerland. 


This school is managed by a board of nine persons, all of whom are 
engaged in various industries. The teaching personnel consists of the 
director and nine instructors. 
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A tuition fee of 2 franes (39 cents) is charged for the summer course, 
and 5 franes (97 cents) for the winter course. Needy pupils may be 
exempted from these payments. 

The attendance at the summer course of 1899 was 42, and at the 
winter course of 1899-1900 it was 115. 

Following is a table showing the receipts and expenditures for the 
year 1899-1900: 


RECEIPTS AND EXPENDITURES OF THE HANDICRAFT SCHOOL, BURGDORF, 1899-1960. 


| Expenditures. 


pay, | 
Receipts. | 
| 
Items. Amount. Items. Amount. 
| 
2 | 
Balance from previous year....-.----- $155), Sala riesrs 5.0 ac aamiscanin adatom eee $576 


Teatone ae: HMESs . os asks Se oc sine we OF WE Cah gO wOMty. 22 see. nae eer eee ee 135 
Contribution of the Publie Utility So- Tobe hae OE. cas ae ve eee ees 50 


clety Of Burcdort: 325-22 sea 58* || School supplies! 2.5. h ery... aascoee eee 75 
Contribution of the Handicrafts’ As- Teaching Materials. 2s, co. /asne eee 26 
sociationion Buredoriz, 2 s..cp eons eee 16;. ||) ire Gume =. Soo. ee ye eee 24 
Contribution of the municipality of BExeursion fo-Berm 22. <2), Ses. ee sea 19 
Bure adoption: Som ae oves ceraeeeataiec mee 270 || Printing and advertisements ......... 20 
Conirinntion of the Canton of Bern.. 193 Wi Repadns --.- Be ee ee ane ee 4 
Contribution of the Federal Govern- }} Breieht: etd “S25 ee Nae ae 3 
Ecc 1, eee oa) he nee i 2 SES ee ere nde 270" |POtRemNem sd. 2025. aeeainan seen eats 6 
aero tao Se Lae ieee sre eteie ale 23 ———— 
MOCO Scan ee re se ere 938 
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TRADES ACADEMY, GENEVA. 


The object of this school is to give to working men and women, dur-. 
ing their leisure hours, such instruction as will better fit them for suc- 
cessful work in their respective occupations. It is supported by the 
city and by federal subsidies. The total expenditures for 1899 were 
31,882 franes (56,153), of which 8,000 franes ($1,544) were received 
from the Federal Government. 

The division for men was founded in 1883. Pupils must be at least 
16 years of age and must possess the educational qualifications neces- 
sary to a proper comprehension of the work. The cost of instruction 
to each pupil is 1 franc (19 cents) per course. 

The courses of study comprise a general course for builders, lasting 
two years; a course for tinsmiths, zinc workers, etc., lasting two 
years; a three-years’ course for upholsterers, a three-years’ course in 
draping, a four-years’ course in furniture ornamenting, a practical 
course for shoemakers, and courses for jewelers, chain makers, and 
tailors. 

The division for women was founded in 1885 and consists of two 
pouee nents The first is in session only on week-day evenings, from 

8 to 9.30 o’clock, and is composed of young seamstresses, need|le- 
women, commercial employees, etc., who desire instruction es to 
their several vocations. 

The course of study comprises cutting ladies’ garments, cutting 
garments for children, cutting underwear, mending, embroidery 
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designing, millinery work, cleaning and ironing, each branch two les- 
sons of 1} hours per week; machine sewing, one lesson of 14 hours; 
bookkeeping and calligraphy, two lessons of 14 hours each. 

The second department is intended chiefly for persons without gain- 
ful occupations and its aim is to give them such training in house- 
hold and domestic economy as will enable theth to secure positions in 
the service of families. Instruction in this department is given only 
during the day and comprises two lessons of 2 hours each per week. 

The school year embraces 7 months and is divided into two terms, 
from October 2 to December 22 and from January 8 to April 30. 

A special course in garment cutting is arranged for apprentices of 
less than 16 years of age. Its aim is to vive theoretical instruction in 
keeping with the practical work executed in the shops. These lessons 
are free and occur on Monday of each week throughout the year, from 
7 to 9a. m. in summer and from 8 to 10 a. m. in winter. 

There is, in addition, a practical course in cutting and making ladies’ 
garments. This course consumes 5 days per week, from*8 a. m. to 
noon, and from 1.45 to 6 p. m., and comprises three terms of 3 months 
each. 

The cost of instruction in the several departments is as follows: For 
the evening classes, 1 france (19 cents) per term; for the day courses, 
3 francs (58 cents) per term; for the practical course in garment mak- 
ing for ladies, 15 francs ($2.90) per term. All necessary materials and 
supplies are furnished free. Pupils must be at least 14 years of age 
for the day school and 16 years for the evening courses. 


ATTITUDE OF EDUCATORS, EMPLOYERS, GRADUATES 
OF TRADE AND TECHNICAL SCHOOLS, AND LABOR 
UNIONS TOWARD TRADE AND TECHNICAL EDUCATION. 


ATTITUDE OF EDUCATORS. 


The secretary of the Swiss federal department of industry, speaking 
with reference to trade education generally in Switzerland, stated 
that ‘‘ the courses in all the schools are made as nearly perfect as pos- 
sible, and are changed from year to year as local conditions may 
require.” While specific data as to the benefits accruing from these 
schools could not be produced, he stated without qualification that 
their influence ‘‘ has been good, and that they have improved the 
efficiency of the workmen.” This official knew of no case of a labor 
union opposing trade schools. On the contrary, he said, they were 
always in favor of such schools, and even themselves organized courses 
for workmen. The need for this action, however, becomes less as new 
schools are founded by the Government. Since the trade schools 
receive State subsidies, they do not need pecuniary aid from the labor 
unions. The development of these schools during the last 15 years, 
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as shown by the enormous increase in their expenditures and the cor- 
responding increase in the subsidies granted to them, argues their suc- 
cess in preparing workingmen for the trades. He stated that while 
the question of graduates obtaining better wages is largely one goy- 
erned by business conditions and the state of the labor market, they 
do obtain better positions and probably advance more rapidly than 
those who have not had technical instruction. 

Although it can not be said that any new industry has been created 
by the operation of trade schools—such an occurrence being very rare 
in Switzerland—certain old industries have been favorably atfected. 
Through the schools for wood carving that industry has been largely 
developed. Another important industry developed in like manner is 
machine embroidery, the products of which are largely exported to 
the United States. 

It is becoming more and more the practice in Switzerland, espe- 
cially in small establishments, to do away with the old apprentice sys- 
tem and employ only men who have taken a course at a trade or 
apprenticeship school. Some large establishments have adopted the 
same rule. The founding of the apprenticeship shops (Lehrwerk- 
stdtten) had as its main object to supply this increasing demand for 
ready-made workmen. At the same time the success of these schools 
has caused an improvement in the ordinary shop training. It is, in 
general, possible for the graduate of a trade or technical school in~ 
Switzerland to practice his trade without a term of apprenticeship; 
but he must in every case go through a short form of apprentieeship 
merely to get accustomed to the conditions, ete. _ 

In general, the official quoted is of the opinion that the trade and 
technical schools of Switzerland have fully realized the aims for which 
they were established. 

The chief clerk of the department of public instruction and wor- 
ship, Canton of Vaud, furnished observations respecting trade schools 
generally in Switzerland. The Canton of Vaud, mainly agricultural, 
has few manufacturing industries of importance and no special trade 
schools, except small local courses. He stated that not only have the 
Swiss schools been recognized by the labor unions, but. the latter are 
always in favor of them. In many instances courses have been organ- 
ized on a small scale by committees of the unions. These are sup- 
ported partly by the unions, partly by the communes, and partly by 
the State. 

The graduates of the trade schools, he believes, can obtain better 
wages, advance more rapidly and reach higher positions than those 
who have merely a shop training, because they are better fitted by 
their systematic training in the schools to adapt themselves to the con- 
ditions in any workshop. They are also more independent, and if a 
place does not suit a graduate he can leave it with a better chance of 
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getting another. Employers prefer graduates of trade and technical 
schools to apprentices and workmen with only a shop training. 
Regarding the causal relation between the development of industries 
on the one hand and the establishment of trade schools on the other, 
he thinks the influence may be in either direction. It is hard to ascer- 
tain a predominance either way. 

A school inspector of the city of Bern stated, regarding trade 
schools in that city, that their courses of study ‘‘are altered from year 
to year as the need may be felt, so that at all times they are as nearly 
perfect as we know how to make them.” The schools have improved 
the workmanship and the quality of products, undoubtedly tending 
to increase the intelligence and efficiency of the working classes. 
Specific evidence of the beneficial effect of the schools is found in 
their continual increase in size and number and in the generous subsi- 
dies granted them by the Government. The labor unions are friendly, 
have never been otherwise, and recognizing their value, are working 
in harmony withthem. Graduates generally get higher wages, steadier 
employment, etc., because of their school training. They are pre- 
ferred by employers ** because they are better and more scientifically 
trained than those who have learned their trade entirely by apprentice- 
ship.” The schools have had the effect of diminishing the number of 
youths who learn their trade by apprenticeship. In some trades it is 
possible for a graduate to work without passing through a period of 
apprenticeship. Regarding the relation of the schools to industria] 
development, no precise statement could be made, ‘‘as it is seldom 
possible to say whether the development or revolution of an industry 
is due directly to the schools or to other causes in connection with 
them. Leather working and wood carving, at all events, are industries 
which owe their development largely to the schools.” 

The director of primary and technical education in Geneva and 
president of the supervising committee of the school for the building 
trades in that city, finds nothing faulty or defective in the courses of 
study of these institutions. They have, he states, been recognized and 
favored by labor unions generally in Geneva. There has been notice- 
able, however, a certain undercurrent of opposition on the part of 
some of the members of the unions—an opposition entirely personal 
and never openly expressed. It may be attributed to the fear of being 
displaced by the better-trained graduates of the trade schools. At 
the time of founding the school for the building trades he took counsel 
of a commission of six manufacturers and six workingmen. The man- 
ufacturers were distinctly in favor of founding the school, because it 
would furnish them with systematically trained men, whereas, under 
the existing régime, when they had to train the apprentices themselves, 
about a year was practically lost in getting them started. The work- 
ingmen, as representatives of unions, were also in favor of the school, 
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though some may have been opposed personally, as before stated. The 
unions had never opposed the schools. 

There is no doubt, he thinks, that graduates of these schools obtain 
better places, higher wages, etc. , than merely shop-trained men, though 
perhaps notat first. The apprentice, working in the shop of the school, 
obtains a good general idea of the different processes in his trade, 
besides the theoretical knowledge. But at first he is not able to com- 
pete with the shop-trained workman because of lack of practice in the 
details and the special processes used in the shop. After six months 
or a year, however, he has mastered these details, and is in every 
way a better workman than the other man and capable of filling a 
more responsible position. The trade-school graduates are preferred 
by employers in Geneva, because they are trained more systematically, 
are better qualified to take responsible positions, and require a shorter 
period of apprenticeship. Graduates always have to undergo a cer- 
tain apprenticeship in order to become accustomed to the particular 
methods of the shop. At the same time the success of the schools has 
caused an improvement in the ordinary shop training given in Geneva. 
They have also stimulated and helped to develop the trades in which 
they give instruction. Specific data, however, on this point are not 
procurable. As regards the industrial effects there are so many 
causes which directly or indirectly influence the development of an 
industry that no one can say to what extent it is due to the trade 
schools. He does not think that an industry can be developed or 
revived solely through the influence of trade schools. There must be 
a demand, an opening for the industry, and if it develops sufficiently 
schools will probably be founded to train the workmen, and this 
will accelerate the development of the industry. An industry which 
has grown rapidly in Geneva since the opening of trade schools is that 
of furniture making. The school for the building trades was founded 
so recently that its effects can hardly be seen as yet. Even now, how- 
ever, it is noticed that a considerable output is being made of orna- 
mental ironwork (locks, hinges, racks, etc.). This trade practically 
did not exist in the city before that school was established. 

In the watchmaking school at Geneva the prescribed courses of 
training and study meet fully the views of its director. He states 
that the school supplies manufacturers of watches with educated work- 
men who can do useful work at once. A certain industrial develop- 
ment profitable to the locality results from these schools, although such 
schools are a result of the development of industries, and not the 
cause of their origin. This school has experienced no hostility from 
labor unions. On the contrary, they make a point of keeping informed 
about the pupils and examine graduates with regard to their effi- 
ciency. According to the views of this director, the men who have 
passed through this school, having received better and more general 
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instruction in their work, can advance more rapidly and reach a higher 
position than shop-trained men. After a few years of practical work 
they may become foremen. For the reasons stated above, employers 
prefer graduates of the school to merely shop-trained apprentices, 
while the ordinary shop training has been improved in consequence of 
the work of the school. 

A graduate of the school, in entering on the practice of his trade, 
undergoes merely a formal apprenticeship which lasts only long enough 
for him to get accustomed to the methods of the shop. 


ATTITUDE OF EMPLOYERS. 
* MACHINERY CONSTRUCTION. 


The director of a machinery manufacturing company near Zurich, 
employing 46 foremen and 1,700 workmen and apprentices, stated 
that only in rare instances do its regular workmen attend a technical 
school after entering on the practice of their trade. The apprentices, 
numbering about 130, attend a continuation school in Oerlikon one 
half day per week, or in Zurich one day per week. ‘The term of 
apprenticeship is four years, and during this period the apprentices 
are trained in a number of different occupations represented in the 
industry. The policy is to shorten the apprenticeship for those who 
adopt a special occupation. The apprentices are remunerated, and 
their attendance at the continuation school is strictly enforced. 

The ages of the apprentices range between 14 and 20 years. The 
employees of the establishment have organized an association in which 
popular lectures are given on technical subjects. 

The small number of regular workmen who do attend technical 
schools, go to the cantonal technical schools at Winterthur, Burgdorf, 
or Bienne, and their object is to fit themselves for higher positions. 
This company is of the opinion that the workmen trained in such 
schools obtain employment more easily (under certain conditions); that 
they command better positions and higher wages, and can more quickly 
rise to a high class of labor. The director also believes that the 
employment of such workmen has been of some advantage as regards 
the output of their establishment, and that the technical schools have 
produced a better-trained class of workmen. 


SHOE MANUFACTURE. 


A shoe manufacturer in Bern, employing 20 persons, of whom 2 
have attended the Bern apprenticeship shops (Lehrwerkstdtten), states 
that he favors the attendance on continuation schools by his employees 
during their apprenticeship period. He is of the opinion that work- 
men trained in trade schools secure better positions and higher wages 
than those not so trained, and that they can advance to a higher 
class of work; but he is not sure that they secure employment more 
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easily. His best workmen are, in point of age, the youngest, and 
owe their more rapid advancement solely to the instruction of. the 
technical schools, which, he says, are of great advantage to the indus- 
try. It is, however, his belief that only such technical schools as 
provide an adequate workshop training will accomplish much. 


WATCHMAKING. 


A member of a prominent firm in Geneva, employing about 160 
workmen and 8 foremen, states that nearly all the employees have 
gone through a school of watchmaking or of mechanics applied to this 
trade. There is in Geneva no evening school for workmen in this 
industry. As far as possible, the firm recruits its’ factory with grad- 
uates of the special trade schools for the reason that such men have a 
more extensive theoretical knowledge and are in better position than 
others to enlarge rapidly their practical knowledge. This firm be- 
lieves that workmen so trained get employment more readily, obtain 
better positions and higher wages, and can rise sooner to a higher 
class. It regards the special trade schools as a necessity and thinks it 
a duty to facilitate in every way possible the entrance of young men 
into them. 


ATTITUDE OF GRADUATES OF TRADE AND TECHNICAL SCHOOLS. 
CUTTER, SHOE FACTORY. 


A cutter employed in a shoe manufactory at Bern, was graduated 
from the shoemaking section of the apprenticeship shops in that city 
in 1893. He states that upon leaving the school he at once obtained 
a situation. He believes the school training has been advantageous to 
him, in proof of which he cites the grade of emplovment and wages 
he has been able to obtain. He thinks attendance on a technical trade 
school is the best way to learn a trade. 


FOREMAN, MACHINE SHOP. 


A foreman in the employ of a machine manufacturing company in 
Oerlikon, near Zurich, who attended the industrial school at Zurich 
one year and the technical school at Winterthur one term, states that 
he found immediate employment on leaving the latter institution 
in 1893. He says this technical training has been, in his opinion, of 
advantage to him. Besides enabling him readily to obtain employment, 
it has enabled him to obtain a better position and higher wages than 
he would otherwise have secured. He believes, however, that a prac- 
tical apprenticeship in a machine shop is to be preferred as a method 
of learning the trade. 


FOREMAN, SHOE FACTORY. 


A foreman in the same factory, and a graduate of the same trade 
school in the same year, agrees at every point with the views ex- 
pressed above. 
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MACHINE HANDS, WATCHMAKING. 


Five hands employed in a watchmaking establishment at Geneva, 
who graduated from the Geneva Watchmaking School in different 
years between 1880 and 1898, all found employment immediately after 
leaving the school, and all agree that the technical training therein 
received was a help in securing a situation. Two of these men are of 
opinion that it also has enabled them to secure better positions and 
higher wages, while the other three do not credit it with such an effect. 
All five agree that a special trade school affords the most suitable 
method of learning a trade. 


SETTER-UP, MACHINE SHOP. 


A setter-up employed in the same machine shop, who had attended 
the technical school at Bienne, expressed the same views, except as to 
** better position and higher wages,” which he had not yet experienced. 


TECHNICAL EXPERT, MACHINE SHOP. 


An expert in the assay office of this machine company, who gradu- 
ated in 1897 from the technical school at Winterthur, expressed the 
same views as the foreman of a machine shop mentioned above. 


ATTITUDE OF LABOR UNIONS. 


The following statement was made by the head of the ‘‘Secrétariat 
Ouvrier” at Zurich: Trade and technical schools of the several types 
are regarded as valuable to the workingman. The trade unions here 
have always given such schools their moral support. At times they 
have organized and maintained small practical courses for workingmen 
(continuation schools) in localities not provided with State or communal 
trade schools. But this is becoming less frequent as new schools are 
established by the Government. These receive such liberal subsidies 
from the State and the communes that they do not need the financial 
support of the trade unions. The only union in this locality which 
limits the number of its apprentices is that of the printers. The unions 
require three years’ apprenticeship. No union requires a shorter 
apprenticeship for graduates of industrial schools than for other 
apprentices. The only way they can get practical experience in their 
work is by going through the same apprenticeship as the others. But 
at the end of that term graduates are much better prepared for their 
trade than those who learn the trade solely by the apprenticeship 
system, because of the theoretical knowledge and systematic training 
which they obtain in the schools. The engravers’ union is an excep- 
tion, for it admits no one who has not been through the school and 
allows no apprenticeship. He would send his boy to a trade school 
if he was to be prepared for a trade, for the reason that he would 
learn his trade more thoroughly and have a better chance of securing 
a good situation. 


EN Ae X 


A. 
Page 
Agricultural and Mechanical College, Greensboro, N.C .......e.cccccececcecccccecce 20 
Agricultural College and Experimental Farm, Guelph, Ontario, courses in dairying... Sa ae 687, 688 
Agricultural’education, development of, United States ..... 22.0... cece ccccececlee eee 19, 20 


Armstrong and Slater Memorial Trade School, Hampton Normal and Agricultural Insti- 
Re PEON PONE ONGN ee Secon ea eee Ean, eet ae SAE Unk ee oak 
High Point Normal and Industrial School, High Point, N. C ...........2.---0eccecneeeeese 

St. Paul Normal and Industrial School, Lawrenceville, Va .....-...-.ccccec eee cece cece cece 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala ...........0.0.c02ceeccccecceceee 
#aken, S. ©, Schofield Normal and Industrial School... -....602.0 52.06 -0-cencccecectdeuesess 


Risbema Girls’ Industrial Sehool, Montevallo, Ala. ... 2... co<ccc mca cccccc coc eckecccecovaceavcebe 355, 356 
Alais, France, Schoo! for Mine Bosses and Foremen...............---.--- ane 804807 
Alberghetti Evening School of Arts and Trades, Imola, Italy. - 1193, 1194 
Aldini-Valeriani Institute of Arts and Trades, Bologna, Italy. 1188, 1189 
American Brewing Academy, Chicago, I] 
American Correspondence School of Textiles, New Bedford, Mass. 
Hoanenmenn scnooloer Correspondence; Boston, Mass: . 2... onc .c ec wees cnc paces ceececcceecceee 


TCU Se SSIS SS ie a a a RE 621, 622 
FEES Cen AN PAM COMMON. oars 6 ooo aes o.5i5 an iwine asic e odie ws neue ee ees doeenene 671, 672 
Sar eae ete RIN be MON N A IMR ee A e  n o eEe a tue RO a aoe a ea eee wenee = se Oke vaio teehee ae eee 604, 605 
Applied art and industrial drawing, schools of, Italy: 
ee ee Pee ei Oe SUE ee aS ears Sea Aen See sake miss vate ag Beans ee natin ch elemnes 
es yg lg ofa a] a ee a er SSSR ASE Dee MOM Oe 
Apulia and Calabria -..... , 
Campagna di Roma...--..--. ee mene ee are sm A 
MHRA NAMED eStore a 2 seuss Sule etie es onus Palatal ie Seiemieieereee 
Seer CV EEA Or ones ee at Sener ee take, oe ole ds ke oT eaea nalts Jake aS AOE Semen we 
Sree eee ane eer ee eee Seen ake ese vceeew ae. sea a as a anise eenns Cuma aeweeuemagaide, 
DREN eee a et I ty I Yel cicvn miele tne si nie eicis's oi steldiele.e ners. ciaid’s sneclem ste we oemane 209 
PO HUAANE YS Stee oe cia ce a cee eco ae Ors WIE eee Susie ay See we ae ae Sa ewe me ees eee 1208, 1209 
DLP RELESS oe) 9 is ele aS ee See ee ee ee, eee eA ee ce I, See 1211 
OMANI RONDE ON oes earnest <cemiae Je vans tani caesene ss eeiccees ne sem enemscomstcu 1206-1208 
ETN IRR ee RIB OO ON PTI he np a2 Ping hs mis SOE, ai Mesa le Be einicin.e te eels ee Se ale bir iela Neate 1205 
See DU eee ie ee ae Pe tac mina oo Sea ala sie ae mca sine e Bee sale acne eh OU eee Ce see ee se seein eee 1212 
0 OO oe setae 2s Se ese Se I Ser re ae ep ies pes errs b eats 1210, 1211 
impria..-..2 a Reet tite t Seg ee Be ee eee oie a cia ome es oe sere ow eee AT 
Venetia .-. 1209, 1210 
Apprentice Tailors’ Patronal Committee, School of, Paris, France ............--.------.+------ $09, 810 
Apprenticeship diplomas, number of, granted in Cantons of Neuchatel, Geneva, and Vaud, 
Sparen no erce eee ss nc Sance 2. Dee ee eerie ceielsin oa pone n atic ania eiae aetna eee seer e 1244 
Apprenticeship, law relating to— 
(GSO So 8 = en BESS ene EEE ODS Te CaS DOC SORA AERO ESAS OC OCCT aa 903, 904 
Switzerland— 
Cankon OF DY CTO (G02 bs Se A Sh ASB ben NB AC R60 SEC SBA GRADO EA AO BORAEAADD TE TOS TBE eer ae 1238-1240 
Mer COTRU INN IU Be sneer eamciare on ee alan oe ca eae oe Sine tee dels ehivas ecw anew eale 1240-1243 
Apprenticeship-School of the Association of Carriage Workers, Paris, France....-...--.--.---- 802, 803 
Apprenticeship School of the Industrial Society, Nantes, France...........-.--++++-----+-+---+- 836, 837 
Apprenticeship schools, Hungary ....--.-..-.-..----- Sod pen ao ORR AS ASSES een BeceS yas sone 1159, 1160 
Apprenticeship shops— 
BCT OMOEA sec ee en eas cals ciel we ons corinne cee anwe tine cH emewem ene tae ccieciaeecrneenne 1294, 1295 
FOR MeMal es esOl SUNN oe on wie owt oie ooo ewin ee we clon win time oe sreieatininn seen asin ans mean eencnne 579, 580, 620 
forsmates, BElSIUM . 1-2 - 2s een cen cee reece srrecce ce 594-600, 667-671 
for stouecwpinas, DeISTUI = 68 oe Soko ieee ane eo ees Mee emi ademaete 594, 595 
NCpOTUAANU ames oe ne arena 2 mine me eininiaiss iniein nie wre sa ainieie gimme Bey --- 888, 897, 898 
Apprenticeship shops and trade schools for weaving, Belgium .............-.----------+------ 595-600 
Apprenticeship shops and trade schools, Switzerland.........-----------+++-+++-+- 
Apprenticeship shops. (See also Trade schools. ) 
Apprenticeship system— ae 
Austria, development and supervision of...... Davai eine bse ls es eats Wie arenes tolmats oriole win ine Si 
Baldwin Locomotive Works, Philadelphia, Pa ....-.-....----------+-++++-++-+--++2--+-+--- 
Brown & Sharpe Manufacturing Company, Providence, R. I 
France, changes in .--.- 22... 2... . cence cnet nce e erence rc came eer cee ce nen arcsec nscs 03,7 
Germany, development and supervision Of......------.-+-----+--+--+- 20-2 errr reer eee ee 899-906 
Switzerland, supervision of............-.. see sae) 1236-1244 
Williamson Free School of Mechanical Trades, Williamson School P. O., Pa ...----------- 67, 68 
Apprenticeship Workshop and Housekeeping School for Girls, J emelle, Belgium......-..- Geer 620 
Apprenticeship workshops for stonecutting, Ecaussines-D’Enghien and Ecaussines-Lalaing, eas 
Clonmm : os sents fre eR eet 45 RRL Ge Spe IS StS SER CC TS See eee eae er eee area ‘67-67 
ppeeatecse workshops of the Industrial School, Tournay, Belgium...........------------- 640-642 
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Apprenticeship workshops of the St. Nicholas School, Paris, France..... Mito a cidis'sle tisic Sie stals eens 789-797 
Archimedes Society, popular Sunday schools for working men and women, Turin, Italy .-.... 1196 
Architectural drawing and decoration, course in, Royal School of Industrial Art, Munich, 

BRA VAL LO rad otareitassrateinrat thie eee lel siete ke eTvaie won red stole lore eetern vate Gola leet ce tote etek = oye et alte ate ate fe tece a eee 911, 912 
Architectural drawing, course in, Hillyer Institute (Y. M. C. A.), Hartford, Conn.......1.....-. 219, 220 
Architecture and industrial art, course in, The Technikum of Western Switzerland, Bienne, 

SI PLAe18 GB A0 Re BB eSen a ames c occ Cuore pn GOCo US COlOOr GOBa TD OnUd DnuoOUc HEC DOO ONben: acgnenccosedc 1248, 1249 


Architecture, course in— 
Central School of Arts and Crafts, London, England 
Drexel: Institute: Philadelphia, Pave Joes ce -msc neteec ss soe ese Seeeiae ee eee eee ee 
International Correspondence Schools, Scranton, Pa.....- 2.256.222.2026 -0 eee eacwceeee= see 
Pratt LMSbUCWte BLO OK LV ge N ai Xero ere crenta areiniete etateiaclac tects =i esse) teed gate toc leva/ = eater eemeteoter tate 
State Industrial School, Budapest, Hungary 
Armouranstitute-or Technology, Chicago, Wer a aenriae sos cle cn ctetae emnieleteret= 2 = = eete staayse nee 
Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va 
Arpino Maly, Schoolom Wee vamos and Dyin Sys peer ate sere ielaaie ate solar tates aletatet oetatal=t= ete erate ee 
Art and Industrial Design, Central] Ontario School of, Toronto, Ontario 
Art applied to industry— 


So ava) roy ee Neon oomu WEN hae 5 Hanon omen An ans a ORO SHO Cana econ dem ~oaao an anoosaccakacsocan 
gchoolsior, end schools of industrial drawins italy soc 22. cj. oe <toinle -relaisle ois ssieiai= eiateeiars 1200-1212 
Superior SCHOOMOL Milam Tai nee gece eae stereos te oto Ania ale or late eae areal ete eee 1203 
Superiom school of, Palemm Otel yc seca tetate arate ate tere tele etete ee ate le = ee eee 1204 
Art, decorative and industrial, schools for, France .:........---.-------2-----5++------ 719, 720, 755-760 
Ari imaustrial. SChOO]SOf) |S WALZEDLAING. teria = <\lelerelntal ee Sere aint a aie eee 1225, 1226, 1264-1270 
Art, industrial. (See also Industrial art, ete.) 
Art. schools of, Province of Ontario Canad ane: aeiccce anaes a eee eee eee 692, 693 
Artisans’ School-No: 4, Berlin, Prussia). cij.cc1 aes ila etasiatelelacel-re/afale elle > cite Stet tel ee ee eee a 964-968 
Artisans’ SchooleNo2\ Berlin: (Prinssia dca. «cca. wc ac eee mei aie ininc Seren oeinoe clara ate ee eee ate 968, 969 
Avtdand. Crarte Central Schoolof) London, Bnelands. 22. aceecsenisees = See eee eee eee 1076-1078 
Arts and manufactures, schools of, Province of Quebec, Canada............-..-.-.--------:--- 688-691 
Arts and trades— 
Mbershetth Byening Schooliot, Mo] ai LCA ys i tare te tsetse ate ele ee hte tara 1193, 1194 
Aldini-Valeriani Institute of, Bologna, Italy. -- 1188, 1189 
Casanova Institute of, Naples, Italy........ eon -- 1190, 1191 
CastillinEeSchoolvot: Como, Dtahy:c as smc ears stew = ee ea ae tale eer alata once fe rene aN en 1193 
department of, J..B..de La Salle School, Rheims, France .......... 52-2... 222 -2ss es ceeee 824, 825 
Municipal: Schoolsof, Genoa, Waly <0. oo ean cee n ms nm cease nl sc eee Sas aera 1195 
National School of Ohalons-sux Marne, Eraiee sac - sce ences seiner cideieeaice eee seeereeee 740-743 
Schoolkot, Freyburgy Switzerland So scare cme sn seraiaeinelette ole este iale eee Sh eres eet 1258-1264 
School. of, Livorno, Haly 8 ce ocmicsiSes ao0 sisica cas os ciescine seminar eis sore Seale See eee eee 1194, 11°5 
Schoolof,, During [tally Giacasanc oct ccnmas cane wn canis sia ans ioe eee Sanieree ease ane sees 1197, 1198 
Arts,fine and applied, course in, Drexel Institute, Philadelphia, Pass <2. Sons enc asim cirns 182, 183 
Arts, Industrial, District School of, Saint-Etienne, Framce..... 1.5. ...-seac cess cence cucuneucees 757-760 
Asch) Austria, State School4or Weaving and Knitting... 22.224. occas -nciteee enema eieeeeae 501-503 
Asheville Academy and Industrial School, Asheville, N. © ........2 2.2... eee ee ewe eee eeee 320, 321 
Kehevilles NO. Normal andGollegiate Institute... ncce cecmecieme eee eeeeeeten ceieeiaeateeeteeien 365, 366 
Atlanta, Ga.— 
Clark University: <3: 2 ble seas icicitis sesicieiore, ss rosie 2 simi oie cies vets aise Sasi wees ee eterna eee ee 309, 310 
Geédreia School of MechnoOlogiy tee sr ccc eceeys wae emelneioe cena en nema eee EO e sor 155 
Spellman! SOMMMAL Vc Nc. cp aol ste sictetel ce ieee eh was wistei se on late we eects Oe eee ele ee 310-312 


Attitude of employers, graduates of trade and technical schools, labor unions, ete., toward 
trade and technical education: 
TAAUSUSUR eis cteiwta ie o Penile cicie bre in's Kimi Wtayes m'siare™m nimrete lay pi ataim nvessian etatnie sep u nlete tel stele: isnt eiprefetatate ites tate 
Belgium 
Canada 


Great Britain 
Switzerland 


TWICE Gs States <5. eeu e Us. Sack SEs sc bie craleiein S Sie teebia oiehe wie eer et aie eer v 
Auchmuty system of trade instruction <e 25, 
Audenarde, Belgium, trade courses in decorative painting and drawing ........-...........-- 672 
Austria— 

apprenticeship system, development and supervision Of 52.2... 22... aces seeseseeees aces 451-455 

attitude of educators, employers, and graduates of trade and technical schools toward 

trade andutechmicalec@Uca OMe creek ccmccn se meee ee yearn ret teen ne BR Sere 560-463 

Centralindustrial educational institu tions-s. se. a. letastein sia eclectic cetere ee arrears 437-440, 455-475 

ClASSesio€ ImstibutlOns mks dace cniccien oem c ne aise woe Jee eae ie Semen Oremeeee Poe ee eae paeuGo 437-451 

expenditures for industrial education, 1892-1898 ....................-..--- PRM Senne Fy 451 

HeMeTal’ ATA WaAMS SCMOOIS Rie ictarae «cree si eiwlerssetelelera eis ietere crete elite ee nates eee ere 450 

general handicraft schools .........-.- se yaia elayefeh sts ayn) ain) 0/e (are eine ater seravarer siete atelete es iets tee eee 443, 444 

sTowth ofimdustrigled cation! cs tertemseys oteters/s lett 1e0- arte ete etetete (eran Set eee ote rete 427-437 

higher industrial SclOolsij-- (<2. 2's cawzresyye storia ote. 81s is) ajore care 2c 2 AR ee eee SINT oe enn 440-443 

INGUStrial CoOntINUATLON-S@HOO]S) frei culeterscicicra wale corer erate revere ee ener 448450, 548-560 

Inspection. of Industrial schools. < cece lems < Sosa eae sae eer eae era ee 436 

schools: for foremem'. he i).< Secs ccerastsgeircw cw area Ae ree ere rare eee oT ee 440-443 

Echoolsifor important cromps OL tradesmen wscesteacermeeet ec eienee a cee ae nce eae eee 440-443, 475-490 

schools:for particular trades sc. see coeseiat ease. tee eee eee ee Eee eee 444-448, 490-548 

supervision and administration of industrial schools ..................2---leeeeeeeeeecceee : 3 

tradeland) technica] educationi..)..2s..-tens cote sn Sone Pee ee Cee eee ee 427-563 

trade and technical institutions, number of and attendance at, 1877-1895.............----- 451 

B. 
Bakers’ Apprentices, Trade and Continuation School for, Berlin, Prussia .............+------- 974 
Bakery, courses in, Borough Polytechnic Institute, London, England ....................--- 1063-1065 
Baldwin Locomotive Works, Philadelphia, Pa., apprenticeship system of.................-..- 382-385 
Baltimore, Md., Maryland Institute for the Promotion of the Mechanic ArtS..............-2-- 242-246 
Barbers and Hairdressers, Trade School for, Berlin, Prussia........2-...ccsc+cec+-+cceueessscee 974 
Barbers’ischoolsyUmitedi States: 5 i525 aiince cite i crchone eran ee Oe een 166-170 


INDEX. 1309 


Page. 
Basket Makers and Wickerworkers, Trade School of the Guild of, Berlin, Prussi 
Basket Making and Willow Culture, State School for, Fogliano, Austria. eae : Boe Ae 


Basket Making, State School for, Bleistadt, Austria....... 5, 506 
Basket Making, Wickerworking, and Straw Plaiting, School of, Heinsberg, Prussi 4s 949 
Battersea Polytechnic, London, England ...........-.e.ceeee-- cece eee a ; 1067-1071 
SS ee anne rcp aii inca cnn ete La ee 
apprenticeship shops and trade schools for weaving .!................. i 
apprenticeship shops for females.................. ta ee Boece ake 579 230, O20 
SNOLOMUCESH ER CHOPS ior anes oe eet neki eo ee 2k be em 594-600, 667-671 
mpprenticeship-chOns For/stoBeCutala. ohooh. oon co. onc ks eek ok os obeseca s boudn beets swe 594, 595 
attitude of employers, graduates of trade and technical schools, and labor unions toward ; 
Sracerau gee omricot COUGAHOM <.oescees e hob aes adie dra cese lc: ee eos eee 672-684 
URer OSM SUI ML OBS eee nay is cp me MOOR SD, oo Sees a Ha alc geben: 2) ce cies tee ose IB702600 
establishment of trade and industrial schools. ..... 2.22.20. cccee cece cle ce eececcccccccues ce 569 
growth, recent, of trade’anid technical education... . 2.20%... -cecencsdenevos cece eeeke. 601-603 
housekeeping and trade schools for females. (Sce Trade schools for females. ) 
housekeeping schools and housckeeping classes ....... 02. cceccceccceecceccececececccceucse 576-579 
IERUIRCH IBN BOOGIE 4 BONE cok Swe mec netee es ~~ Ly ---- 580-585, 621-643 
BNEPCCLION- OF trade and Industrial SChOOIS 2.65. cew acoso vw oe eee eos ec enw on deca aneen ; 568, 569 
receipts of and subsidies granted to institutions for trade and technical education ........ 608, 604 
Suan Dake wage Choos. ~ << eh no. tase posse ceed S3cc Go Sos Suge ccas saseane a2 591-594, 662-667 
pineinicsior trade end technicalschools oo... 5.5 22.05. 0cebs oc ec caeetenseeeermcccacbeeces "601-604 
subsidies for trade and industrial schools, system of granting..........2..2.-2202ee0--ceeee 567, 568 
superior trade and technical schools .............-...0.eeeee--e 590, 591, 654-662 
Supervision and administration of trade and industrial schools...............22.2.0202000- 569, 570 
trade and housekeeping schools for females. (See Trade schools for females. ) 3 
ACO POC CHCUBCAIAO Kee ocd copa acne ecw enc n ciayok c msebe inte caceuAn cu ooo a nee 565-684 
AMS CONLNMAUON SCHOOIS. ons. ccc coe so wean re Sassi oot Ste es de ee we een ke ne 649-654 
Ree ROUCOUIMCR MOMenOTTGNOS proce oe cee noe Ce cre Ae irate Gate emma eect nent ee Se dda tee 579, 619, 620 
trade courses for males ..... Sea eek ee Set ts = rain caecier en asada teed one aoe oe 600, 671, 672 
RUT GR MOT SOLINION peed ae oo ne © ese on SERS oe vik Meise ees . 572-575, 604-619 
trade schools for males .............-.:.: - 585-589, 644-654 
tirade schoolsiof fishing’... . 2.2.22. sccs6 Sate tan pe ceaecne feline oe anette eimeniaises ts 654 
ReGneOmin OL teehnies! ecoucnEtinon in Mmeland: .. 6. cn. oi. ow cet oe neat es os Does c balbeeie cess ounces 1000, 1001 
Berean Manual Training and Industrial School, Philadelphia, Pa.................2.0.....0005 91, 92 
Bergamo, Italy, Industrial School, Royal Technical Institute of Victor Emanuel II......... 1183, 1184 
Berpreichenstein, Austria, State School for Wood Working .....-.....-..0.0-.000cjeecceee ceases 507 
Berlin, Prussia— 
LECH AS PREIS ASS MONOTONE NO Tae RR a et Rea eee fe ree eh ee 964-968 
ENTE ASR OST ET NCU LCN sa SS SS BO ee ee rs A ee, Seren 968, 969 
Sa astea A EAR CER cn en oe in wp wink Min eee ee cine tee aah eae, Se Sie. Shaw om wre Re cee 969-971 
MURCIA CON Git AIsON SCHOOISAOL PITIS { ehe os cir scien sn «sens wo ie eins sinle sais See wlastzincls ola ale 971, 972 
ER LI TOA TIGIRG ETE AONG rs a oe ate Sale niacin < cieivieieieiee ee reic Salevia alee in'eee.e miei e sic aistee 916 
Parner rp TIN TAINS OES los oie coo She fae ate cm letet aS me sain. ws Aten (aaa Ae aman la aferatare Sosmleaie'e 977, 978 


School for Carpenters and Masons 
School for the Building Trades .. 
School for the Textile Trades. 


SehoolworenGuetrigQnc AR doar fon fccen se wess + cessecen 
Rol eae HET CM CULE SOCIOL Gao toce em ee nem eee oi oe conic ices ciate Si vleleinmie wine <reMictec cs aiclectarne aie 
Trade and Continuation School for Bakers’ Apprentices ............-..-------------------- 974 
Traceand Contimuation SCHOO! 10r BlacKSmiUOs .¢ . . 2-2. wise: om wines Saws oe ninin ae eee s edie ence 975 
Trade Ana COMUInUAtON SCHOGL TOL SROCMAKCTS. © oo. pc cncie nc wcom aarias sonnei ea cleisitia sieges 983, 984 
rnd eC AaCtOONMMUADIOM SCHOOL TOL Lat Ole cco oir ainte woe 203 ovine sia aise maa sis tee elem nn ele 984 
Trade and Continuation School of the Guild of Chimney Sweeps.....-.-.--..---.--------- 978 
Trade and Continuation School of the Guild of Saddlers, Trimmers, and Trunk Makers -. 983 
Trade and Continuation School of the Potters’ Guild ................-.---+..--------- STE 983 
Tirade SCHOGE TOR Carers AAI PIA IMATOSSCES oor 5 oo» o)-o hc .n'< onic n iain bis a sito = sin vie acne e's none mares 974 
PRTAGE SCHOO TOTAC ONMCCELOM CIN. miatoet oe cian aie oie a aie ainfa w ois win a eine dlalnismlein sine cle w/eya isin ele stems 979 
PLAGE ENO OM TOR TOROS eye oa eerie cle min/s wiais 0. ciclo es wie nie =ialajeye mati sialic 6 wieais ai~ nin <’cin'nsisa e\ele/a a's <)s 975 
Trade School for Painters.........-- BAERS Se Sars 981, 982 
Trade School for Paper Hangers and Decorators ..... 982 
MAGS SCUGOMLOMPNOLOLTAD NCS «<< <n ale niclec nim aime abe renee see na-+ cee nena ae oe 982, 983 
rade Schoo! tor Primers’ Apprentices so. - oc se cise nn oo ~ nei cane mein emi ree nigaidens sentences es 983 
Mrade;school sor MnsMiths.. se = a. eee one eisiele ein einen we ere es oials oc Ss. baa SERBS OSOED 984 
Mire deisCnoOnonthier Glazier Oma 22 seer sce sesene ote eres cee vio acincaegaslsseGeciezcessres _ 979 
Trade School of the Guild of Basket Makers and Wickerworkers ........------------------ 974, 975 
Trade School of the Guild of Bookbinders........-..------ Pepa OH SnCRB babe ouBeria wSSdn aoe 975-977 
Trade School of the Guild of Wagon Makers and Wheelwrights .........-.-----------+---- _ 984 
Victoria A pea Sih GON aka coe 3 iad Se tse OGRE Gn R OAD OS Nene Be tno a One OSse boar nncaa 973, 974 
Bern, Switzerland— i 
apprenticeship ShOPS ......------------ccee ee cee ee ee cent eee cette cece ete e ee cere eee stetees 1204, 1295 
Trade and Industrial Art School.......-.- foe ee eee eeceence cece rece tec e cece scceeecctccareces 1267-1270 
Bernard-Palissy School of Industrial Art, Paris, France.....--.---------++++-++++++++222e2200 0+ 756, 757 
Besancon, France, National School of Watchmaking .....-..------++++++++++2+2222eee ese r teens 812, 813 
Biella, Italy, Trade School.........---.+-----+-+-----+ De Be eae eieleisiaie nial sieisinin'= ie sis e Peni a claire 1 179, 1180 
Bienne, Switzerland, The Technikum of Western Switzerland ..- 1245-1250 
Birmingham, England, Municipal Technical School.....-.---------++-++-+++++++-+-+>- - 1001-1011 
Bischoffsheim Trade School for Girls, Brussels, Belgium.......-.------------++--++-- erase dee 607-611 
Blackburn, England, Municipal Technical School ........----------++++++++++222222eesr ree 1011-1014 
ksmithing, course in— ° : = 
Bone and Slater Memorial Trade School, Hampton Institute, Hampton, Va.......-. 341 
Georgia State Industrial College, College, Ga....--..---.-----2+2eer ere e ces ert ee eetesteteees 
High Point Normal and Industrial School, High Point, NNO ee esis ines siecimcs Sein cima) FS 3 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala.....-.---.-+-++++-----+++++++0-- 294, 295 
Blacksmiths, Trade and Continuation School for, Berlin, Prussia.....-...----++---++++++++++- 975 
Bleaching, dyeing, and printing, course in— 
Manicioal Technical School, Manchester, England......--------------+-++s+e- crete teens oF ae 
Royal Technical Institute, Salford, IDeteA RCO 35. See Sees aut ey 


Technical School, Bolton, England ........-..------+--- +++ sects erent tet e ects eects ee ees 
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Bleaching, dyeing, and printing. (See also Textile, etc.) 
Bieistadt, Austria, State School stor Basket takin i vse <lesrepse is erat atatnce airs ee eee epee 505, 506 
Bologna, Ttaly, Aldini-Valeriani Institute of Arts and Trades.............-.------------+---- 1188, 1189 
Bolt ‘Court Téchnical School, Lotidom-bmelands 7 aoe. aac ces wen geese ne coment rere eel 1065-1067 
Bolton, England, Technical BOHOO fess 3 elo oe ae ee ES 1015-1023 
Bookbinders, Trade School of the Guild of, Berlim, Prussia. 22.22. 2.2 5. sees see ee ee 975-977 
Bookbinding, course in— : 

Central School of Arts and Crafts, London, England ........-....------ vidi Be SO AE 1077 

East London Technical College, London, England eS corte os SIE oe, nike 1075 
Boot and shoe making. (Sce Shoemaking, ete. ) ‘ 
Bordeaux, Branice, coursesiof the PhilomaticiSoci eb ys se aac ante 5 ee a eee ie ee 845, 846 
Borough Polytechnic Anstitute, ondOn, Bela Cha a. 2 accra seine) a eee a 1062-1065 
Boston, Mass.— 

American. school of Comespondence 25... set hese ee ana te ees hee eee ee ee 230-234 

Boston, Asylum; amas Harms S CRO ONS ase este eta ale mace pac te aw ee ee 


Erie Pape School of Art. —..----2- sas-= 2. 
Lowell School of Practical Design 
Massachusetts Charitable Mechanic Association Trade School 


North Denmet Street Endustrial SCHOOL ooo. 2 ee on os se as are cane gee ina yall 
Norton ond: Wnion Meade: SOOO aa. ire sche acim crs eteieteraaienstectxiet t oielstos ei aisinias einai er eile 61-65 
SOLS 1SWMSURDUUC Koo ape wa apenas = my femal alae me elem 118, 119 
MEIC evening, drawing: schools 2222. .cm. ae a ane ee a et es le 274-278 
Sehool of Drawing and Painting, Museum of Pine Arts .--<—- We a oon ae ee ae 251-253 
Wells: Memorial, Imstititecs co.cc. sees «acs wane oe oe Pete 200, 201 
Women’s Educational and Industrial Union School 115-118 
Young Men’s Christian Association School........ - 214-218 
Young Women’s Christian Association School... ~ 111-115 
Boulle School of Furniture Making, Paris, BEATICOU noche Soe ot ene a a 777-779 
Boylan Industrial Home and School, Jacksonville, Pla .. 2... 2.022 2 <<< 22 nan cen enone n= eene= 307, 308 
Bozen, Austria, State School for Woodw OT KAN Oreo cS Sie ala ate eee ooh ree an cre ee 568-510 
Bradford Municipal Technical College, Bradford, Bueland——. :- 222-2545 = ane ee ee 1023-1027 
Bradley Polytechnic Institute, Horological School, Peoria, Pleo. Se ave ore ceeaan mepacapoae are 159-162 
Bread making, course in— 
Borough Polyteehnic Institute, London, hme land: <a. 2 =o aca cinn aa en leieriee ine tele ees 1063, 1064 
Merchant Venturers’ Technical College, Bristol, England ........-..-.......--.-.-.----- 1028, 1029 
Brewers’ schools, United States: 
American Brewine Academy. Chicago, Tee. se encanta nls teiatelate ieee ermine ieee 97,98 
GEVeLOpIme mi Of SS Ae seo siete sie is eiaislntas are alee slate ctersiatasis isle seme cteteels 21. ctcacaterets cht ene el ae eee 94, 95 


Hantke’s Brewers’ School and Laboratories, 1 Milwi rukee, Wis 

National Brewers’ Academy, New York, N. Y...---- 

United States Brewers’ Academy, New York, N. Y 
Brewing, Superior Institute of, Ghent, Belgium 
Brewing, Technical School of, Ghent, Belgium 
Bricklaying and plastering, course in— 


Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va........- 340 

Tuskegee Normal and Industrial Institute, T uskegee, ANG co cuenta saan e ranlc ne ace eee 298, 299 
Bricklaying, course in, High Point Normal and Industrial School, High Point, NaGseqene-m 322 
Bricklaying, ete. (See also Masonry; Building trades. ) 
Brickmaking, course in, Tuskegee Normal and Industrial Institute, Tuskegee, Ala. .......... 299 
Brickwork, course in, Merchant Venturers’ Technical College, Bristol, England 1029 
Brienz, switzerland, School-of Wood Carving: s- «sq sac saccisetsnietcis nas ans nineteen seine ete 1292-1294 
Bristol, England, Merchant Venturers’ Technical College 1027-1031 
Brooklyn, N. Y.— ’ 

Pratt Institute: ..-.2....2.. 36-54 


Young Women’s Christian Ass 
Brown & Sharpe Manufacturing apeens Proy idence, R. I., sep eecee es system of ...... 385-388 


Bruck a, d. Mur, Austria, State School for Wood and Iron Work Ropes ee airgap see 524-526 
Brussels, Belgium— 
Bischoffaheim. Trade Sebool foriGinls:. 4... soem sacchctemisem aie cretneierc a cae atacienee Bee eee ee ee 607-611 
continuation coursesin: dress cuttine- and. making —..cameccsc sees cen: oe eee eee 619 
National School of Watchmaking, Fine Mechanical Work, and RG CERCIEY sas ee eee 646 
Trade and Housekeeping School for Girls, 10 rue de la ROUG. cate ere anne ee 617 
Trade and Housekeeping School for Girls, LO? mae Terre Neuve co ete eee eee 616, 617 
Trade'School foriGinis: 26 1we du<Pomcon! 2 Asse ose n ee ae vice Sone cee one een ee 605, 606 
Trade School of Jewelry Working and Chasing --- 649, 650 
Trade School of Printing.......5....... oe -.- 650, 651 
‘Prade School: of Pailapin es x... cone 5 Sane SS ee clint ee 647, 648 
Trade School of Upholstering, Draping, Primming, Furnishings etes5 2 ssess on no cee 651-654 
Budapest; Hungary, State Industrial SCROOM c2..20-- sce eee catenin cece ete eeee eee ae 1163, 1164 
Building and Industrial Art, School:of, Kaiserslautern, Bayariio. ce. ccs cesceeenece. oe cee 908-910 


Building and mechanical trade schools, United States; 
Baron de Hirsch: Trade School, New Yorksis Yincscet cite <i eestee eet ree eee 
Berean Manual Training and Industrial School, Philadelphia, Pa 
Boston Asylum and Farm School, Boston, Mase a. oe carter eae daa ee 
California School of Mechanical Arts, San es Cal 
Hebrew Technical Institute, New Y ork, NOY ccc antennas Ree eee ene eee 
Highland Falls Trade School, Highland Palls, NOY 
Institute for Colored Youth, Philadelphia, Pa... 
crane aeane ERO TE New ¥ ork, N. R! 
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Building trades, course in— Page. 
as Wpniaihin'G Wise Bue ordbateretsiWmuroniniare@ aa Rareleiciotonisiebre 1069, 1070 
SEE Ce Seca EEE er pe de PoC EEN 1252-1255 
Ret eo Me: 1092 
= ce eee ee ee ER REI 1124, 1125 
eS aE EER Se eee eae. eee FR 1162 
- 1006-1008 
ae 1040 
ekeinie’S 1082, 1083 
1260, 1262, 1263 
we EAR EE EB AS, Se ee ne as eas 483-486, 
Rs On Oe ee ee ee ere eee 477, 478, 480 
SOE STS ea gle Se ES Re a cy a ne 927-930 
ese ox S el alae isn i iain Bruna OS's sh rtareaa era wide ara'c owe anivicie ees 270-127 
(9 Eee 8 a i aa a ee ela eine 
883-887, 927-984 
anne cis 22 SS Se Se Ro Se ee 1250-1258 
Ee ee ee RE a one caaatioen 1297, 1298 
Cc. 
Cabmetmalcers, School for, Berlin, Prussia... ...--...sne-cesccecscennesaecoceuecasiccceces 977, 978 
Cabinetmaking— ans uN 
BOUTSe FOr oA RusaItS PeNOOUNG.b, Beri, PRUNE» o..< 50 5-Glacic cacalacngns acdaccmacmienl ec 965, 966 
course in, Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va. 343, 344 
Course in, Henot-Watt Collese, Bdinburgh, Scotland -.. <<... <<. < 2-sedcee eens -waveee 1125 
School for, maintained by the Association for the Protection of Apprentices, Paris, France.. 837, 838 
SUR ENS SB EES) oe ro en er a eee eee 517, 518 
Cabinetmaking and carpentry. (See Carpentry, etc.) ; 
REO TD CO OLOECE SCHOOL CaueOUT, BN oe yrecic = cis obra olor ciniieis oe wn fin Suimeidinenciaoneemaemar) eee 
California School of Mechanical Arts, San Francisco, Cal 
Raltaniwetta, Tialy, Mining School - =... <<. os... eescusv ceo - sks SO pe Re eye nc ee 
Caabrar, Pramee, Mumictpal Drawing School .... 2.2... 2. cece Senden nec ememene ee 
Cran phwtl Ait. COMPO TINEINGEIE! COMBE 5 ous 656 ook on sien cls os we Weal a cele tammemsiqena 
Canada— 
attitude of employers and labor unions toward trade and technical education............ 698, 699 
ACC HI. PCCRMICH COUCATOR <2. a. <a<c csncmaia ca spedwisaanweacncae ---- 685-699 
Copadian Horolosical Mstiute, Toronto, Ontario ..< «2. c0. come nwa wie nein Soca cieewieenonceime 696, 697 
Candle manufacture, course in, Leeds Institute of Science, Art, and Literature, Leeds, Eng .. 1055 
Canning, course in, Tuskegee Normal and Industrial Institute, Tuskegee, Ala..........--.--- 305 
Cantonal School of Industrial Arts, Geneva, Switzerland................2-------eeeeeeeeee ee 1265-1267 
Cantonal Technikum, Burgdorf, Switzerland ...........--deseccceccenses 1250-1258 
Carpenter and Masons, Sehooltor, Bertin, Prussta oc. occ nice d- scmeiaiainecemisa caisias cisiesecimenas 979-981 
Carpentry and cabinetmaking— 
ZO IS NOUS NOVO UML TS UN YSU ATT Cs cna 20 (sc: b: 949, 950 
course 1, Paliver iastitute (¥. We C.A-), Martiord, Comm. <<<. cnc. cmwcicecscncweciees so seme 220 
COOLIO NEO PSEC ON CERES tag ee Pc wcaiciain Selon s Sicaiaisias qu ofa siainciemaian(S cisteim etal me wakes 951-953 
Carpentry and joinery, course in— : 
eCree EORULCCHIIC. NOMGOM. MA SIONIG ooo 5 <caeisie ac sie'sia ass slo icie ss onee ve en swieeimnieelacninsinn = 1069 
Heriot wai covese, Mdinburein, Scopame. oon face bee oka ala nina. oiciainins aninie Siapwinyaiaietoialaretece’aietaieis 1124 
Carpentry, course in— 
Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va ......-. 339, 340 
George: sere meausirial Collere, Collere, Ga, < oo 5. ee ecemmnincatela a wala arincinae tee manaen 312 
NOKIA LOM ENSittIte. OMG OM, PINON. 0.5 yin ocinnie se wiateim wintvinialaivlainis]~ staan 1m mie a/alaintlainis se 1082, 1083 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala .........-.-----------20--+-2 202 292-294 
Carpentry, ete. (See also Building trades.) 
Carpentry, schools of, maintained by Employers’ Association, Paris, France ...........------- 827 
Carriage Draftsmen and Mechanics, Technical School for, New York, N. Y 205-207 
Garriaee imarers, iradeicourses or, Paris, HrAMCe. .- 8 - <--.o.0 2 enna ain = iam nos eine nininisiniwinnreieinaaioins 827 
Carriage Workers, Apprenticeship School of the Association of, Paris, France....-.-...----.-- 802, 803 
Casanova Institute of Artsand Trades, Naples, [tal y’.<- <2. cccccinec cine va anern nenameeeecscen 1190, 1191 
Cagtillum: School of Arts.and Trades, Como, Italy: «2. n-ne cc cicinn ciannenaidane onitinie eines occnee 1193 
Canvounm cenoolOL Cmenmiisgry, hemi, UGVEY. 5 Fae orc namie iepetm aie laminin sim aja apni naiaisinie materia sinieins ainesios 1198 
GerniTa mC tiyCOMEZO EM COM GE co emis nnn warn woe erica tlm an vie ene mone nen ciate sleeseineannieinss 315 
Central industrial educational institutions, Austria.............----.-- 437-440, 455-475 
Central Ontario School of Art and Industriai Design, Toronto, Ontario ERS on me oe 691, 692 
Central School of Arts and Crafts, London, England....--..-.--..--..+22.-------seee nec ee eee 1076-1078 
Ceramic and related Industries. (See Pottery.) 
Chalons-sur-Marne, France, National School of Arts and Trades....-....----+-+-++++-++----+-- 740-743 
Charleroi, Belgium, Industrial and Commercial GChOOle ese aseasiian «sleiiniaisnacian anianiga ine ease 622-624 
Chatelet, Belgium, Industrial and Commercial School........-------~-----+---++-++-++-+e0--eeee: 624-626 
Chaux-de-Fonds, Switzerland, School of Watchmaking and Mechanics...-.-.-.-. Sobeer eens 1287, 1288 
Chemical industries, course in, Technological Industrial Museum, Vienna, Austria.......---- 461-464 
Chemical technics, course in, State Industrial School, Reichenberg, Austria -.-......--------- 478, 479 
Chemistry and Physies, Muxicipal School of, Paris, France.....----.------4++--++++-+++2++++++ 779-781, 
Chemistry, Cavour School of, Turin, Haly-.-...-.-..-------- wae nace inane cersegatacnneecccecenacce 1198 
Chemistry, course in, Cantonal Technikum, Burgdorf, Switzerland......-.-.---.-.----+-+-++-- 1257 
Chemnitz, Saxony, Royal School of Machinery Construction ....------ 922, 923 
Chicago, IlJ., American Brewing Academy......--.----------------++++ 97, 98 
Chicago, I]., Armour Institute of Technology .-..--.-.--------------+---+++-+++ 125, 126 
Chimney builders and repairers, ete., trade courses for, Paris, France .. : 828 
Chimney Sweeps, Trade and Continuation School of the Guild of, Berlin, Prussia ..---------- 978 
Chrudim, Austria, State School for Woodworking. ....-.-----.-+-+-++++2--2 2 ress eer tt erect tetete 510-513 
City and Guilds of London Institute— 
LEC ITT Tarr OLA ONe ena tote a cic cine SNS eee ceIa)erm diin'a:« ao slaisln/sinis\sie sinin visioa ei alpininsiniosemaivineisiaine 993-996 
influence of, on technical education .....-.-----.-----.-2+e eee eres e ester rete s tenet tress a 
9S 


subjects in which examinations are conducted by 
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City and Guilds Technical College, Finsbury, London, England......... aelctneiae Nae eee iEe 1060-1062 
Civil Engineering and the Building Trades, School for, Zittau; Saxony. -.2...---.--- 931-934 
Civil engineering work, course in, Cantonal Technikum, Burgdort, Switzerland .. ~-- 1254, 1255 
Claflin University, Orangeburg, Se ies Se LE Sic ee es ee 328-332 
ClarkiUniversity cA clan ayn aire acacia cise sararaee tie roveiatetetn aie terete yalet ok ale ska etatetetete ateta(afe te tele ce tatet == late eta 309, 310 
Clay modeling and stone working, course in, Hungarian industrial technical schools......... 1161 
Clay modeling, course in, North Bennet Street Industrial School, Boston, Mass ........-......- 171 
Clayton, Del., St. Joseph’ s Industrial School for Colored BOYST. i wiccocsines ch sees ee eee eee 92-94 
Clemson College, Sota Carolinas x so cclr cas Ses setae Sete ete cin einie ibre ea nlatets statale eee ore mete oere asian 20 
Clock and watch making. (See Watchmaking, etc.) : 
Cluny, France, National Practical School for Workmen and Foremen...........-.--.--------- 744-747 
Cluses, France, NationalSchool. of Watchma kine see. 0-7- 4 accnee see cee aie ee eae seine 813-817 
College, Ga., Georgia Stateindustrial (College. ..m <2 --n- Fe cone e esiaixa Se EIST sic ntede erase 312-315 
Colles eros WittlesAsr Gis miss Cerrina Mea yee aes ete ere stare aie ea eater re een eee etree 1197 
Colored pupils, schools for, in the North: 

Berean Manual Training and Industrial School, Philadelphia, Pa........-......-..- Sob EE: 

Institute for Colored Youth, Philadelpinae hae jaaae cc clestews > meals e ts sie eisisie= eters See ets 

St. Joseph’s Industrial School for Colored’ BOYS; Ola yicOMeD ela. samascce secession eae 92-94 
Colored race, industrial schools in South for. (See Industrial schools in South for colored race. ) 
Colored race in the South, development of industrial training for the........-....-.-..---..-- 
Columbus, Miss., Mississippi industrial Instituteiand!/Colleves.- 252. .4. senses seer eases 
Commerce and Industry, Practical School of, for Girls, Marseille, France............-....--... 
Commerce and industry, practical schools of, in France........---.--..-.---:..------- 
Communal Trade:Schooltor Girls; Mons; Beleiimy 25 en) esi aie = = aes ce 2 = alate tele ere) «la /ateistenaintorela 
Como; Italy, Castillini Senoolot"Artsanid Trad és 2222 oa. ssee cee sence asec eee eee 


Compulsory attendance at continuation schools in Germany, law relating to 
Confectioners=£rade'School tor, Berlins Prucsi ar ence «ete sees cio encanta teem 
Confectionery and Bakery, National School of, Borough Polytechnic Institute, London, 
PO PIA os waders fo erea Sacre ticle fmt es eclaih oe Siae am Reis sie eaten stare one haw aininte aie etree tela ate erie taraee i! 
Congregational (Saint Luke) schools, Belgium 
Continuation and handicraft schools, industrial, and trade courses, Switzerland.. 1230-1234, 1297-1299 
Continuation and technical schools. (See Technical and continuation schools.) 
Continuation and trade school— 


forBakers}-Apprenticess Berlin Prussia sjarareeisiets sia sate sai sisia ote siete ciate ietniatets instars ASaqpoSdonCse 97: 
for Blacksmiths sbenling Prussian. eee ee see ee ee eee eee | Roce me Seine tae e eens 975 
for Shoemakers:"Berlin: (Prussians. sooo nasanesie cre ones sete te eine oe ae nee Mae Re Eee 983, 984 
Hie Ute Hones), Beker abba UCR oe codedane ra Header ps eoc quads sos beac reac wb aoanScSageaaesEscn 984 
of the Guild of Chimney;Sweeps, Berlin, Serussia seeesine ea sas cae ieee eee eee eee aes 97. 
of the Guild of Saddlers, Trimmers, and Trunk Makers, Berlin, Prussia}. sacs. cae eee 983 
of the Potters’ Guild, Berlin, PLUSsla sess roc s aah coe a eee See oan Ee aloo eee 983 
Continuation courses in dress cutting and making, Brussels, Beleium’: 255-5 secretes ne eens 619 
Continuation School Victoria, “Berlin, (Prussian «sec ceccctcccchce deseincee cena ene astencc ees 973, 974 
Continuation schools— 
compulsory attendance at, law relating to, Germany .................cceseecees BRO SACeS 892, 893 
developmentiol, United: States nic. So. eoae «c kee a cisrolele es ee nee ee anaes Se ieee See mere erate eter 
Indwstrial; Awetrigs ste se cee homes ae te cen oe oe a eeien eae tie sie na eetets eee ra 448-450, 548-560 
industrial “Belgium. Asesont n-ne om sake ac iss acwisis os cia ine Sa oie Bee ee eo ei eee 580-585, 621-643 
miumicipalforeiris; BerlintiPrissias..c-caess coc. cosine esa nrelete oe a eee eeyelerge mineine eee 971, 972 
number of and’attendamce’at, by States) Germany. soc. cc << + sae ncmieecia cee aclisceee sence 896 
tradeéanddndustrial, (German ysae sensor cscs eo carcasiene acclenintenn aeeemeerecme tac 889-896, ae 984 
Trade: Bel Simi soca oh eo csc ae a Sak ee ate eae ee Ie ete ale eet eee 49-654 
Continuation schools and courses, trade and technical, France.................------- 731-737, 86-849 
Cooking, course in— 
ClafliniUntiversity, Orangeburg: iG. Co cascetes aeciensie sn aniecme ce sieeisiecciaietaceie. Seer eee eae 8381 
High Point Normal and Industrial School} Hieh* Point. UN. Ou. «craic cise setae ois o tein she eee 822 
St. Paul Normal and Industrial School, Ma Wrence ville nV see ee meee eens len me eaeaNE 852 
Tuskegee Normal and Industrial Institute, Tuskeree, Ala on saicjsinisicitictoisisisieeiesie. orotic eats 302, 303 
Cooking. (See also Domestic, etc.; Housekeeping, etc.) 
Cooper Union, New York, N. rc oN OL ene oe ane AO i a ae RG 235-242 
Correspondence, IDStPUC TOM DY c.- « cesar dees eceniseiee semaine Went dee eee ac oe RET ee reece 223-234 
Correspondence School of Flour Milling, ete., Paris, France...........2..ceee reece eee ceceeeee 838-840 
Correspondence schools, United States: 
American Correspondence School of Textiles, New Bedford, Mass..............----2-0e00: 155-157 
American School of Correspondence, Boston, Mass ..c.5... 0. cece cece c wc ccimescncccccccccces 230-234 
International Correspondence Schools, Scranton, PGine ovis eqns nen ce coeancehe cae ane mee ines 225-230 


Cotton. (See also Textile, ete.) 
Cotton dyeing, bleaching, and printing. (Sce Bleaching, etc.) 
Cotton manufacturing, course in— 
Lowell Nextile School muowellyWlagsmeessccncers st etecetaneem aeee enn enaenes potas cee 143, bee 
New Bedford Textile School, New Bedford, Mass - 
Cotton spinning, course in— 
Municipal Technical School, Manchester, England 


097 
TechnicaliSchool, Bolton Hug lan dn caviscsies vie vies celeron memen tes tnenc ccs seen etemrecre io1e-1018 
Cotton weaving and designing, course in—~ 


Municipal Technical School, Manchester, England .............-...-0. eeinein sie sisleisfalsieseie cis 1097 

TechnicaiSchool, Bol toms iin ol aid oeesce.. perceive se sice cree ae ote ree ie ree eter eee 1018-1021 
Cotton weaving, course in, Philadelphia Textile School and School of Industrial Art......... 188 
Coventry, England, Municipal Technical Institute and School of Art -...................... 1031-1034 
CrefeldiPrussia,/School for the Textile Trades. sas. sseconesece camer nn meee nen ene nee nee 943-945 
Crozet, Ya:, Miller Manual Labor'School of Albemarles tc, vcs sccucecsccemeeseente cence eeennee 86-89 

D. 

Dairy school— 

University of MinnesotaySt.-Anthony, Park, Minn Snccessossscneaene cei ce cetera: ieee ieee 109, 110 

University of Wisconsin, Madison Wisk sce come cn ce cote ce eee ee ee eae ete eee 100-104 
Dairy schools, development’ of, United States ©. . 0.62. ..cc eee en none a ee ee 99, 100 


Dairying, course in— 
Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Welraccoocins 346 
Ontario Agricultural College and Experimental Farm, Guelph, Ontario: Sf ee 687, 688 
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payne, apt in, gag nowennes OR MUMINET States secs wea dale ede oot 20 
airying, department of, Iowa State College of Agriculture and Mechanic Arts. Ames, Towa. 4-10! 

Decorative and industrial art, schools for, France ............-.-.220---.. 2.0. 2 me = 719 450 785780 


Domestic service and housekeeping schools, Switzerland ..............22.2.222-00. 1228-1230, 1296, 1297 
Domestic training, millinery, dressmaking, etc., schools of, United States. (See Dressmaking, 


Dornbirn, Austria, State School for Machine Embroidery .................2.0cccceececececceces 490, 491 
Dortmund, Prussia, School of Machinery Construction. -............. Sea erase Se aie be eee ate 921; 922 
Douai, France— : : 
CPYS TE ON OOS LENSE OOO I AR sy Sear SPS I ee 
Munteipal Academic School . 22.2 bc5..cc.c00..ccus 
School for Mine Bosses and Foremen 807, 808 
Drawing and decorative painting, courses in, Audenarde, Belgium ................-222-2--0005 672 
Drawing and design, course in— 
EEtIGdE aE SCROOUOL ATE, (BOStOM . OLAS 2. gu dawe ceric oeabee ad ccenicmeaecrictiean Sisce dooaeeenes 264, 255 
Nonthamptomaaspoate, London, England 2 2 22... cc ccc gc dcanmeencalncs feeensbeccanees 1079-1081 
ETRE RH EM NURERON PMOONCL VILACN SY) ot eos iain ee cs oGe now nin ge Sere te cb b ode ck cewicw nase ennes 43, 44 
Hinedke tained Senoglor Design. Pro widence, BT. oo. Soc ces Sew on ue cnee senua ce eeoe 248-950 
Drawing and design, industria], development of instruction in, United States ................ 20-22 


Drawing and design, industrial, schools of, United States: 


Cooper Union, New York, N. Y 235-242 


Eric Pape School cf Art, Boston, Mass 253-256. 
Evening Drawing School, American Steel and Wire Company, Worcester, Mass........... 279, 280 
PICA nla eee OIG ea EONAR Dy ele oc i Sato cis'e/2 wis is ssejois'o w sinialera & dieie s.sisicie eieieaalsis ote nnioeicw 268-271 
ewe SCnGouor Practical Desien., Boston Masso foc. ide. cv ans cciness aalecnc oe mepelionecmeuee 259-267 
Maryland Institute for the Promotion of the Mechanic Arts, Baltimore, Md ...........-.. 242-246: 
Massachusetts Noma ATE SCROO!,BOStOM, MaSS o.-2 co.cc. ce ewe cee eo cieeeTae vinwieeemencetece 271-274 
National Institute of Practical Designing for Women, New York, N. Y......----.-..------ 267, 26% 
New York School of Applied Design for Women, New York, N. Y ............--.-...--+--- 263-267 
Hew sori reno OF Att, Now Work, NW scsc cs were ces ween cs sin ciosie copies snes es pis'p cialain eae 256, 257 
Philadelphia School of Design for Women, Philadelphia, Pa ................---.-2-2------ 257-259 
Public Pyvenine Drawing School; Lowell, Masse cic ce <cisise sciccceidisis aisle’ sities esis nccisie ae sine selec 278, 27% 
PEE VEnInE Drawine SCHOOIS; BOStOM,-WLASS. oie cic ac occ scien se Sacsle ol deme cee enes ce cmelc 274-278. 
inode Island Schoolot Desien, Providence, RTs ss oc cce nsec acegetevencies osaisesc'cieas Seleceas 246-251 
School of Drawing and Painting, Museum of Fine Arts, Boston, Mass.............-..-..-- 251-255 
School of Industrial Art and Technical Design for Women, New York, N. Y ....--..---.-- 261-262 
Wilmington Institute Drafting School, Wilmington, Del.........--......---..- 22-2 e eee eee 280, 281 
Drawing and modeling— 
SAPe MS CHOOIMOL St. UIICh Wt GOGO PAUSTIID: 2. cic :ciciciale eleisicic wiais ='s,0)e v's als ainjsiate atisace <ldwcie'ane 545 
Trade School for, of the Union of Jewelers, Goldsmiths, etc., Paris, France......-....----- 829, 835 
Drawing and Painting, School of, Museum of Fine Arts, Boston, Mass....-.......-..--..- -- 251-252 
Drawing and trade classes, free evening, of the public schools, Springfield, Mass ............. 208-211 
Drawing, architectural, and decoration, course in, Royal School of Industrial Art, Munich, 
BESSA EET EY ra estan ee = oa wine alain iniaiei<'n: m 0) ele /niniuie </stnter= wit ieloiis\/eininjs/aie.nis/s b/0]sjaleieiaisioinin\sisles esele s/e'p 911, 912 
Drawing, course in— 
Bischoffsheim Trade School for Girls, Brussels, Belgium..............----.----0---eee- eee 607, 60% 
CrananmOmiversity MOTAMeODULl. tr Omer sce c cee nic seme once ise ainivis aint miele etaceiesiele cin idleimajeler= 29, 330: 
General Society of Mechanics and Tradesmen, New York, N. Y -- 192-195 
MilivershnaitnTeneeiM O-cAc\. MALtLOrg, COMM > canis octssmele eS ee 2 wee swims sin 219, 220: 
Maryland Institute for the Promotion of the Mechanic Arts, Baltimore, Md .............. 243, 244 
SON ON OAC SCHOOL Panis MLanlCCs 22 -ace iia es fe eleclatsiao syeie'® oie ein dlereialeimis|q sycle bie « 001a10.0/:0 sle:aiklele/me 798: 
Ste un austiial School, INDSDLUGK, AUS on snc a) -nleric> ot wia/acms en cin alow onsite ens cia shinee wan 488, 48% 
DC SONOO OL GATS ay CLVMELS SOLON LIN fae ote ooie im raleieim tnx «!a(t 1oja\elame slareisiriaisininjn{zin/wiala"s = «)nialewinaie 614 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala......-.--.---------------+-- 292, 305, 306 
Drawing, industrial— : 
courses in, Germany.....-.-..---.----- 22-222 - eee eee ee ne eee eee e tent n ene e 896, 897 
Germain-eulom! SCHOO! Ol, PAvIS, PLAICE 2.20 soccer 22 enn cinceniee sean ninise serine ene vcs esien 850, 855 
EMOOIS 1ORs HLAIWCE eepins os c= were sins sina @ via nelels nina nine ei 737, 738, eee 
SOHOOIS TOL, ELUM CATV) sre sc ces cie cle oes osis ow cele milan eie = wie lnjelajmrlaistainiare cia ayclescinisinis wis)aisiniitie vein aieie nie ? 4 
schools for, Switzerland ......-...---.------ eee eee eee e eee eet eee eee e ee ett ence ees 1234, 1235 
Drawing, Municipal School of, Cambrai, France ....-.-------------++--++ 22-2 steer eee eee css 849, 850 
Drawing school— : me 
evening, American Steel and Wire Company, Worcester, Mass .......---2..---+-++-++-+++- 279, 280 
for Girls, Eighteenth Arrondissement. Paris, France 852, 853. 
for Girls, Second Arrondissement, Paris, France ......-----.------+-+-++++--02- 2 errr etree ee _ 851 
for Girls, Tenth Arrondissement, Paris, France .....-.-.-------------- 851, 852 
Public Evening, Lowell, Mass .........-..-2.0cenecseee nee n cee cece crete e neste ese e ec ceeeteae 278, 279 
Drawing schools— 
EMO T A AMIS EDTA epee erates a spake a ole oats (olan oleic aime ape elermininiw o\e wisieinln= nine wiamin sienna nie nis ccneinn cise nisin + 450 
public evening, Boston, Mass............--------+---+--- eee nee ene eee enter t cere 274-278 
Drawing, trade courses in, Herve, Belgium ..........-.----+--+- +22 sere eee teeter teres ee sees 672 
Dresden, Saxony— 
UOTE MATL CON J DAKO Gin eD UAC Hine. nab ono Sobcern ROO ane AGG Sn SER ean eB a rene SRE at eee Ree I sean f 91s 
School of Horseshoeing........--- 30 oe 


School of Industrial Art 


9257—02 


83 


1314 INDEX. 


Page. 
Dressmaking and lingerie making, trade courses in, Josse-Ten-Noode, Belgium.......----.--- 619, 620 
Dressinaking and Lingerie Making, Trade School for, Zurich, Switzerland \—..- o-neconen 1273-1277 
Dressmaking and millinery, course in, Municipal Technical School, Manchester, Dugland.... 109 


Dressmaking, course in— 
Bischoffsheim Trade School for Girls, Brussels, Belgium 
Olan Wimiiverslys ONaMe eM To On ernie ceil pieieimi ae imsleeieniee ae 
continuation classes, “Brussels, Belem . soso «i mininielaralciare aan eee oseal= bela eile inaei tis ae ese 
Drexel Institute, Philadelphia, Sa ee pape einen Me pipes Moments rk RES ne Soe Oo 
East London Technical College, iondon, ‘Pngiamd si. <1 o-60 5 acon em «epee bis ceeds 
High Point Normal and Industrial School, Hie Se ormity, INC Sona elena oso ee 
Merchant Venturers’ Technical College, Bristol, England clash cial Waniseie Oks Dette aie Sees, 
North End Union Trade School, Boston, Mage ja Ste lai sien kee a hike aetna ees 62, 63 
Pratt TNstibuie: pe roOkivan, wnt oy arcs. nak aeeeemee eee ae aera ae eee ee ae eo) 
St. Paul Normal and Industrial School, Lawrenceville, Va 
Technical College, Huddersfield, England Ft PSR Bi Pe Sens Ep oy ope tas afa ah Rie, Sh 1043 
Trade School for Girls, Verviers, ‘Belgium Beets poe eben ieee nots ania es SECS Oe ae ee ESE 613 
Tuskegee Normal and Industrial Institute, Trskeree, Alias (252.2 ccscnecasamen pene sees 301 
Dressmaking, ete. (Sce also Trade courses for females; Trade schools for females. " 
Dressmaking, millinery, domestic training, etc., schools of, United States: 5 
Armour Institute of ‘Technology, CHICKO OS Dil circ. ate pemeteer ee eee asi msis tea nial areata 125, 126 
Hebrew Trade School, Philadelphia, Pa Tal A oe oS SE See Are ee a, oe eee 
McDowell Dress Cutting, Dressmaxking, and Millinery Schools 
Mitchell School of Garment Cutting, New Work, N.Y oss acn- sciassennm 05 see nte 
BOD LO SMS Ube ES OS DOIN Ss oye ate peter Laan ere anon a a 
Taylor, S. T., Dress Cutting and Dressmaking School, New York, N. Y 


Women’s Educational and Industrial Union School, ‘Boston, MaRS <a eal ae 115-118 
Women’s irainine Schoolst. Lowis) M0is22enencc ee sete ose sone oe naeien ee eee ee 124, 125 
Young Women’s Christian Association School, Boston, Mass_...........-....--.--------.+- 111-415 
Young Women’s Christian Association School, Brooklyn, PO le eigen te 122, 123 
Young Women’s Christian Association School, Harlem, Ts Yio cut eins Sree 123, 124 
Young Women’s Christian Association School, New Y ork, ING Wee snae men eneseaee een 119-122 
Drexel Institute, Philadelpiniias: Pain: ac2cconccacccesoueca sneha cease ene eeepc hia eaenaiaee Sees 180-188 
Duisburg, Prussia, School of Machinery Construction and Metallurgy..........-.....-.------- 920, 921 
Durham College of Science, Newcastle-upon-Tyne, England. ...... 2. ne cence e- sce ccue cece ne 1099 
Dyeing. (See Textile, ete.; Weaving, etc.) 
E, 
Earthenware industry. (See whe oo le 
East London Technical Cellege, People’s Palace, London, England.............--....--.---- 1073-1076 
Faster PradeSehool, Wamcys Brame. imiccncaniea ceasine Sovlewet erase buen cank cetesse tamer eee 820-822 
Ebensee, Austria, State School fer Woodworking ...< ....< scacacca ce ceacs + +e oka wesw Sac 613, 514 
Beaussines-D’ Enghien and Ecaussines-Lalaing, Belgium, apprentice workshops for stone- 
CUI Moss acts ars innate sreierepeen derbiahnl Gales im cee laet See NOT akeoe Co eeRie ete eRe eae ee eee 667-671 


Edinburgh, Seotland, Heriot-Watt College 
Educators, attitude of, toward trade and technical education: 


1123-1126 - 


Anistriag ssc acca’ Lec eee deka wn ee mae 9 eA se 560-562 

Po MOULIN a5 npc eam egeesenet pate satgesirasaie sacTarerciaincn ace OBS of eS Rec eEe ne c ee eee 1299-1803 

Esingham, TH, Lilinos Collese of phoboeraphiy.. 2 --o..net coees cacem eee eaene ee eee eee 178,174 
Electric lighting and power distribution, eourse in, Merchant Venturer’s Technical College, 

PTISHOL, CLAIM a 3 Te ma vchssaamersminitais hes edain wliniege aie wR Tees ee IS ns ae eee See eee 1029, 1030 
Blectrical and physical laboratories, equipment of, Northampton Institute, London, Eng- 

ITY: cS eae aetna ReIEREN PERE SP And rip SyPeapnd (ee RON A teen amiga eek en cae eae 1084, 1085 

Electrical engineering, course in, Drexel Institute, Philadelphia, Pa ................---.--.- '.. 183, 184 


Electricity, course in— 
Armstrong and Slater Memorial Trade School, Hampton Normal and Agricultural Insti- 


tite, Hamm PbO, Vaan 5 Sect oe Sos ncse ened wie gale eee c= See Oe eee ee eee eee 344 
Hillver Institute (Y. M.C. 4 ELAR CLONE CO DI ase wa eee a oreo asa electric ON 
Practical School of rere e vint- Etienne, IRROMCG A mien steiner teens Cee eee ee Ee 768 
Pras Insintihe, Brooklyn iN. Yo. ccccmcen cee ae eae ee eee une te ae! 48 
The Technikum of Western Switzerland, Bienne, Switzerland. .....-....1.. 2. -..2..---- 1247, 1248 

Electro-technics, course in— 
‘Artisans’ School No. iL, Jperliin ARGUSHIA coacnneneecone nt eee ere arch: nhs ee eee eae 965 
Cantonal Teehnikum, ’Burgdorf, ACY Aer GUC eee ee NNR eae Aen an naa Nir Ne Aes Oe RN 1256, 1257 
School oi Arts and Trades, Krey pure, Switzerland .-.ccsc- occ cncbne een ne cece ncene 1259, 1260 
Technological Industrial Museum, Vienna, Austria...ofsn 2.2.2. .o cane ecnecncccns 468-472, 474, 475 
The Tec hnikum, Hamburg, Germany Se eee een eee RY pr dere ee R so m 925, 926 


Electro-technics, W atch Making, and Fine Mechanic 


School of, Schwenningen, Wurittemberg. 560-S62 


Klectro-technies, Workshop School of, of the Humanitarian Society, Milan, Italy 1194 
Embroidery and Lace Making, State School for Laybachs Anisinigc-54.-s eee ee 492 
Embroidery, Hand and Machine, State School for, Grasliiz, Austria a eee, wsenee 491,492 
Embroide ry, Machine, State Se hool for, Dornbir 0h. AKISDPES: .. ccckpmunsiciae.e! ieee nec eee 490, 491 
Employers, attitude of, toward trade and technical education: 
ARIS ETIG pn ciapopnratele ete m nhc om iorm amrele cee Hikeyees oO RIE Se im ote abe eS ee a 561-563 
Belgium— 
firearms maninfactuie: ic ole ecto s saeen bees hee Ge 673 
RTIACIG MAIC cc cision epcm ree Saree BREE Dice re eee ee ae ee ee eC 673 
metal RUGS 2 wo eins dS maroc sina saterc naval eee Meee eee ea ene 674, 675 
printing and) publishing < cae. ccs acne cence eee eee ee a rns aren 675 
Canada— 
earpeb MmamuULa Chine . 22200 22.05/cndnieccadsrecen ee cee ee eee 688 
COULOMMVER UGS soa 5 ciceiccnicd cs ale ale cc ene cnet SV cae oe a 698, 699 
France— ae ; 
aitomobile mamiifachure iaccc aq csc ce Senses econ ee ee 854, 855 
barbenme and Weir dressings. 2.2... 02-18 aeons eee Rem MORE eS SEB es roe "855 
PLONZO COOKS acon cocssgcoecccboe cee eee, tn eae ee ee 855 
OMOEA S cresiesepics emi Saye cmos = ee etegtereio ean a CEs SEC ES etn ae 855, 856 
PAPET-AUO Paper, OOES NAN UCACHI LES: occ. crs lec soe alee nee een anne ene 856, 857 
printing and piblshim eo c sa sisi le wie cian Ste el ee ee ee 857 
TAU OS Gs SCLVECE - 5 eat slates os acai sates eussectls Sea ee cea ee em, 5 


ssatuate cise Soca are ce nto sachs See eae im ae. 857, 858 
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Employers, attitude of, toward trad echnical e ati ‘one “ 

Franes—Concluded, e and technical edueation—Concluded. Page. 
railway car and engine building and repairing _.... DS, 859 
stained glass manuiacture .... ie Te RA fe Nae Ne 29 nO BE ON Ai eS BRO = 359 
Jangan gous in hier es SR Sarees PEA Si pc as I aS 839 
OR ane eee ee Ls ee Se ge ae 59. BGC 

CBee aap Sie Pee nat ged om ok x at Gino mio aka lew daeb wen ice cunee 859, 860 
eo eme-chom tedastry oo em 118 
Sate rare tee ere Soe ee pe ii WE ne TS a ne en ye oe 1130. 1131 
LER SSE TGS SPELT ECP ORTSSs aan sas oie | See tA CR CS os 1131 
Re ee ee 131 
furniture and cabinetmaking ARABS 8 hn. eg cyano heey bees 1132 
LD QCD (81 PRON TT EY Saale Baa a a er aor LONER Rea 1182 
TENT Ra cin SNE eye, eal RET ee SE eS Se ne ae Ee Ea 1133 
metal trades eae ae eek Ain ence sensei w dain area ne seemuenone piceds cae SeieeIne 1133, 1134 
ECE 2 CES NCIS COV 2 eg Sa cae a ES SANS 1134 
Petenige aE Le CREED ots oo eS Ors ik SE te rng cet ed 1134 1135 
Pea ae ne eee SA a ee aN nee "1135 
FS 2 FSSA STAG Pee A atc og en ea Sid sige a hee 1135, 1136 
SSSR UOT ELEN ISCAS Sos SoG eet a a ETS 1136) 1137 
SRE SIG re ae ee Le ee a oe een ia "1137 

nro ea kena Mer hyee Pk Sse eg eae Soe ewe 
PDE MA UIE IOUS hee a. ee oo aie gen ae eee ge okt ore PES e ne 1803 
Spree Wess awl CURT ERA Re oe Phe ne eee Ge a ee NP 1303, 1304 
AOR DUR ROCEP oR peat Ea ak apa na ea ace ae es icra aN 2 A MRS aR ” 1304 

United States— mat 

ee SESS AR AS SS SSS 8 eR a Soe SE nee Pre oy See es fete 5 opt ee 369 
TREE NEE RGSS Fath So A eR eR a ey es he mee Ge att Sealer epee = pein eee etn Ree -- 369, 37! 
Pudanestdes ce a 370872 

butter and cheese making............ 

DON DET SET Egy ceet See ie I Sa Sieg a Rete er a ee Re ee Cree we 
Rerel Tae Sat GER ERECT ee a eee eng a, Se 8 Re RAE DE COTE E OR So 
PE SESE SECO OS 12 se pt a ag ci a Ee OOOO Sie tna eed Cuan. se ne 
(CLD): SESSION G CSTE BIR es eye ee me et ae ee en 
ELE NES ROS SED DO Si A ep a A i ce RN aC ree ere Le 
ERD EE ELE IVES Eset 4) Las Ri eee a a oe Re eS MR Eo é 
RICE bl rd RARDAMS BI INN OR ooo dx an cc asa midiomn eo Sa Se Sets Gains <bac ee eaaw ces 


furniture and cabinet making. 

harness making and repairing... 
TEE She c Se tacks 5 epee a 5 -pee Bn ehe aeate ea na ae er pera NES Ea es etn sara 
metal trades 


EEL ASR See eS Sa ga ye nn eet eo area eg tae ne é 
SEE Y ue SAT CPE CT EE CUPICERY TE cia on Pa te ne PE ed Ey ee ee UR ined rae ep RE 9 a é 
STU aEN Nee IAIBUT ROTI ES 2 o.oo s Smet ere on seb igo aa Reino nese ete ae Cane a ween ea Bee i 
SEP EDECoTE TSP NaCI Sas lie pa eater a te eee ee tes ete er a ee ae 


eI Nae ANOLE oo atte mene eee Pinner Sonia pat nne cea semeemnce tena soe see 
textile indusiries < 


England— 
feeaMen CAUEAION, CHATACTET ANG CXCDTOL coc ccecc cers scucasneccnebvennesagencbanerccas 987-996 
TRE TPS one WGC OOO) LES eT crn ease a See gs Py as Ae ieee rT 1001-1123 


Engravers, watchmakers, etc., schools for, United States. (See Watchmakers, engravers, etc., 
schools for.) 


Engraving, Artistic Brazing, and Bronzework, State School for, Gablonz, Austria......-...... 543-545 
Engraving, jewelry, course in, Hillyer Institute (Y. M. C. A.), Hartford, Conn...........-.... 221 
Eric Pape School of Art, Boston, Mass.......--.-...- pate rite aan cline A atnemisinineenlasclsereke Raman 253-256 
Estienne Municipal School of Printing and Publishing, Paris, France.......--..-...--.------- 781-785 
Evening shop schools and holiday schools for working people, Turin, Italy ...-....-.-.-.----- 4196 
Expenditures for industrial education, Austria, 1892-1898... .- 0. 2. samsiewcaneeres- cesses cs2-e 451 
Expenditures for industrial education, Germany, by States............-..--------2---20---4--- 874 
Expenditures of government subsidized schools, Switzerland, 1884-1899 ..........-----.---.--- 1221 
Expenditures of government subsidized schools, Switzerland, 1899, by kind of school .....-. 1225-1226 
Experiment Station for the Leather Industry, Naples, Italy .........-.-.-...------+--++--+-- 1192, 1198 
F. 

Habbriane, aly, Trade School for Workmen - 32.2.2 ec erin epee ease seer er escent 1190 
Ferlach, Austria, State School for Firearms Making .....-.-..--..-------+--+-----«--- Pe beret 5 539-541 
Fermo, Italy, Institute of Arts and Trades of Marches ...-.-....----------------+-2+---+----+:- 1179 
Fine arts, department of, Pratt Institute, Brooklyn, N.Y ....-..--.------------+--++-----e5 2s: 42-45 
Finsbury Technical College, London, England ....-..-----0.-0--0--0e-secereeree rene eee eeene 1060-106: 
Firearms making— : 

course in, Practical School of Industry, Saini-Etienne, France .......----.-----------++5+++ _ 768 

State Schoolfor, Ferlach, Austria -..-.-.----- + --2 1 eens eee eres conse eres ewer arenes 589-541 

Trade School of, Liege; Belgium .-........--.--.--.---- ore SSduS uso eons eee ee 646, 647 
Fishing, Marine, Society for Trade and Technical Instruction Relating to, Paris, France ..... 844, 845 
Fishing, trade schools for, Belgium ............. 2-20-2220 2 eee e ene e eee ee ene eee renee e entrees 654 
Flensburg, Prussia— 

MenOo Or Nia rime NaC tA StS peter eee neers ese aisles elnino aie bie ein wine Sinseinit in Sie snis'als)alele 

School of Artistic Carpentry and Cabinetmaking ae 4 
Florence, Italy, School of Decorative Art .....-.-.-....+.-+-------- z ( 
Florida Baptist Academy, Jacksonville, Fla.......-..------++++-+- +--+ 0-2 esee tsetse eter tee 3 
Flour manufacture, course in, Municipal Technical School, Manchester, England....-....--- 1098 


Flour Milling, etc., Correspondence School of, Paris, France ........----------++++++-- sees eres 838-840 
Foggia, Italy, Trade School ‘‘Saverio Altamura,” for the Mechanical and Manual Arts ....... 1191 
Fogliano, Austria, State School for Basket Making and Willow Culture ....------------------- 506, 507 
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Foremen, schools for— 
ANASEYTS coh See me cba Te oe cars a ee 440-443 
IN PATON Soo seicic sca nie ele cine Sete ene cme os etainie Mae eho ove eet eatereiaia .- 744-747, 804-808, 835, 836 
EDTA Vie ocete otcrolels sleepers nee arate oyu tote eve ta atten siete stare eerie ie slee ana esata ernie oles late arate mentee eal 882, 883, 919-927 
Forging, course in, Hillyer Institute (Y.M.C.A.), Hartford, Conn........-..-...-..--2--2------ 220 
France— 
apprenticeship system, changes in.....-...-----+-+++ +++ -2sseeee een e este eee ere eee e see ees 708, 704 
attitude of employers and graduates of trade and technical schools toward trade and 
ECHUCA LS GU CAL O Tie een erate do ae) arate ete olore otal aleter et sinraicra)elafalaya rele oyeiete total ole reteteishetataiatettatatetalaereter tats 853-868 
CLASSESIOL AM SEU GUEL OLS fore tee cre ete eres re oie rare ate alee ore arene et ereae clonal mine Stee meistet= sates cere tetera 715-739 
geriera lMauUstrialy se MOOS sence sere ceicete te eel ieee eee lean ate ete lntete Tote ela altereeene eee tet 730, 731, 818-826 
STOW LA OMINCUIshMia eC WCAELOM sem = cme eerie nace eee ctiesieereaieeter Buca ocseeesecee 703-713 
TIVGUIStRIAllcina WAM SySCIIOOMS eae acveteeterere sie teieioiers erelorereie ier elstetaisteletaiereiets Ja . 737,738, 849-853 
Imspection OL Stateramad subsidiZedsseMOOUg: core spare ayain erase niayaterataiel= stein = elo mites lejoietetsintatetnia = irate 7138-715 
national tradeschOOls\.2- a... ase oon a ae Oe Balhae Brace tale lec einioe meee 726, 727, 772-775 
practicalischools of commercejgid Wad USUry eis aera ae treme = ees niece ial ieee ae ele 720-726, 760-771 
schools for advanced industrial educatvoni cease amie ncrcinte isle wwe 2 sie «= sien olminiwio sie e== oi 716-719, 740-755 
Schicolstiondecorativie;amd amdustrialia rt oc. errs aameciteitee eae eles eae ee eee eerie 719, 720, 755-760 
Statesystem of trade:and) technical Educa tomas. ae eteecicai=leieis oleae eminlelate aimtaoslelelsder canine aval 705-711 
trade and technical continuation schools and courses.........-.---.-----+---+-----+- 731-737, 826-849 
sradeanaitechnical cdUucaWOMee-ccnpeeces cr cee eee eer te ere ctee -eeae enee eae 701-868 
trade schoolstor several traGes ep scr cece ates <n -leieieeiciciasleistsie niece sinere . 
trade msehOOls Origine ler tra Ce Sie epeicre sranre lo este lars ete = eles eletal alent eratarayete telat = atalate ators tatet=t=tataee ieee 
Franklin Institute, Philadelphia, Pa...-... 


French School of Hosiery, Troyes, France. 


Freyburg, Switzerland, School of Arts and Trades 
Fulpmes, Ausiria, State School for Iron and Steel "WODK asus ck ccn.cemecivaacneweehRae see eee eee. 538 
Murmituire Makine, Boule SCHOOWOL. Panis Ma MCS ye catia acclabalete olnta seielo atetatete «nie ie iotetere aia tse 777-779 


Furniture making. (See also Cabinétma king. ) 
Furtwangen, Baden— 


School of-Watch and Clock: Making —.. sa. <¢<.secsniets acu cree cisletelo en's wirlase ini otsisteieisiseoaiststs sieieler sie 958-960 
SchHoOoloh WiOOdeC arya Siete screeners a raiee atetenere ine reine eter eratnie ehetene le eters rere ates teeta sie terete ee 962, 963 
Ga. 
Gablonz, Austria, State School for Artistic Brazing, Engraying, and Bronzework.............. 543-545 
Gardeners; Drade:School:-for, Berlin, PRUSSIA cic cis-.cio sic cre ccieieias epee ae sie ga am ara cratic areas 979 
Gas manufacture, course in, Leeds Institute of Science, Art, and Literature, Leeds, England. 1055 
‘General industrialtschools,, Fram Geis... cacis\oaenia:sscieme sata e chen ea ereinjare a aietee item sieicrciestsiats 730, 731, 818-826 
General Society of Mechanics and Tradesmen, New York, N. Y .............eeeeeceecececccees 192-195 
Geneya, Switzerland— 
Cantonal School of Industrial Arts ..........22-..eeeeeeeeee sees? Nios cietasie mateionicia a aceite 1265-1267 
School ford Mechanics, |..cscc eee cctiemee ccerimecte ne Be ee a RANA eRe Saab n ge se Or ssa 1277, 1278 
School for the Bulldine tra desi ccc ccm cctecae neler ane aten cteistale a cierem cre cane teiae etetaatee eieetereioie 1270-1273 
Schoolios Wate lime lein oa sc <evesa: <r <icyavslarerejararainin slates ste mercies sec eralaiclalateme etetene mateo siersineeioe 1281-1283" 
Pr AQes A CAASNIY S Satan comics © aia oc areiic als erin rata e ate te aris sfararatole/otelete ore otal i apart tet sean 1298, 1299 
Gencay Italy, MunicipaliSchooloftArts/andulradesss: senses easce eee onen ten ee nee en ane ee anne 1195 
Georgia Normaland IndustrialiCollege, Milledgeville sGa so jocseceanie ase ceeanneniesneeee seer 356-359 
Georgia Schooliot Dechnology, Atlanta, (Gai. cose oc a cermin cee secre sites cic eiciciel rele niteeice iee 155 
GeorgiarsStatenindustrial: Collere Colles enGa anaes uss cs cerns cerccitsiae te oats tee sincere ante ete 312-315 
Germain-Pilon School of Industrial Drawing, Paris, France. ..... 2.2.0... scence csunceeecesree 850, 851 
Germany— 
APPLE ULC ES loys IOS co reyerarater eatata elaleVateiatas tar atataetnys(etete pele ate ereceralateleelescteietet=teleteta etaleteteyaisteetstetatatars 888, 897, S98 
apprenticeship SYSLEM ASV ELOPMOeMy Aa slp SrVISLOMOby= seceyes sree Cases claieeteistsiate ciate teeta 899-906 
ClASSESvOLATISHUUUEION Sac ccethe aeraisic a erace sie mcre Sore olan siearare rere TEI e nae eee Tne cient ree 877-898 
compulsory attendance at continuation schools, law relating to ............---.--.-.-..--- 892, 893 
continuation schools, number of and attendance St, by Statesl. Ris cts cwensheceeee ee eaee 896 
continnation:schools, tradcanainaustrialls ss. cc- cess ce semece ema cee mmeesie siete care 889-896, 947-984 
creation and maintenance of industrial schOols..........--+ssccecceceeccccccccccsceeeueess 872-874 
EXPCNAMUNES LOT iM GUSPr Ie OG WC a tLOmnsiey aw ecre cts sisal ars ete laicie tele siete  cleeieieicy= oleneersielemteetatistaite niereree 874 
STOW Lor 1nd Ustrial OduicAtlOMics 5... nace eames cect ease etree rete chee ia etme gana 871 
INGUStriAlKra wiMSCOULSES: sca an lc micicaisinreis oateleve memes saleieikls Cee telaee ne ine mie EN eeere ee eee 896, 897 
industrial education, VATIONS IMS WoWiONS LOT jac cocm once ce cleieeee wea meek omem eee 897, 898 
inspection of industrial schools 
INSTLUCHON IM WeawaNe, Dy Lien emt lea CMers\a-meacie creases ee creiniere eeeciela ia oeaieteet meisinceimeine 8 
labor legislation, history of. . 
law relating to apprenticeshir 
schoolsian Gimuscums OtsInduUstrial arto snakes we seme ce cee ames see eee entices aaNet 881, 882, 907-919 
SCHOOISTORAONEM Cli. cy ae ke crow cardia sae ame ate cee cee ee een ee cee eee nee Fear 882, 883, 919-927 
SChOOlsMOr ThesbUMGINe trades. Me. Pewee aac oats acer eee sian siecle cig Merete Cin eee ene 883-887, 927-934 
BCHOOISHOM UBS TEXTE RAC eS: Veer san sasoe eemactmeeeene setae ance eee ane neta 887- 889, 935-946 
secondary Ormntermediate technical SCM OO 1s ctr ttate a atet teeta etal electors tetera aietelete terete tate tee 879-881 
supervision and administration of industrial schools .........-...5-2.--.0-scecee ee cnee sss 874-876 
téeachers:in industrialwchools..2 css cccnsee couse eae eemiee pam ce tentee iaere Paee ie cee eee 876, 877 
wechnicalscolles es) seco aciai ne Aces omen lee ae eek eRe ee Ree ESE eee eee 878, 879 
trade and industrial combina omsch OO] seen seen seme neee meee seine mcmeniens | amen 889-896, 947-984 
tradevam ditechmiCal Eda Cation sec cmctrsise cies are creteteratete eter tere a este tart ete eee eter 869-984 
Ghent, Belgium— 
PHGuStAT SCHOOL >. 05.0 cscs sould ooo eae Rae ee 626-628 
Nicaise, H., Trade School of Metal and W OOM: W OREN ).i25,. 50 sweats = cise tale oe een eee 644-646 
Saat Ie TAGS SOROO! ..0.w.nnnccsscderc scented Se eee ea 662, 663 
Superior Institute of Brewing 654-659 
WechnicaleschoolWot Brewing ence. os ecco. eek cee e Ee eee eee wien ly 5 aieie\aie miners ta tele aici orate 659, 660 
Gilbert Academy, andindustrial College, Winsted: Walsc.ssssmenccmen no nee seen nae ene aeee 316, 317 
Girls’ Drawing School of the Eighteenth Arrondissement, Panic Prancen- aueseeckisaeseeesiee 852, 853 
Girls’ Drawing School of the Second Arrondissement, Paris, Fran cel... eee eee ee 851 
Girls’ Drawing School of the Tenth Arrondissement, Paris, FRANCE. Ss casei emer nese eee 851, 852 
Glasgow and West of Scotland Technical College, Glasgow, Scotland iss --4e ase erecta Serer 1126-1128 


Glass Industry, State School for— 
Haida, Austria....... Tejesesejni=)~ n\n) is ain vein\nis/a/= minisie min lcia/a\e|= mlayeinleiayelaiereletalane ei ctetnintetena sinter oyelaaietse ests eile 531, 582 
Stein Schénau, PATA S UTLEY race alasararse sta volaterala existent cicielereinictets arch nie eee TERT ee nes 632-535 
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Glaziers, Trade School for, Berlin, Prussia 979 
1091-1093 

Belgium— c 

| SREUCUS SUREN LS YS et) SPARS Sy A nea 9 a a 676 

CRTC SIE S 5 125 DE SR PSE Glee SU SRC Dg Pe eGo ROME RR 676 
EROS SR SLUT eae CECE Se ES A pe RR ach et 676 


garment cutters 


SUPE Rae 1596 Sg BESS cS eS OIE gE EE ge art OR oe ea oe 
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POPUTY OUST 1 ane soe OC Bae one non OP HOSE SSn GNA nen sD eDesSs0 Saen ane e oan 1189, 1140 
ADOT TU ANA ICOTS jalan e/a alm alee wie ma winlnlninicie.nje.<ievinin ein sien ain pinieinlose.natein.elmin s\sinniriose siainlianelSegeine Sie 1140 
PLUS a Soot ewe mae mewn = ww «)oinyn nye 2:0, o1p on nie nn nin nis mim ininsinse enl=ininin\ainin = /=inie.~(=\s/a[mwieininje’=i=imisiniiais 1140 
shoemaekers.....:...sccs---- 1140, 1141 
UGS AMES GIN es) 5 OAR E aa Boe Seb ee CS BER EHR OS CE Cb: SA SCNN ab Cap deAe pCenaoerce Secciae are see 1141 
TIDES OMA OOS etapa cataract meee ade DA olgini cls ae etalore Spats Slave Nintelnincaleieaslelels sme etter 1141, 1142 
Switzerland— 
Gwiilensy OT CASO ee ee me Sees aoe OerFCn a4) Sg Serres epee Sieeie Crime eae ao ase 1304 
TOWEERVETTD, SENCVOUINNT GUSUVO) 08 Seen sen ea SSE DS anE CDN She SbnaD Se age Sen ON ano Soon aE Sane TaBe 1304 
LEAS MMEELOOM DCLOLIN foe me a ioe camineteeraimaiainens Binlels wleia.eteia n\-lcieW as aia sia eiwinielea sis feicieinyataj~ wisiepinimin 1304 
Epc rat euincon Cee Wy VENIAM s ene eels ieal Gren ve alaianis sistmiriaiesie =,0 6(cieste midis\s\='=ieis\e at siaiah alata 1305 
SOU RETESEU GY, RENO AU AGY SL EV Cy) ene Bea ag no ea een DOU ENCE Ree] AURA a Se act yar 1305 
(eavnckelter.g fete thas trol aby atone] 980) 0) Se eee ne aaa per eno en heat eae rae eer eee) 1305 
United States— 
Ree CETL ata FN CL aay Mes ere retin ey atate to iataesiataipyais|<'aisholgins nia xia aie ane) ninisinsela/wisiwinm siasivie wie)cleia sia 395, 396 
PTA RGSS orto aii MOG HOON AS SOO De One COORD IE OE OAS ROME SNORE RO ONS. On Ae CATO CORCE OAC Sr 896 
RO See ee eran ale wins Siw ale aioe ieee ln minlotasa els (elm slnin\winin minlelal=/=mietbfevelainie a\cisintei eiaias 396, 397 
Mayet ceilea yong ae oes ete cictn slate siete ate ee swie ole ele elem <= = ninic nin)e e\niel=iein wiwinlo\n\aain\= lajpwsnisi)als'= =e \s16]0/n(nln\e 397, 398 
[Stree e ae AIRES lee Be eset ae) aden Ser aa BASE OD OSSOO Haris SSoCONCUMAGEnO Oe mactaa ae aan so 398, 399 
CATPERUElS,. 2a ace was => geeeesdsee na snene el We eceeeee eee es enon ceca naaie se nennacesersicennceces 399 
designers of art novelties, house decorations, STAINED) PASS OLC oe oviciemeleis se vowieesnecciee 899, 400 
designers of textiles 400, 401 
domestic servants......-.-.-.------ aA : 
TESST AIROVS) coon, owt ere cn cials esc cline nuen sence aes aisle nesiciwaesiscac.e cece ee eee eee eee 
BIGCAVEAN HMRI. sob bbe bb bec Oneon sec UnaaO 55 0c08 Sooe BabcanbE Agen des a seSaoovoseaSaacted 
garment Cutters......-....---- eee eee cence ee cee tee ee eee eect eee e eee ee eee eee 
TORIES ono oo. On ba BBR ER OEn Sooo SR Ne Sob anc abod cope oooh noben nasser sant aEeaesooae 
machinists.......--.--------- eee ee ee ee ee ee eee et ete te eee eee eee eee 
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Hosiery making, course in— 
Rrench Schooliot Hosiery, Troyes sPPamees a:-nesc can cous s cei cen accent mae eeteme oe eeenee 803, 804 
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Normabeand Colleriate institute: Asheville: IN Osco. se, co sence seein eee tei ee aera cee 365, 366 
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Lisle, France, Industrial ‘Institute of Northern France ...-.--.--+scscsseseseseceseveseeeeeuebe 747-750 
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Central School of Arts and Crafts, London) Mnelands cece peepee ee meee eee neces econ O77 
Heriot-Watt College, Edinburgh, SGOMIAINE Metso ketene eee nee Canto een ae 1195 
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Marseille, France, Practical School of Commerce and Industry, for Gains esc. oe eee ee 770, 771 
Martin School for Boys; Lyon), Mramee! - 5. Takeo ceamcacossesc as deer ee ee ae ee ee eee 818, 819 
Martin School for Girls, Lyon, RCA TICS. iene eee eee ete ee ras eee a ne eet 798, 799 
Maryland Institute for the Promotion of the Mec hanic Arts, Baltimore, Md 249° 946 
Masonry, (See also Building trades. ) 
Masonry and brickwork, course in, Heriot-Watt College, Edinburgh, Scotland................ 1124 
Masonry, course in, Georgia State industrial College, Colleg OG es aaiaginc Venmise teehee eee ae S13 
Pee laviing, and estan) course in, icc Universtiy, ghee los BCE star aeee oe 330 
841 
979-91 
65, 66 
tare 
305 
57, 58 
McDowell Anesataditine: cose ene: and millinery schools 129, 180 


me os and pbuilding trade schools, United States. (Sce Building and mechanical trade 
schools 


Mechanical and Manual Arts, Trade School ‘‘Sayerio Altamura”’ for, Foggia, AGEN: roe hare iate 1191 


INDEX, 1323 


: 4 ; Page 
Mechanical drawing, course in— 
Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va......... 343 
Hoe esas PUM GN ene PAL Soo sok cee Seo ove neecicz ts cack leanne coun n 184 
Hillyer Institute (Y. MC. A), Hartford, Conn............................ adler Oe eee 220 
Mechanical engineering, course in, State Industrial School, Budapest, Hungary.............- 1164 
Mechanical-locomotive course, International Correspondence Schools, Scranton, Pa.........- 228 
Mechanies— 
course in, High Point Normal and Industrial School, fue Poin. IN Cricc tec asec ria 322 
course in, International Correspondence Schools, BOLUM hie a secu nn ae ree oe gaaee 227, 228 
course in, State Industrial School, Reichenberg, Austria.......................ee eee 476, 477, 481 
SACS SUS RONG GNTL ECS SH 22 a i ee 1277, 1278 
Mechanics and electricity, course in, Technical Institute of Roubaix, France................. 754 
Mechanics and watchmaking— 
School of, Chaux-de-Fonds, Switzerland 1287, 1288 
School of, Saint Imier, Switzerland.................... e ee 1288-1291 
Merchant Venturers’ Technical College, Bristol, England 1027-1031 
Metal and Wood Working— 
IESG DUIS ST ROM 2a Roe 02) ae go ee ee 785, 786 
National School for Workmen and Foremen, Cluny, France 
Rirenimne. T. Prade school ot, Ghent, Beleium so. ~ cc soc ceceeicc ccna necénecacsennenc ces 
Metal industry— 
course in, State Industrial School, Budapest, Hungary ..... Sialaittet nels Danna ane eee cncca biases 11¢4 
course in, Technological Industrial Museum, Vienna, Austria 
Pra eee SOP NOOR AGREE Gr en oe cn ye Se alc ane uence hee waccek. cous 
Metal trades, course in, Municipal Technical School, Birmingham, England 
Metal workers, course for, Artisans’ School No. 2, Berlin, Prussia. ..........-.c+-seceeenceecess 968, 969 
motel Workers, Sehool-for, Winterthur, Switzerland... - 2. .occscuses craved ooeaens once cchcce 


Metal working and machine building, course in, Hungarian industrial technical schools...- 1161 


Metal working, course in, Heriot-Watt College, Edinburgh, Scotland 1124 
Metallurgy and Machinery Construction, School of, Duisburg, Prussia 920, 921 
Metallurgy, course in— 
Municipal rechnical school, Birminghem:, Waeland:. o.oo. <2 ccc ne cc cimeinisc cies ccmdeivcs ake 10038, 1004 
—peenmemd Technical school, Shemere Poland |... ocsiccnccaensieceemccaeccenesccesstanecte 1119, 1120 
Milan, Italy— : ; 
Seer OT er Miat OL Sat OPO UO, TUM USUENS sos < mois ets iaeece/e vslainve dec v's'eiatecitnecremuupiase woe 1203 
SRY DOPTADMICAPOROOL oo. ota nn ance eee cece eocenncee Sos&e ese Se SARE Se Soe ere 89 ae SAY 5 1191, 1192 
Workshop School of Electro-Technics of the Humanitarian Society.............2.2-2eseeee i194 
Milledgeville, Ga., Georgia Normal and Industrial College - 202... ccc cane ccnmececeeescaseeces 356-359 
NoWer Manual-Lapor School-of Albemarle; Crozet, Va so. .c< oc vccececccineeccnnendeacvieccectceua 86-89 
Millinery, course in— ‘ A 
Bischofisheim Trade School for Girls, Brussels, Belgium ................2ecececceccecceueters 609 
ec em agnamne, FOND. ts oe oe ccm ee asin Seas ain cn @ aw rine erele Sas xe nein lei sie ome 186, 187 
Gant mondon 1ecumical Collese, London, Bmedind. oo. 5 sen aaa wele smeennecosnsncreeccseus 1076 
Merchant Venturers’ Technical College, Bristol, England. ..............ccccecsnenecccesacs 1030 
Pen Mone. DTOORUYI SIN: Yon o cs con nccmoccicnce ee ccc on ones Ba wy 47 
Technical College, Huddersfield, England .... a 1043 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala...... eerie pecesectee ee Aart 302 
Millinery, domestic training, dressmaking, etc., schools of, United States. (See Dressmaking, 
millinery, domestic training, etc., schools of.) : 
Milwaukee, Wis., Hantke’s Brewers’ School and Laboratories -.—.. . ... ei. 0 once a enine once oes sea 98, 99 
Mine bosses and foremen— 
SRG SRDS LUPE RGEY ofa (Ss So am aes SANS ORE eS a SN ore IE meyers era 804-807 
BENSON TOT, DOAN, FTANCE so < oaje 3 = nso ns 10a aie ainin nom elnininin anata porn (elnsw nia See sie arene mie = Sense 807, 808 
Mine Bosses, School for, Saint-Etienne, France 835, 836 
Mining and Technical School, Wigan, England....-........ crete ee eee nese cere cece cerene 1121-1128 
Mining, courses in, International Correspondence Schools, Scranton, Pa.............--2--++6- 228, 229 
DRM SCHOOIS GL NUAIY.. oo ooce -ccsanind cose nine neem omen gee Se ie eds ae ope eee erase 1 eee 
Mississippi Industrial Institute and College, Columbus, MS eee cae Bias cicta, gue efeiwie sieiciteseles emiata wees ie D 
Mitchell School of Garment Cutting, New York, N. Y -.....-- Sere ees per oeseeheches 130-132 
Mons, Belgium, Communal Trade School for Girls. . poe & Ba 
Montevallo, Ala., Alabama Girls’ Industrial School ...............-..-.+-+-- oe Bae 355, 356 
Montgomery, Ala., State Normal School for Colored Students...........-..2-.0--02---e-se- eee re = 
Morlanwelz, Belgium, Industrial School ...-....-....---0--ce seen eee nee ne ee ee enone eet etecees 63 seed 
Mount Meigs Colored Industrial Institute, Waugh, Ala ......-- 2-2-2220 - ee nee eee eee nee c eee 
Munich, Bavaria— 2 
OVS Se OOmot Mes A A nee ae se ssemiemminie Srinminnin im snlawin ons ie evens na dw omens ein semasees el 
School for the Building Trades -...-......--.-2-- 222-0220 - 2 eee eee eee eet cence settee ee Se 
Municipal Academic School, Douai, Wrance.....-..---..----+--+2- 2-22-22 ener eee eee eee ee ioe — 
Municipal continuation schools for girls, Berlin, Prussia ........---------++-----++e0ee+eeeeeee Dolce 
Municipal Drawing School, Cambrai, France ........-.----- +--+ +22 22sec eee eee eee e cence eee , 8d 
Municipal School of— me 
Arts and Trades, Genoa, Italy .....---..-+--2-- 2-22 - nee eee ee ence ere eee e eee Sees maa 
Physics and Chemistry, Paris, France .. eet Ont a One SBE Rabe tth eben nae: aeaBne SERA Se 7 os 
Weaving and Embroidery, Lyon, France oh - ame Go anny 
Municipal Technical College, Bradford, England ites: ” 4031-1034 
Municipal Technical Institute and School of Art, Coventry, PAR OLAN ets. Jeesel- mete nieap eens 
Municipal Technical School— 4001-1041 
Birmingham, England ........--..----- +--+ + 22-22 scene ee ee eee eee eee nee tence eee 40111014 
Blackburn, England.........------------ +2222 see eee e eee ee eee eee ee eee n erect eens 1684-1041 
Pia litapce MnO eee tee Serle ets ce nee cna 2 ewiclnc eco cle ole minnie aie sic inion niciins = 7s eo emn n= a ae 
Leicester, England...........-.-2-- +--+ - 2-2 - eee eee tr eee ee cee re eee eee eect e ee cee ee eee 1095-1099 
Manchester, England..........-----2------- eee eee rene ee tee ee eee eee rece enters 1110-1119 
Rochdale, England .......-.-.--.---- 02222 22 ene nee ne eee ee nee e cee ener e teen nceees 1106. 1107 
Municipal technical schools, Oldham, England ...-..--..--+--+++-++ esses seer cess reece tee vob: 30 
Municipal Trade School for Girls, Rue Fondary, Paris, France... wera tesec teres eeese essere ees bee 
Museum of Fine Arts, School of Drawing and Painting, Boston, Mass ..-..--.-.-----------+--- 1-2 
Museum of Industrial Art— 918 
CSSA iS AR OTN a ae hate nol arene am mile aime eats mo ='m == vi alele winynim ainisininiAn nimi IS nici viele Sin.0in sige sin.nice 917, 918 
Nuremberg, Bavaria. ......--------- 2-02 e ene ene enn een eee nee e nse e eres tener cnccccece TAL, 916 


Royal, Berlin, Prussia ......-------++.-+-- wi ORE GE CCE EEO SAE CRC Ee DE EEO ORE eee 
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Page. 
Museum of: Textile-Art oPla nen Sa xOwy a cjeoinlela)a\ste(s sisisietaie =ieie lets = miata aterm sateen alee ele ntl teeta 918, 919 
Museums and schools of industrial art, Germany. ..-.-...-----0r----ne----27---nccece= $81, 882, 907-919 
MUSeCUIMS; INE iStrialy Eire ar vice cyee <e eieiclele/oleloreielelelelele'1siclelsie)=iet~lolelaletel ls ebm intein aera tats latte lnm etevaleretate ts te 1165 
N. 

Nancy, brance; waster Trade: Somos erecta cise = ec ctee ioe iey apeiron releee erie tele eerie et 820-822 
Nantes, France, Apprenticeship Schoo! of the Industrial Society ..............--..-.-.-------- 836, 837 
NambesmErancey Natoma ira ders COC le prec m sratetete sts as ciel stelets ere = elena ete ate eat Ya eee ee ete 772, 773 
Naples, Italy— : 

CasanovarinstituteoL Artorand: Dr ades asta ste te ote ateteioetate.<lstein otatenteters niece nie iare aslo etetedatiet eats 1190, 1191 

Experiment Station for the Weather Imdustry 2: <5. omc 2e « alcleta neice cis =e ee eee 1192, 1193 

IndustrialyArtsMuseumies coe cease oe sae ae cere cleele ices ole ers aiere tere siete eee ieee ete erat tare et aoe 1203 

fndustrial School of Alessandro Voltaet.csaekincecs sa cus sete vv ak sais sels ae ae aes eke ames 1180, 1181 
National Brewers “Academy New, SOT IN. Yicts em cic seicietetcistere ete oats ese eaets eis eneve ie tere tetetete rapeneretee 96, 97 
National Institute of Practical Designing for Women, New York, N. Y..-.-.....-.-.-----+.----- 267, 268 
National Practical School for Workmen and Foremen, Cluny, France...........-.......------ 744-747 
National School of— 

Artsand Trades: Chalong-sur-Mariersbiy ai COs sisetrcciete/a =1<)s/s/<istetalalaisisieialaialeicia(s/ole/olain\eleiala)sia7elery—e 740-743 

Watchme kine Besancon, Hiram CO! sarc crcieleistcisniete ice cere isvale afae/e ataranayalstars ale cls ein < teat ate ale ateiratatete 812, 813 

Watchmaking, Cluses, 1 Ye Fit pee ee me ON ny AN” ey Cote MEE a $13-817 

Watchmaking, Fine Mechanical W ork, and Electricity, Brussels, Belgiam 646 
National schools for trade and technical education, PTANCE . Yi wade saneasiee ates e eee eRe 704-711 
National trade and indusirial schools under the ministry of commerce, receipts, expenditures, 

CLC TOL: LATICO me scian cic elsicin ycke Saran oe sreselane a et tesla niet areieforsia aletciate etete iene ele ote sta tetas = tclel amine et onto 739 
National: TradeSchools Nantes) Wrance et acc sess eaneic niaicleretaciciers tsetse cle eee ease aerate MAD is 
National TradeeSChOOl> VolrOn s MLA GC arts coceicia vee serie a sieinis sess erence ee eee ee eee 773-775 
National trade schools, Th KOON Eee ee So Ste oc CORDS ECU CE MDE S AGT DIN AO DAL ONCE RHE Bc tine OSOG 726, 727, 772-775 
Negroes, industrial schools for. (See Colored race.) 

Nenchatel, Switzerland: School of Watchmaking 220i a-cc--- sees ee eee oie aleleaiaeiiars 1283-1285 
Newark Technical School, ING Wiatlk aINted ek cise mbe a areates ie cee ciaiale serge ater aiele.e See ee Oe er eT 201-204 
New Bedford, Mass., ‘American Correspondence School ofiMextilesy. oeaes -caeene wae eee 155-157 
New Bedford Textile School, New Bedford, Mass .cs.... .sose.- - sca a oswleicmee.s eee cee sees otiaceewe 148-155 
Newcastle-upon-Tyne, England,-Durham Collese of SeienGe-< ssc. seco cece saaie sees eee eer 1099 
New York, N. Y.— 
Baron Gesdirsch’ Lrad@ School se se.ccee. eee ae eae ee cee e ee eee ee 58-60 
Cooper nloneeeons nhs caeatiace seer cies Dae eee Sejalcleleu sin/s/aislataieieiele ie ae ieee er eretoets 230-242 
General Society of Mechaniesiand Tradesmen: scence soece ce eceeeeeh cece see eee eee eeee 192-195 
Hebrew Tech nical Tngvitutes <<: crs caletareoie safe eersnwiane = cieincle ne mice eleteiere tislueete ese notte Meee ators 81-84 
MeAI pin Trade S COOKS. ccreisiearctetew ote cietoiateresctetele oiavermicieieee ears ater atee te ete ciel inet ere ae ee 57, 58 
Mitchell School of. Garment Cuttines aren. sciee cece ce Soeceme ene sees caer are seee eee eee 180-132 
National: Brewers’ Academy sees. eee clone cain bee one oe ois Cee eee ee Seo ee eee ee eee 96, 97 
National Institute ot Practical’ Desioninge for Women... ssscnoceene eens oe ener ee eee eee 267, 268 
New York School of Applied Design fom Women tose -ecnesieses eee ence soe eee meee eeeeee 263-267 - 
New: York:School Of: Art ac sjokeeinn:< iin aicteiss cee mies alone esine Sule tise ec irene eee DE Ceerae 256, 257 


New: Mork! Prade;Sehool enc sos on ea oe are sat apes crane Soha Reais ke eine ace etera ee Oe ica chron tees 
School of Industrial Art and Technical Design for Women 
St.cGeorge’s Bvenine TradeSchoole veacew case naus ecmiee cares ae aiciete aeinrerte 
School of Messrs. R. Hoe & Co.... 
Taylor, 8S. T., Dress Cutting and Dres 


naking Sehool 


Technical School for Carriage Dratconen ence Nlec haa cossese ee eee ane a enn eee 205-207 
United States Brewers’ Academ TOY a Ssaic vice siee vnmlaidieis ne «oS we ateacieisla ws ates, deine SOME ae emen eae 95, 96 
Webbis Academy, and Home for Shipbuildergienc...¢ sonmeor eae cene seems sack secene ements ce 175-180 
Young Womens Christians ssociationeS@DOOn weet eccttemismntatelnietismseyeeatcte se erereninite ne eiate 119-122 
Nicaise, H., Trade School of Metal and Wood Working, Ghent, Belgium ...............-...... 644-646 


Nixdorf, Austria, State School for the Metal Industry 
Normal and Collegiate Institute, Asheville, N. C 


Northampton and County Technical Institute, Northampton, England . 


Northampton County Council Schools, Northampton and Northamptonsh re, England ..... 1101-1103 
Northampton Institute (City Poly technic), London; Mnelend’.. cose cust coe ceen eee coors 1078-1089 
North Bennet Street Industrial School, Boston, MI aisgl G7 oss ECC kc eet 171 
North End Union Trade School, Boston, Mag cas iack oc cats cen atte sa eee Bee eee ee eee 61-65 
Northern: Polytechnic Institute, London, Enoland acc acess cee ce nee tie nec eee been een meee 1093-1095 
Nottineham Hn sland “Universit va@olleg@e ci at cuss cescaae mene oe cine anh Gaerne ere ee 1103-1105 
Nurenbers; bavatia Museum oflnGustrial sAmtorewcancnse crates seme ena ese seme eer -. 917,918 
Nurse training, course in, Tuskegee Normal and Industrial Institute, Tuskegee, Ala ...../... 303, 304 
O. 
Oberleutensdorf, Austria, State School for the Ceramic and Related Industries ....... seqnetse OSU OS 
Obstacles of technical education in Eelam se. cchvnes sont ecco Ome ns re ee ae 996-1000 
Oldham, England, municipal technical GOHO0ls «...c. save sees unLee cee oe ce 1106, 1107 
Oldham, England, Oldham Mutual Technical School........................ 1105, 1106 
Omaha Watch Repairing, Engraving, and Optical Institute, Omaha, Nebr...................- 164, 165 
Ontario Agricultural College and Experimental Farm, Guelph, Ontario, courses in dairying... 687, 688 
Ontario, Province Of, SCHOOIS OL ALUs,. |. mons stce seen moe seemeneneite cette en ree cee eee tee 692, 693 
Orangeburg, s. C.— 
Claflin 1 University # pible S/e.a]a ai e\aiose elelel.eieyeiaratape alan. wferecehey areal cae ea tens ete esta trie ete tele ee eats rae ee 328-332 
StateiColored: College c.nicccc coc sas ous sires cineca ee ee Cm ee eee en 332, 333 
18s 
Painters’ and decorators’ work, course in, Merchant Venturers’ Technical College, Bristol, 
109 0) 00 ep neneco MoD Brera abhor nnc SPO OOdrn ma enncere Cagen orc dat ocbo Sabb eanssdnansunnoadens 1030 
Painters, Trade School for, Berlin) Prussias cis ee nce oe cece spices cette Meme eee eee eee ee 281, 982 
Painting, course in— 
Armstrong and Slater Memorial aprace School, Hampton Institute, Hampton, Va........ 340 
Clafin. Universitys Oraneebure de.) Ses oe: oan ames rs mane Sennett an eee 30, 331 


Georgia State Industrial College, College, Ga 313 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala ............2..cecec sence Sissies OUT 200, 
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... 607, 608 
. 614, 615 
1204 
831-833 
982 


802, 803 


Girls’ Drawing School of the Eighteenth Arrondissement. 
Girls’ Drawing School of the Second Arrondissement ... 
Girls) Drawine Sehool of the Leuth Arrondissement... ooo. o5cccns soc ce nasaec cece ceaceode 

GEOR DeLe™ Ay NOS TU DICH SCHOO ss.ce os Soe wince ck sou Daseteke oe sunie sewed Da eal keene! 
Memonwien | Hiicn: Uade SCHOOIS LOE SILIS 155.0 ee oak ka leew nek a's Jelenis Poe eee cantante aoe 
Municipal School or Physics and Chemistry 2 c.f). 25. <cccctos ssc ced saci cncuveustecee eueoen 

mie Rondary Municipat Trade School for Girls... .. 2c. 25sc2es Saws snacks ee ecucseeslacereces 

eu De A CROMSCR GIN mare Son), Som eRe LE Nene APS GUC eee Grn in etre EARNS oi 

School for Apprentices and Journeymen in the House Furnishing Trades................. 840, 841 
School for Cabinetmaking maintained by Association for Protection of Apprentices ...... 837, 838 
School of Design for Imitation-Jewelry Manufacture and Allied Industries..............- 830 
EUsROOMM MMM STSOSH EINE a8 oe Scee Se ion Wom aisiais saie snisiere ve See ook WOT OAS 6 AER OR Sea EOE 

School of the Apprentice Tailors’ Patronal Committee................. 

schools of carpentry maintained by Employers’ Association 
Society for Trade and Technical Instruction Relating to Marine Fishing 


technical courses in cutting maintained by Union of Master Tailors ............. 5 842 
technical courses relating to masonry maintained by Employers’ Association ............ 841 
Hi ORAL TITCH OU MECH IRGIDIIN Ua. Sea se cw iciey eis ea sa stain co bloee eeu.e ocincies nace en ceeeagn 711, 712 
PAM ACO MURS TOMCALTIAOC MP HICOES oe oo oe oe oe oe ievse eins eens sin eal Se cicie ain ete Sieve dulatane sites ch peiiels 827 
trade courses for chimney builders and repairers, etc......5.-020c.secccccceceweccsccsccccs 828 
trade courses of the Union of Journeymen Housesmiths, ete 828, 829 
Trade School for Drawing and Modeling of the Union of Jewelers, Goldsmiths, ete....... 829, 83 

Bie SCHOOL tate I OLOCIS oes e woe p aiaara wate ian ane apices seis site as aeeeaiee a seeeeweees sss 830, 831 
RAG OS CHOOL TORS NOCIIMICOTS 2 po me wine aioe tie Sp seins ewe acim nie Shiela nie miei @ Seio cionie mae 809 
quade school of tne Norther Railway Company Ts. coce-s so oe nec oe oceecwceceeeccseenee §22, 823 
Trade School gf the Paper and Paper Goods Makers’ Association...........-....+--.0-e002 831-833 
Trade School of the Union of Bar-Loom Passementerie Weavers. .......-...---22eeeeeeeee 833, 834 
AONE OO UG Ta WN Ae TEKS Oye en 5 esata ra ane cine tae RSS /= aida om wleldinis Ge tmiaewnlee eset sine 817, 818 

Pattern designing, etc., courses in, for bar-loom passementerie work, Paris, France ... » 833 

Coe sei tisel i Luc mS OCCOMEN GS (ae meme noes occa ned nae cte ce shee nea eceeineotscee eae se 018; 179 

People’s Palace, East London Technical College, London, England 1073-1076 

Peoples pconoolon Picctro-pechmics, urin, Ttaly 225 os seis c cece won an eem scienisieeie/ejniswisinie o aclaelsielete 1197 

Peoria, 11., Horological School, Bradley Polytechnic Institute ...........-.2...2--0002-- 200-25 159-162 

Philadelphia, Pa.— 
iBerenn Manin Primo and InGustrial SCHOOls: 2.0.2 ccs sce sess coer ss ccweeaeseae 91, 92 
PR Sd OLAS EEO ta eae abe Slee eee ale oie winnie iiss oun, scien ecm nic a oyaim ares tata wiarmi aim cedtmgalw s(wlale/sieia’assie(na 180-188 
TRUE RUNGE IAS UO UG ee ae a Se OCR eOae Ea AAS Ee ESCM SRN QAM ODM AIOE a SORT Osc VON 268-271 
BETO TNT i Lae es ONTO ete a es enon Vane fo eine inte came lniel oie cjoieteiminle «re wisboieveratmnsathiersicia\etaiale epeaein ase epee pele stele 126-128 
PE TASELUL LE OL ATO LON CO PNIOMIb LUE oe hare erica teiniaiee a)o0s olatelats mm eestsiocomiaieiote a's seeabnoas a’e seine STaeioistaie 89-91 
iPhusdelphia schoolorpesion for Women ©... 2-26.65. c ase aseecie gece cceeneececeepaccesa 257-259 
Philadelphia Textile School and School of Industrial Art 22, 133-139 
Sorin ouG ardeneltispUUUey sai cia a = m= o's = <n nieeinine oiele's owe eisislee enlere 188-192 

Philomatic Society, courses of the, Bordeaux, France . aeraie . 845, 846 

Photographers, Trade School for, Berlin, Prussia .........-..--2.2--.--2--6-- - 982, 983 

Photography, course in, Illinois College of Photography, Effingham, Il] 173 

Physics and Chemistry, Municipal School of, Paris, France........-...+------25----2eeee eee ee 779-781 

Plastering, course in— : : ; 

High Point Normal and Industrial School, High Point, N. C ........-.---------+----+-+-- 322 
Northampton Institute, London, England ............--.-..------- 22222 eee este eee cece eee 1083 

Plastering. (See also Building trades. ) 

Plauen, Saxony, Museum of Textile Art ....-..--2---. 2222-2 e eee ee eee ee eee eee eee reece eee ee 918, 919 

Plauen, Saxony, School of Textile Art ........-- 2-2. eee eee eee cee cent eet cette cece eee e eee 915, 916 

jumbing, course in— - ; 

x Glas ow and West of Scotland Technical College, Glasgow, Scotland...........-.........- lye 
Heriot-Watt College, Edinburgh, Scotland ....-......---------+----+---222- ee eee eee eee 1124, 1125 
Hillyer Institute (Y. M. C. A.), Hartford, Comm .........-....----++eee ee eeee eee eee eee eee _ 220 
Municipal Technical School, Manchester, England.............-----+.-+-+++-- 1095, 1096 
Northampton and County Technical Institute, Northampton, England 1100, 1101 
Northampton Institute, London, England ....-....---- +++. +e. sees eee eee eee eee e eee eee ee 1083 
North End Union Trade School, Boston, Mass... - 2.0.2.0. s eee ne eee wee ener seers wrens ae e 62 
Paris, France ..... ee cesec ens eeeccere eee e cece teen eter ectssceeeceeneeesereesaccererccecs access 834, 835 
public schools, Springfield, Mass.....-.-....---+--+ +++ +--+ eee reece cece cette ete eres 210 
Technical College, Le ans peas eye etete ete ae eae eater Seta alala (ol iaicimicieinicin/slolo/2siaTs\elaiais 1043 

lumbing. (See also Building trades. 

Piambine: hentine, and ventilation, course in, re Schools, Scranton, Pa........ Ge re 

i ociation of Paris, France, courses of the ....-...---.--.-.-------22- +202 22-2 842, 84 

Poeecra ook, Houdoumbne land senses senna. 988, 989, 1062-1065, 1067-1076, 1078-1091, 1093-1095 

Popular schools for adults, Italy...-.--.----++---- pct ag tenants eset ecteneececeescecerererececeses oe 

Potters, Trade and Continuation School for, Berlia, Prussia ....--..+-++++--+++++2e+- eee eee e ee 3 
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Page. 
Pottery, School-of; Landshut.Bayanivee. os. s.les ss. eee aoe a nes OR ene ene ee ete 956, 957 
Pottery, etc., schools of— 
State School for Ceramic and Related Industries, Oberleutensdorf, Austria.......---.--..- 027, 528 
State School for Earthenware Industry, Teplitz, Austria... .2.-.---..22 = 22e2es ncenenens 528-530 
State School for Earthenware Industry, Znaim, Austria .... 2. 2 222.s2-= -2eec onsen enna nsane 530, 531 
Practical School, National, for Workmen and Foremen, Gluny, France .. Seite cee 744-747 
Practical School of Commerce and Industry for Girls, Marseille, France ... a pea 770, 771 
Practical School of Industry, Mayre: Wramce 75.0 Sir. gens naan alan Seki rina ee a 761-765 
Practical School-of Industry, Saint-Btlenne, Hrance 222-5 cose conc cians seceaee eee eee nena 765-770 
Practical schools of commerce and industry, France........------+-------2.s-------0-- 720-726, 760-771 
Presue. Austra. boO UStria) Atm ON OOb amr m ae near Bean 3 ae ee een ean ein eel ee ee 438-440 
Prato, Italy, Royal Trade School of Weaving and Dyeing......--.--...--+.0.<:=---<o6-i=--=- 1181-1183 
Prathinstitute, Brookibym ys osm s are «cern sie ae sels acter ee = Sates tials winston sie ieee 36-54 
Precious-stone Grinding and Setting, State School for, Turnau, Austria..............-..------- 546, 547 
Preston, England, Harris Institute --- 1107-1109 
Printers’ Apprentices, Trade School for, Berlin, Prussia. -..... 2-2. - wae cece seca reiareacnetnc 983 
Printers, school for, St. Bride’s Foundation Institute, London, England ............---.--.- 1058-1050 
Printing and Publishing, Estienne Municipal School of, Paris, France ......-.....----.-.----- 781-785 
Printing, course in— 
Armstrong and Slater Memorial Trade School, Hampton Institute, Hampton, Va-..-.-...--- 344 
Giafin UniverstiynOrancentne. S.C. oo. ak eee ne ho eee sie ek pec nie ieee aes 33 
Heriot-Watt Collese, Bdinbureh, Scotland <2 ooo tes as Sige a el ieeesinie ce aa 1125 
Merchant Venturers’ Technical College, Bristol, England -.........-..--.----.------------ 1031 
Municipal Technical School, Manchester, England ..... --- 1097, 1098 
North End. Union Trade'School, Boston, Wassi.>: ... .cn5. occ eeicn sees ae cieese a= en sa ee ete 62 
Tuskegee’ Normal and Industrial Institute,Tuskegee, Ala... .-.. 2.2. --.-0-esse snes ses en-e 295 
Punine. Guttenbers School Of, Paaisy Pram Ceo. <2 ncstelas(clee enim <= eile = =e eee eee 812 
PEewelaa SCI OOI st LL ear SPR a esas a ket tec nia pore oe eta ay mae ee ae 1191, 1192 
Prntines Pradessenooliok. BRUssels, Bele pump Sono. seca wo aise alte sane ee eer re eee ee 650, 651 
Process printing, course in, Bolt Court Technical School, London, England.................- 1066, 1067 
Providence, R-leRhode slang SCHOOL Of DeSIeN inn casceciq cians «sie (aenels = -inielee eee eae 246-251 
Q. 
Quebec, Province ef, schools of arts and manufactures... .~ Ja.ncncccenenactineesmpnioeinemsseneees 688-691 
TR 
Railroad engineering, course in— 
International Correspondence Schools, Seranton, (Pa_ . 2 -cc-cc-cm osc seeee ee nee cba maccmiceaies 929 
The Technikum of Western Switzerland, Bienne, Switzerland .................-.----..- 1249, 1250 
‘Railway company, trade scbooWol, Paris, Prance.. v.< c.c cnc cc sceae ens ea eenee eee eens eee 822, 823 
Raleigh, N. C.— 
St AD sustine’s SCHOO) a3. oc -cmcceniane sans elaeccwsmenmiceniasiscen ek <= Eee oeiae eee ene 323, 324 
SSG “CINE G GRELGY 5 ok as Krai os ein, & win Rustcts om Sisiapeen Pet mpeaninl ape sige eis ales as ine Tae cee eee 3: 
Regent Street Polytechnic, London, England 
Reichenberg, Austria— 
State Dudusttial Shoo) oie. sic tesais. cam nae lac cite aintaieocise) ojo alba srs Os Bama See are aie aes 
State School for Weavine sacs 5 <a= de ankccnSucisnac= es ceiatenlcnaix sein/adcaien idee eateteeeeie eee ene 
Réeuns, Trance. J. Buidewa Salle School... cos ss specks op Seine come onde tam See aa eo OE ee 
Reutlingen, Wurttemberg, School for the Textile Trades ..............-..--... 
Rhededsland School of Design, Providence, Re E cnc-csc0nccies-cescencenaeane 
Rhéne Society for Trade Education, courses of the, Lyon, France 
Richmond, Va., Virginia Mechanics’ Institute Night School of Technology......-.....-....... 204, 205 
Rive de'Gier, France, Trade and. Preparatory School 2... <2n0-<- 5: ena e-em a poe emeane soeeene 
Rochdale, England, Municipal Technical School ........-...-. 


Rochester Athenzum and Mechanics’ Institute, Rochester, 
Rome Ttaly, Industrial Art Museum <1. c5..toee nce cisce nese me tlamecm piace enei sisi mine eerie 
Roofing, plumbing, gas fitting, etc., courses in, Paris, France 
Rossi, Alessandro, Industrial School, Vicenza, Italy - 


834, 835 


Roubaix, France, Technical Institute 750-755 
Royal Tanion Vartue, Muri Wtalliy aio ac site cwepane sieisteeriet eee cies sine sine eee eee 1197 
Royaltiuseumsror Industrial Art Berlin, Prussia). <.ciesansedacesbeeien-c ta eae eect eee 915 
Reval School of Industrial Art; Munich Ba waria acca. 5-caeteassccce sxe cee een cot aoe eee 910-913 
Royal School of Machinery Construction, Chemmitz, Saxony ...... 222-0 .ccc cece ce ne ncececne 922, 923 
Royal Technical Institute of Victor Emanuel II, industrial school of, Bergamo, Italy....... 1183, 1184 
Royal Deehnical Institute, Saltord,. Froeloma: 202. sk ose Stee oe ere ee ee 1113-1117 
Royal Trade: School “Lorenzo 'Cobiamehi,?*Irttra, Ttallty {ono oso scsennes cm oneeeeecee cannes 1185 
Royal Trade School of Weaying and Dyeme, Prato, Ttalye: -.--acase-eneeneseee saeneeeeneeee 1181-11838 
Ruston, La., Louisiana Industrial Institute............ oieicietece sese abate sists ate eeseet stake stele ieee eee 359-361 
Ss. 

Saddilers, etc., Trade and Continuation School for, Berlin, Prussta#-......0.20scaseee>--<-eencees 983 
St. Anthony Park, Minn., Dairy School, University of Minnesota.................c.s---+--e-- 109, 110 
St-ciuisustine’s School -Raleloh Ne © ace ho eae ae ee eee es en eae 823, 324 
St. Bride’s Foundation Institute, London, England 1058-1060 
St.-Etienne, France— 

Distri¢h School ohundustrial Arte... -iact-icsnic cen c cee ee eee eaties eae cette 757-760 

Practical School of Industry > ss 022. acca cece ae cee ee eee eee ee ee ee 765-770 

School for Mine Bosses ce oss ssc ointalns Uaiste ase a eee chee ee ee eee 835, 831 
St. George’s Byenine: Trade School New “York. IN Yisse sais eee ie eee ere -57 
St.-Gilles, Brussels, Belgium, Trade and Housekeeping School for Girls ..........--.---------- 615 
St. Imier, Switzerland, School of Watchmaking and Mechanies ....-....-- oats ~... 1288-1291 
St. Joseph’s Industrial School for Colored Boys, Clayton, Del ....--..--se-ceceecersceesee-a sone 92-94 
St. Louis, Mo.— 

St. Louis WatchmakingiSehool sec ce<ccssnre eas eticleacie estes ee cree eee ee 168, 164 

Southwestern Railway Telegraph School...........2...ceeccecnceeeeeeeeee One Ere "174 

Women’s: Training Schools Sas sce cmc cre esos te cise ce ee ene ee eee eee 124, 125 


St. Luke courses in trade drawing, Antwerp, Belgium .............2-...-00.- eiefeain Meee eee 671, 672 
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St. Luke Trade School— ie 
Ghent, Beletam._...... BMS Nha nina isiasate ela 6/5, Sala no Cone Shas sein eae 662, 663 
Boere, Beleotnm <. oc... < ee ee etre eee ee OMe et eee 663-665 
Schaerbeek (Brussels), BAGH IMMER ry ae eae en eR Le ie se ae Te err ae 665 
Tournay, B "665-667 

St. Luke trade schools, Belginm 591-594 662-667 

St. Nicholas School, Paris, France "788-798 

St. Paul Normal and Industrial School, Lawrenceville, Va 351-854 

St.-Quentin, France, trade school and trade courses of the In 787 788 

St. Ulrich in Gréden, Austria, State : ” Bd 

waitore, Hnelend. Royall Technical Institute. ......-......:.-..-......... 20. 1413-1117 

Salford Iron Works Science and Technical School, Salford, neta cea oe ieee os ke 1117 

San Carlo’s Society for Technical Schools for Workers, Turi PMY ea hagas eos toe a 1195, 1196 


SIMIC 1G GNUNIAL COOCHAOT, PTERECO <5 <5) <. 5 chiens bcc er adem en eaeensccesenecad 716-719, 740-755 
advanced trade. and technical edtication, Belgium. .....2.. 20.5 o...c-c--ce ces cnceneone 590, 591 
apprentices, Hungary 1159, 1160 
Hes BEND GRRE ee ae ag pe ae atc ia ca yun cian. oc ne Ci ore Re bibs Sin co eR 166-170 
(OEE RODE Lele re ES, aE es 5 Se eS a ee eee ae ae 94-99 
building and mechanical trades, United 2 

building trades, Germany 883-887, 927-934 
colored race.in the South, Wnited Siates:...............--.2--220------ aa 281-354 


dairying industry, United States................. 99-110 


ESATA VO LENG RAV MESETAE MET, ETANCC oe oi ace ns Sah eneee ea sie melee Scie wiewne s 719, 720, 755-760 
dressmaking, millinery, domestic training, ete., United States..........0...0200202- eee eee 1114-132 
SO ta a SE SERN oe a eh i A rans amet Sasee Salsle so vies weke -- 572-580, 604-620 
toremen, Germany 882, 883, 919-927 
housekeeping and domestic service, Switzerland..........-2..---2-.20.---0e0- 1228-1230, 1296, 1297 
RR SRIM Ee DORON PEMOS, AMISNEEO 28. 5 co a ajo nn cme ce nnpine's anise e tamiscciclog neous ee 440-443, 475-490 
incusiral Crewe pra Geet, United States . 2. ...52— 52.2 s55..5+ ace acer case caccemestireses 235-281 
mdnstrial Grawine, France .........-...-.--+:-------5 >. 737, 738, 849-853 
RS mR E TEN AT Ae WEI Poe MRT IR OMNI Ss is) oe tate aa a nye aaa ok ein cen cob cinielanaidaacer sme ee te Se eae 1164 
PREM REET PIRATE aCe sew Sang winle pate apres aiaadee edna sias Ounce bale. visiniss we ee 1234, 1235 
URE CREM IN ee fee ee ec eis Sma Bains So ae amen e aalee sae sae Saha en Se 580-600, 621-672 
See Can eA ESE RANE PIN cca eS cme wcae ed a cine wn cold Sees SS alsin iae's Sees es 1165 
Teer ort Rea Tra ETC AARON tare ioral eal cin otaim aie mw iainiaim vicina nisisin ieee <!sie'sieisinnc em aicisinicae 444-448, 490-548 
eam ae UNGER ON NG See RS RRR Y= fo aot te AIS sa sch ene sins ci aictc etfaynibia wia)o aunis aie ip abe emai asiesn(disicitleye wale. Syn 727-729, 775-802 
prgie trades, Pramee. lees s uci entice <8 SS SE I ge ER cr 730, 802-818 
1DES TEEN TC 2  e  e SP ne eEe e,  S 887-889, 9385-946 
Sieneeaan eS eS eR NON SURO Cn NA) res oat hea oe ee ie Alera ain Sincatnnicce mie kei SiGe me cen wnenem elas 132-157 
raaan NSN ETRE EOE lores A in cts = Se ie a msn oa ten as iow ln ov rey ere an. s'|n eile iS mB ann islam 1164 
Schools of— 
art applied to industry and schools of industrial drawing, Italy -..............2...-.--... 1200-1212 
een MOT EE TGM OPM OTA DIN = ie opal lorena Sins) aieislnjee eBid ole = nian wieia\s wi om iatete mje aslo 1225, 1226, 1264-1270 
RMP EL TY ICE a CEOS ERELO MC SUIP EEE 5-212. =o ps = x 5 Se ale cel Pmoste icles oie Mm ieenie n=: =" im nian sRioiacelain sola 692, 693 
arisiand manutectares, Province of Quebec, Canada 22.2... cen. cet cc en cies neeeee 688-691 
carpentry maintained by Employers’ Association, Paris, Franee......-......--.---+------- 827 
CoaMeLCH ad ANOUSUEY, PLACtLCAL, PTATICE.. 2.6 «x... 216 $s aneeaiene one nines = wane em 720-726, 760-771 
Pe CeeOCIO LTA Oren MU RNERNA «os 00-5 aos ony oe ane See ar eens oe aslo sien oes tes .--- 972,973 
Sehwenningen, Wurttemberg, School of Watchmaking, Fine Mechanies, and Electro-Technies. 960-962 
Science and technology, department of, Pratt Institute, Brooklyn, N. Y .-.....----.--..----.3- 47, 48 
Scientific instrument making, course in, Northampton Institute, London, England......--.. 1086, 1087 
Pee mer Ter umarel: GEOR ICAL SCHOONS 24 5 cterc naa piconet te icieimnae cine ni ere erencnve sn ssee 1123-1128 
Seramton, Pa., International Correspondence Schools .........-..-2---0+--+--250. een- wcaes 225-230 
i cunpeyeueh ope itecers pub mec, um(0Ce OUISA Ve 1o10 3012) 0d > Meee eee --- 879-881 
Secomiary technical schools, Switzerland ....-. 2.22. .------ =.= 2 eee ne etn eens 1 5, 1245-1264 
Seraing, Belgium, Industrial School.............-------------- 2-2-2 2-2 essen ete eee eects 339, 640 
Sewing— ‘ : a 
course in, Claflin University, Orangeburg, S. C...-...--.----.---- GRO Rene RE ee Cone SeSCe 331 
course in, Georgia State Industrial College, College, Ga.-.---- = RGR Ens Dea Bue Tea A AIZE 314 
eourse in, High Point Normal and Industrial School, High Point, N.C .......----.-------- 321 
eourse in, Pratttnstitute, Brooklyn, N. Y .-...-.-----.----- beeen: ep OPee rok cesemnnenca 45 
hand and machine, course in, Drexel Institute, Philadelphia, Pa.....-.-..-.-------------- 185 
hand, course in, St. Paul Normal and Industrial School, Lawrenceville, Va...--.-.------- 352 
plain, course in, Tuskegee Normal and Industrial Institute, Tuskegee, Ala .....-....2--.-- 300, 301 
Sewing. (See also Dressmaking, etc.) if 
Shaw University, Raleigh, N.C.-...-...--.---------+-------+-+e-2++- pote cpt e sce reeset eres a 324 
Sheet-metal work, course in, Glasgow and West of Scotland Technical College, Glasgow...- 1127, 11 28 
Sheffield Technical School, Sheffield, England...-.-.-.----------+++-+---ee eee eee eee eee 1117-1121 
Shipbuilding, course in— aoe 
The Technikum, Hamburg, Germany.....-.--- oe Sx 262 Rob sh SIRE OS Se O baie = 20 
Webb’s Academy and Home for Shipbuilders, New York, N. Y ..---.--------+---+++++-+-+- 177, 1 78 
Shoemakers, Trade and Continuation School for, Berlin, Prussia .......---.+++++--+--+++++++++ 983, 984 
making, course in,— ! ae e 
ee ee and Slater Memorial ape Behook Hampton Institute, Hampton, Va ....-.---. oe Ler 
i Industrial College, College, Ga ...-.---+--.-----.--+-+5+---- yoteresrecscscees SUE 
Sek eaten County Council Schools, Northampton and Northamptonshire, England.. 1102, 10S 
Tuskegee Normal] and Industrial Institute, Tuskegee, Ala .......--.-+----++--+e eee eee eee Ee 


“Shoemaking, Trade School of, Paris, France .....-.-----++e+eesrseceecere see seet tte s tress sees 
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Page. 
Silk manufacturing, course in, Municipal Technical School, Manchester, England ......... 1096, 1097 
Silk manufacturing, School for the Textile Trades, Crefeld, Prussia.......-.- pebeaopdngioroneus 948-945 
Silk weaving, course in, Philadelphia Textile School and School of Industrial Art .. Paes 139 
SilkaWiea van Se SCHOO ON, eZ UT Gly ue yy UZ ORL EVIL eartaetater ater ef oleyata tart totes eieleteteiststel= tie sreeeetate Se 28001238. 
Slater Industrial and State Normal School, Winston-Salem, N. C ...........-------------5---e- 825, 326 
SnatanyAonlVed GaXouCinaeye Iban hgey veKoniderUlly ING Oona nacin ma Osea nono joSogdan naan aneeecaseca 284 
Society for Trade and Technical Instruction Relating to Marine Fishing, Paris, France ...... 844, 845 
Soleure, Switzerland, School of Watch mie ime ace sons ome one = aimiatatmtatainl at elle mele alata iii ierey ate 1286, 1287 
Sonneberg, Saxe-Meiningen, School of Toy Making.........-----0-20ccecce ence enn c cece nsceene 957, 958 
Soutwerny Industrial’ Colleser Camm pilav Avia ee eee secre eisleiele ale eel riie  eieiele a eee teeter eine eee 304, 355 
Southwesterm Poly techmueswomcdomy Bm) are spree ereere alata tae ate ver aot nel oat 1071-1073 
Southwestern Railway Telesraph School, Sts owis, MO sco. oso ose ee www we amie ae 174 
SJooukinrwar Scuba eye, Cxh SSA ne oe eck re Ann poe aace pu aqoadnannoL cogsE SCbEeSbOaO SaenoaonE Nes 310-312 
Spinning, course in, Technical Institute of Roubaix, France ....-......-...----+------:------ 751, 752 
Springfield, Mass., free evening drawing and trade classes of the public schools.............-. 208-211 
SprinerGardemubneti tures baila ell pikatey we artsy taletete ere a rarste tate tates yoo aerate eee ce ee 188-192 
Stained-glass work, course in, Central School of Arts and Crafts, London, England ..........- 1077 
State Colored Colles erO rama So Ure ee Sg Create tereralsterate ciate ennetetereictele re ticte aieieletstesie alata istadeletepe techie teeters 322, 383 
Statesindustria Wschoolss ikl uins aryae rss antes -o aieleroiclote eens aie a sie sisal eleloraieoleialala\= state nates tater 1163, 1164 
State Normal School for Colored Students, Montgomery, Ala ..............-------------------- 283, 284 
Steam engineering, course in, Armstrong and Slater School, Hampton Inst., Hampton, Ya... 842 
Stein Schonau, Austria, State School for the Glass Industry. 2222 222 2-2 c weno coer neon =r 532-535 
Steyer, Austria, State School forthe Iron and. Steel Industry ........ 22... - ccc se ne - ne e-em eee 538, 539 
Stonecutting— 
APPLEWMELCES M1 SIMOPS LOT PSE) ULL eremerecaraveres ets = atenala alot sts) eta etal stetatetal sara atate tale stare) alae eevee ea 594, 595 
apprenticeship workshops for, Ecaussines-D’ Enghien and HEcaussines-Lalaing, Belgium.. 667-671 
course in, School of Artsiand ‘Trades, Hreyburg, Switzerland. -- oo. e ns sae eee 1262 
State Schoolstor, Maas, Austria... 5 so sewer -ciostemiccisme cee ences eee ites ciate Cee eee ee 526 
Stone working and clay modeling, course in, Hungarian industrial technical schools......... 1161 
Straweplaiting. ete. trade isehools tor, (Germamyiana0.ck ayer nce ene acme inten eee eee 947-949 
Subsidies for trade education, Switzerland, law relating to............-..-0------e---- ee eeeee 1217-1221 
Subsidies for trade education, etc., United States ...........-...... 19, 20, 28, 99, 101, 105, 106, 109, 132, 133 


Subsidies granted to and receipts of institutions for trade and technical education, Belgium. - 603, 604 
Subsidies received by industrial schools from the Federal Government, Switzerland, 1899... 1225-1236 
Subsidies received by industrial schools from the Federal Government and other sources, 


Siwatzerlam GhyV8S4 1899. Foo so wcrc siete aitiater eye nierele iseaie ace siatn) setae Aalaletaloie tions ae seroma aa tt creaeete 1221 
ubsidies received by industrial schools and schools of arts and trades, Italy.........-.....--. TAL 

Subsidies received by superior schools of art applied to industry, Italy .... Ps W171 
Subsidies, State, for trade and technical education, Belgium ............-....-....- - 567, 568 
Sunday schools for working men and women, Archimedes Society, Turin, Italy .............- 1196 
Sunday schools: GePrMany..<mec eles ctecesteaand Bd cesarelaracie some etre See Werke Semi ce ctr aioe en ote eee eee 894, 895 
Superion Instituiceof Brewing Ghent, Belen cere caer ae ere scsi seme mre mele arate eerie sister eteicte setae 654-659 
Superior Schooliot Rex tiles Wervierss Below. «ose seec ace seca cemcei eee acme e cee enemies 660-662 
Superorischoolsiofartapplied to industry, italy. ses... .ssse ses ssseecne ee ae Sees 1171, 1172, 1203, 1204 
Supenorirade and technical schools Beleium sc. scons cniace aces cece ceencainenmeeate 590, 591, 654-662 
Supervision and administration of industrial schools— 

IMIG ARR ontiog SeGHone CUS ETCIOD Deca SES GmOen a nanbaceaocaaanonacs sadoonice Sobouesbodecadacgaas 

Belgium 

Germany 
Supervision and inspection of State and subsidized trade and technical schools, France...-.- 713-715 
Supervision of industrial schools. (See also Inspection of industrial schools. ) 
SUperVISlOMIOL State mma subsidized SONOOIS Mra n Gere seme meee cleleiiniciersicisiseiia ieiciseiteiaeis tenia 718, 714 
Supervision of the apprenticeship system— 

IRUISERI GY Ke citie at asec cietpie els as ccisieie see Se saints siereis mniatel aieinie ereie acta lene wists amin eerste etree taker ete eee 451-455 

GG PINT TIN Saw reracca ais ate ig cin own 8 Sisto ane rere: ara rake "ate SPE otapal Dhaieta netets rene re tase eters Ge lecatoote miei ete tersten fete aot en 

Switzerland 
Swaatnila Austria, State School tor Mock smut iim ose atteeetars esc etneis ere ete siete cele staat reeeeiate 536, 537 
Switzerland— 

apprembiceship shopsyand trade SCMOOl S| arrteetela steumteteleiatersiete mee istertetstete rst siatercrarstenstatate 1226-1228, 1270-1295 

APPLE UMUC OMI PIS Y Sten, SUP CNVASLOM Of. cclemmene ict ae miccles cieeiceie eterna cixea orale eae ae eee 1236-1244 


attitude of educators, employers, graduates of trade and technical schools, and labor 


MONS tOwardmiradermnaktechnical Cducatlotmnccients mecteeaees + ene arene 1299-1305 
ClASSCS OT AIMSUUL UT OMS Ts Sh Secale, eialsstesisvaicteuclels/= mete ieiccele oe mete eee oan ela a eee ee eeeinee 1223-1236 
expenditures of Government subsidized schools, 1884-1899 ................-..--.--22-0--00- 1221 
expenditures of Government subsidized schools, 1899, by kind of industrial school. ...-.. 1225-1236 
EXPOSUULONs Olmtrad eran dete chmiCalisChOOlSi: a. acct cimroceic cco eine a eae ee eee eee 1222, 1223 
SrOW TOOT MAGUS Le CUCOTLOMs ca. cice tenascin seals sicern connie emit mete ee ieee rere ane eiaeierie 1215-1221 
housekeepingvandidomestic=service SCHOOls., ecccee aac cenaleccete se soehnce 1228-1230, 1296, 1297 
Industrial apiisChoOlsi ines soos cceee seer anata ete ccm ee armel cie sale eee ene eee nO oo Oem odelon 
industrial continuation and handicraft schools and trade courses ........-.--- 1280-1234, 1297-1299 
Industrial drawame sch OOlstss caccvscc eee em cieac cect ote ie eters eee ee eee 1234, 1235 
IMGUStrial MUSOU one ace Noe ced cas oe Sekgeies SEE ci eae Se tee CN ee AE ire tment 1235, 1236 
INSpechion) OL ANdUstriall CCHOOIS hace acu aeons oe cre Aenea eee eee nee eee 1221-1222 
law relating to apprenticeship— 

Canton: of Neuchatel cic isi\)s,<e)acsters arz/s 0 .sse,stolotewians.e leva nictetcinte cremains tac ict eeaeerTree a 1288-1240 

Can bom Ob Vaid © Sacre nicisacersa sin a lace saree tacacasee tees meatal AST ere eT TE ee eee 1240-1243 
law relating tO subsidies fon trade;cdicaomese mem eee sean caleeiiineeieminee er eetee ae nen 1217-1221 
Se condarya lec nil Calis@hOOls mena mccaeselsuien easiest eee neem enter 1224, 1225, 1245-1264 
subsidies received by industrial schools from the Federal Government, 1899...........-. 1225-1236 
subsidies received by industrial schools from the Federal Government and other sources, 

ESSA LOO ee aicisina ininnisieie ie 6/5 miciiacia’ais ciara sislalsialecie aiaiatee oeeiec es Re ICR Oe Ee eee ee 1221 
technical colleges 1228, 1224 
tradejand:techmicalbeducationy.e-camc ccc eeceeee tne eee ee eee ee eee 1213-1305 


(raining of teacherstion tradeanditechmicall Schoolsuassmeeeee tere eeeenenemeee meee neee 1222 
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Tachau, Austria, State School for Wood Turning ..................... 518, 519 
Menem DE anata on naie ns nen c odes aane ens cnvnwrennoeedse 518, § 
course in, Armstrong and Slater School, Ham 343. 
course in, East London Technical College, Lo al 1075 
course in, Georgia State Industrial College, C 5 313 
course in, Tuskegee Normal and Industrial Institute, Tuskegee, Ala 800 
School of Apprentice Tailors’ Pa‘ronal Committee, Paris, France 809, 810: 
Trade School of, Brussels, Belgium 647, 648. 
Trade School of, Liege, Belgium 649 
Tailors, courses in cuttin 842: 
Tailors, Trade and Conti 984 
Taylor, 8. T., Dress Cutting and Dressmaking School, New York, N. Y 128 
Teachers for trade and technical schools, training of, Switzerland 1222 
Teachers for workshop classes, selection of, England =a 1000 
Teachers in industrial schools, selection of, Germany 876, 877 
Technical and continuation schools, United States: 
Drexel Institute, Philadelphia, Pa 180-188. 
free evening drawing and trade class s 208-211 
General Society of Mechanics and Tradesmen, New York, N. Y 192-195. 
Hillyer Institute (Y. M.C. A), Hartford, Conn 218-223 
Newark Technical School, Newark, N. J 201-204 
Rochester Athenzum and Mechanics’ Institute, Rochester, N. Y...........0..0ccee eee eee 195-200: 
sehoolof Mess. Ro Hoe dé: Go., New York, N.Y o2.-... 01k. eocsscecceues 207, 208. 
spring: Garden Institute, Philadelphia, Pa ........<<. sce ceesee cece accees 188-192 
Technical School for Carriage Draftsmen and Mechanics, New York, N. Y 205-207 
Virginia Mechanics’ Institute Night School of Technology, Richmond, Va......... eee 204, 205 
AvericeMeusoran mnt te, BOStOR. MASS <. vcr as tne @ fons ceisnl oe eee oe ces tense deeb name cee 200, 201 
Young Men’s Christian Association School, Boston, Mass. 214-218 
Young Men’s Christian Association schools, United States 211-223 
Technical and trade education. (See Trade and technical education.) 
Mechmcal Collers HuGdersneld Pi P1AN Gren isc foo uins views deweiweesscneeececk Ccacicuessconawee 1041-1044 
Technical colleges— 
CEST CIDP S IR AS a ran, a ee es Oe oe 878, 87% 
USNR EVRY Lis She SOs 9s A eS ye CP ne ee te rn ee nL Re, ated 1223, 1224 
Technical courses, evening, Pratt Institute, Brooklyn, N. Y .....--- 20. .-c2ebeescececes ote les 49 
Technical courses in— 
cutting, maintained by Union of Master Tailors, Paris, France ................--..2200e00- 842 
masonry, maintained by Employers’ Association, Paris, France ............-...-.--....--- 841 
Technical education, England— 
NAC RO ine roy en occas on wlnieles orice pins cima mic Sunil eves wciawicisie's nee ooains Sue Seine cpaeemees 1000, 1001 
RRNA HOTEL TING OE ROPONA Oe crs 5 eral c ela gioiewiow'e Sos mis lopwiacisers oreinis a oywie eis sid aieieiMoraeeceeeidite syawigeaitis eae 990-996: 
CRESS NCIS eee ee ee Seo clele nieve oa easels oe Ree nine wiemnin swale awe wk een awesecbisel aecens 996-1000: 
ee ERR TO CTE URIEUN SC VCD OLS TAN ETA TY ra oh win arate ns oh=Ie epeystej<iaie, atsiale aaie’sie:a.n)= lain ie e/3\4 s\clate e's \clscleujelere since. 1161-1163 
Memmi eons NIStiAtle | ROM DRIR:, NTAMCCs < fom ctcyee te «cok = Tk Sos eaee im Reel sible ois em cea ee Se nipinlts oie c 750-755 
Technical School for Carriage Draftsmen and Mechanics, New York, N. Y.. . 205-207 
Mechnical Senoor OF Brewine, Ghent, Belew. co. cc cece ccc seed vase ececs sees scence saeco 659, 660° 
Technical schools— 3 
RECOM anY, Nat ZOUl AAG — 8a. eee ce cmicacc esis ves sa ows ewisie wenceecewe nds anee~ ss 1224, 1225, 1245-1264 
SCCONGANYPON INbCYINICMIA LE GG CLIMANY oe e oman ccis ss ad eee cisia is wie aeinaln's caioeasisiee anis's aie -..2- 879-88L 
Technical schools, Great Britain: 
IRatemed LOI technic, DOndon, MNPIANC 2252 s..025 ccc ne sean ms p< sok ceminn ose cadena 1067-1071 
Bolecourt mechmical School, LONdON, Brglan dd... clic. cwm aeiniee steve os celenne seinen cligee.ces 1065-1067 
Borough Polytechnic Institute, London, England .................-.--.------s22eees eee 1062-1065 
Bradford Municipal Technical College, Bradford, England..............-..----+-+--++-- 1023-1027 
Central senoolort Aris and Craits, London, England. on. 5 ics. ccc ee stan ce nen cceneece ves 1076-1078: 
City and Guilds Technical College, Finsbury, London, England...................-..-++ 1060-1062: 
Durham College of Science, Newcastle-upon-Tyne, England................-2---+----++-+- Ss 1099 
East London Technical College, People’s Palace, London, England .............-------- 1073-1076 
Glasgow and West of Scotland Technical College, Glasgow, Scotland.............------- 1126-1128. 
Goldsmiths’ Company’s Technical and Recreative Institute, London England........-. 1091-1093: 
orrignhastitisew or Cstoi, MMelAING meme ons </<tom on sienlemiaismin cpata\e ole(ae asinin\= = »\r\a\=ininfelein=a(=<)2/5 = 1107-1109 
Henomwatcollece: Hdimpureh, SComamd oe csc ce csc tae 2 aca sn nce weclenes cnn aninw nen visite 1123-1126. 
Leeds Institute of Science, Art, and Literature, Leeds, England .............---.----+--- 1054, 1055. 
Liverpool School of Science, Technology, and Art, Liverpool, England ....-.....-.----- 1057, 1058. 
Merchant Venturers’ Technical College, Bristol, England .............--.---.-.--++--+--- 1027-1081 
Mining and Technical School, Wigan, England.......-..-.-..------2--+--eeee secretes eee 120-1123 
Municipal Technical Institute and School of ATi A COVEMtrY) UU TAIN Seance e ae cles ecole 1031-1084. 
Municipal Technical School, Birmingham, i Dieveal Ena Wepsgeien se Seana seco ne noebaaebEaEactios 1001-1011 
Municipal Technical School, Blackburn, England......-.---------+--++-++++++++-- <a 1011-1014. 
Municipal Technical School, Halifax, England.......-.--..---++-++ sees ester eee rece eee ea 
Municipal Technical School, Leicester, England 105! etree 
Municipal Technical School, Manchester, England ...-......--.-----+-+++++++++++++ee--> ear oe 
Municipal Technical School, Oldham, England...... a0 ae 
Municipal Technical School, Rochdale, England i 1 o 
Northampton and County Technical Institute, Northampton, Bngland 2... .<.----5---5 1100, 11 
Northampton County Council Schools, Northampton and Northamptonshire, England.. 1101-1108: 
Northampton Institute (City Polytechnic), London, IBV O LA se opie ee ace ciicieiasic =< ee 
Northern Polytechnic Institute, London, England..........-------+-++++++-eesee eee e sees age 
Oldham Mutual Technical School, Oldham, England........-.--------+-+-2--++2-+--2+ee+ 1 ee 
Regent Street Polytechnic, London, England.......---.-.---+++-++++ssee ees eeee erent ae 
Royal Technical Institute, Salford, England ............--+++++2eeeee eset cere erect ete Hbeciene 
Saint Bride’s Foundation Institute, London, England ..........--..--++-+eeeeeeeee sees : eae 
Salford Iron Works Science and Technical School, Salford, England ........-.--+.-++++++ eos 
Sheffield Technical School, Sheffield, England 1071-1075: 
Southwestern Polytechnic, London, England........-- 104 1104. 
Technical College, Huddersfield, England .....--.-----++-+++-+eeesceeee sense eee cere eee 
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Technical schools, Great Britain—Concluded. 
Techmical School, Boltom, ane lamas. eerste ate ere ese ee anti oeengstchaedian nate orators 1015-1023 
Technical School, Keighley Institute, Keighley, England ....:...:.......5--.--5.-5-.-4- 1044-1046 
University College, Nottingham, England 1103-1105 
Yorkshire:Comese seeds, mola was oy. eae .cie seeteee os etc nie wicket ote ee ice na ee eer one eee 1047-1054 
Technical schools. (See also Continuation schools.) 
Technilcim. "Cantonal tire donk ssw ize a MN es or taye sete ere siete crete siete eee lee een 
Technikum of Western Switzerland, The, Bienne, Switzerland... 
Technikum, The, Hamburg, Germiaiy <2 scene enna eicisyee ate weinrerere 
Technological Industrial Museum, Vienna, oe ee a ee he Pe Bie ae Btn SG 


Telegraph Mihool, Southwestern Railway, St. Louis, Mo. Sane Sine Se a Seas Pee ticks Bee Sh ee 
Telegraphy and telephony, course in, Merchant Venturers’ Technical College, Bristol, Eng. 
Teplitz, Austria, State School for the ‘Barthenware UA GINS GEN. 55.2h s Sane meee nee see a oe ames 528-530 
Textile Art— 
Museum, of Piauen Sax Only s..vmc cc canis ction ace ne 2 > aeslnserete siete etm ahs, aires ae alee eee eee 918, 919 
School of, Plauen, Sfp. <0) 1 h ARs fee eee Ee eRe Ameer et earthen ooo ergy» Aimer cn ad 915, 916 
Textile engineering, course in, American School of Correspondence, Boston, Mass....-.-.---- 233 
Textile fibers, course in, Practical School of Industry, Saint-Etienne, SHILA COso cst Scena eicees 767 
Textile Industry— 
eure in Muingarignrin dustrial teeh mi Gell SOOO se a. eae a asters sore) ore eter res 
State School for (he Vietna, AMIStOe ool) | ioe aetna re saan See oe ee Se 
Textile School and School of Industrial Art, Plilldd@elphiias (Peis. ee Se cetera ee eee 
Textile schools, United States: 
American Correspondence School of Textiles, New Bedford, Mass.......-..-...----------- 155-157 
Georgia Schoolot Technology, Atlanta, Gia tates nie terete ote ate one Sire Slee aie oe eee 155 
Lowell’ Textthe.School, Wow ell, Mass... 52s see coe ae ett nn eee > ee ee ete eee 139-148 
New Bedford Textile School, New BE GRONG ONERSS ancien aren = Sek Stat eee oe ere 148-155 
Philadelphia Textile School and School'of Industrial Art, Philadelphia, Pa............ 22, 133-139 


Textile trades— 
School for the, Aix-la-Chapelle, Prussia 
School for the, Berlin, Pruss 
School for the, Crefeld, Prussiz 


School tor the Renting en, Wiurtteomnb ene: 2.2 j=). center oars heteieie = rele lateye arate ere are re aera 945, 946 
SCHOOIS LOLAGMES: GOrurand yc oe tcinw tet oce sels hone reteerel es etme esate ae ieee ones re ee 887-889, 935-946 
Textiles— : 
course in, Bradford Technical College, Bradford, England ...............-...-.--.------ 1024, 1025 
course in, Municipal Technical Institute and School of Art, Coventry, England .......-. 1032, 1033 
course in, Municipal Technical School, Blackburn, England..........-..........--...-. 1012-1014 
course in, Municipal Technical School, Hopwood Lane, Halifax, England.............. 1036-1040 
course in, Municipal Technical School, Manchester, England............-.......---..!- 1096, 1097 
course in, Lechnical College; Muddersield abupland . 52) co. ese eee eee eee teen 1042 
coursein; Technical ‘School, Bolton, mime de 2 ey ake spe ne ee oer eae ee 1016-1021 
course in, Technical School, Keighley Institute, Keighley, England ..................-- 1045, 1046 
coursein, Yorkshire: College. heeds, hnglamd! J. .ia seas o mse cee eenaee ce an eae eee eee 1048-1052 
industria! Schoolier®, Touredines Pratices a..cec cence ccs. coe ne cone eee eee ee eee eee 810, 811 
Superior. SGhool of sVierviers =Belovdm.. 2. sess wsic=-. seine ec kioc seeween ce aoe one So Ses ees 660-662 


Textiles. (See also Weaving, etc.) 
Tinsmithing, course in— : 
Armstrong and Slater Memorial Trade Sehcol, Hampton Normal and Agricultural Insti- 


tite; EVAN COM WV. Bias, Seta cai dicini ele sencaeie eh octave ei et eipaerel Sm cles) arate Ta ERTS he Oe NS oo tT ee 344 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala .................-20---22eeceeee 299, 300 
Tinsmiths. Trade Schoolfor, Berlin, (Pnvesia cc cous cums Coe ciestee ei cteee Sees ies ae aera 984 
Toronto, Ontario— 
Canadian Horolopics) Tmehitipey.c.. can. t<trak nie seers Be neterere Sieroter INS RO See eer Be 696, 697 
Central Ontario School of Art and Industrial Design os 2c = ime) somes Ate = serena eee 691, 692 
Moronto: Technical Shoo ja. co. Sasa eee eee eee ae ee ee ee oe ee -- 6938-696 
Tougaloo-University, Tougaloo, iss 2 y..55 sas sea nlea ss ee eatin iele eae aes ne sry ee ee -- 317-320 
Toulouse, France, School of Fine Arts and.Industrial Selences ............ 205... cece ecw eens 819, 820 
Tourcoing, MramGe,, Inidusthial SCWoolMol Textiles secs ccm cana eee rela ers Cine ana eeeene 810, S11 
Tournay, Belgium— 
Housekee Dinova nares Megs CMOOl OT! GULIS cn acatereiste mrencta\ctaicretsetetere areteterciters cio etenee=ee eee 618, 619 
PMC OStrigl SEMOOM. 2226 cnr a's\cons dra cents care yA faiera sab oct ange ast eeahetaect ee Soe Sefer ea eae ee ee 640-642 
SGU be WKS LACS SCHOOL as Sn sae sens an ccs oraycicie areca ere ot crete aia on 665-667 


Toy Making, School of, Sonneberg, Saxe-Meiningen 
Trade and Continuation Sehool] for— 


Bakers’ Apprentices, Berlin, Prussia 974 


Blacksmiths, Berlin, Prussia 

Shocma kena: eri! PLUSsL a sce o's scaler se etree tacts ar evan etcetera ne 

Ache onic alaxor@bbolkd Gitick1C: EP am pean eRe SG EE eS ARCS ACG UeASr COOL Raa .S Gener Or nace Meas mamcuci mc 
Trade and Continuation School of— 


Guildiof Chimney Sweeps,<Berlin, | Prusstasc cae, acces stain eters separa oe tatearaie sieraiereehe et teleeeoenea tere 978 
Guild of Saddlers, Trimmers, and Trunk Makers, Berlin, Prussia.............--..---+----- 983 
Potters’ Guild, Berlin, PEUSSUG go. b a 1a. 2 edu s ahs wre see oe ale eae Te eet ee te ce 983 
Trade and housekeeping schools for females, Below se semen see ee shasta 572-575, 615-619 
Trade and Industrial Art School, Bern, Switzerland cto) sto A nee ee 1267-1270 
Tradeand industrial continuation schools, Germany 2.csoc-.- reese eceeucinm tees e 889-896, 947-984 
Trade sandiereparatory School, Rivelde:Gier, Pranices ss sascu. cevsae cre mercies enarere te eee eae 825, 826 
Trade and technical continuation schools and courses, France ...............--------- 731-737, 826-849 


Trade and technical education, attitude of employers, graduates of trade and technical 
schools, labor unions, ete., toward: 


pA AIG UIA) oie ein te cra lnre aicein Oa mss ser stators Site ic erecta Ss 9) te RS ene ae Tce te en er te ao 560-563 
BOL SUN: ie:nse riers ies Mess eerste iielese veils PA. E wea wale ore ere Te Ore 672-684 
COE: (6 Cie ee eens ene ete eet RAP eM ME SA ny, OP ee ees EE nl cNeaauece un 698, 699 
3 aC Oe ee nee See nee at nee Ne ta RMR enn) 6 Gc is ke ad ab iie ode Ledanenoe ee ce 853-868 
(Cogent: 1k ier eM EE ee et meme er seer sancaatcr me acc ondswoAadua con; saupyacbeash 1129-1152 
Si 28423 0 ba 0 Gee ene eos eee Vcr Serna Ee RG oe eo ae ce So cacapewaen 1299-1305 


WITTE States ao. c/a sare sopneiale ects ole ets re Wisp cial fein Oe orien ne 367-424 
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Trade and technical education, classification of institutions fo ( See strial e@ i Zs 
Patiiioas clanihcaton cn} titutions for. (See Industrial ¢ duecational 
Trade and tecHnical education, growth of: 
BUSES o soso Senter SOO EROS Soot eee cae ee ee 427-487 
Ig SuY TT sons sccang eS cs Pane ee a aan mE 601-603 
EVIE Re Sci ap ARSE EOS aioe Sk eI Ae Oe an a RE 703-713 
CO SLST Te Se ee ec ee he 871 
rent Britegn <. 20... ....<. REI Ee Ad oe naam ee = 987-990 
PUNE ARV cine. foc ceccn 1155-1159 
INT BEd otk hernia? chs Soke 5 SoBe as Be See Bee Baar NUM ee an ae Pel 1169, 1170 
SRUER URC RAPEOL mere ee eee a ee eee Reem ur eee oe EES ee ci : 1216-1221 
RTEIUROUESGRTON «See oooh ae eS eh Bed Me tee EON ec AN cee an Mp 19-24 
Mrandeand technical schools, superior, Beleium —.<~ sc ecoccoccccecaucecceccecccecccccn 590, 591, 654-662 
hrage-ciasses, Prati mstiiute, Brooklyn, No Yo... sce ceec cc cn oc denne ov svndeonecncceccccccs eS 50 
Trade continuation schools, Beletum. .. 2... ... 22.022. eee ne ec ee 649-654 


Trade courses and industrial continuation and handicraft schools, Switzerland... 1230-1234, 1297-1299 
Trade courses for— 


aera NMOS, Parise MTN OG se cris on tudes tcaa donee sae betetrs nomic a caatecs’caaeucteiuee 827 

ehimney buildersand repairers, ete.; Paris, France... 2. sk << ccc eee ncn ccc cece occcwcen 828 

SSFP SNUS IS RPS HARTIO NS oe BO eee RO es PR sic dk cok Sep mm yeS cabcutvacaucte 579, 619, 620 

emales, schools of the Lette Society; Berlin, Prussia...<.....52c ac .e0cceseccaecceecennnctece 972, 973 

ty RDI SEU UE SS Veg eee ee eed ee ee eee Peet oboe iere att bat tump es eeeeen= 600, 671, 672 
Trade courses in— 

decorative painting and drawing, Audenarde, Belgium ..............0--2--eecceceecccecee 672 

Bette Svivel Ri MICE hee SEN OMRON ey oe ett Se cB en eS eo ee ke 672 

drawing. saint Luke courses Aniwerp, Belotuml o<....2<2ccccecbs cccssccwe se henicnediedew cue 671, 672 

dressmaking, lingerie making, etc., Josse-Ten-Noode, Belgium....................-2-2-e0- 619, 620 
Trade courses of the Union of Journeymen Housesmiths, etc., Paris, France .............----- 828, 829 
Trade courses—practice courses for master workmen, Germany ...........-...2.2.2--00-200e0- 898 
Trade education, Switzerland, law relating to subsidies for.........2....002--cee eee cecceeee 1217-1221 
Trade school and trade courses of the Industrial Society of Saint Quentin, France ...........- 787, 788 
Trade School ‘Saverio Altamura,’’ for the Mechanical and Manual-Arts, Foggia, Italy....... 1191 
Trade schools— 

Reet ia a Crs SEs ORM MNIRT rca emo ec ace a caus wm s eciaem nee waenincsegeineweatiemcn 572-575, 604-619 

for journeymen, Hungary “Fe 2 Eee ed ay Sees ons 1160 

RO peP Taine MES PAS ANRI RE eer er ee ys ein cm sige Seis cisivin re amerinew caniecivitlen@ mrad 585-589, 644-654 

for several trades, France 727-729, 775-802 

LTESORE LONG Fat etc TES UF 221 Cl2el Re R 730, 802-818 

Pationel. FraneGe. oy oc 50 kene cc ae 726, 727, 772-775 

of fishing, Belgium 654 
Trade schools and apprenticeship shops, Switzerland........-...-...2-----..-200-- 1226-1228, 1270-1295 
Trade schools, miscellaneous, United States: 

Mimo Cellere of Photopraphy, Bifing am Toad. cic aisle aiscind cnieinnia sinininik a eiieseie cineca’ s (aie 

North Bennet Street Industrial School, Boston, Mass ..............--------- é 

Southwestern Railway Telegraph School, St. Louis, Mo 

Washington Linotype School, Washington, D. C “ 


Webb’s Academy and Home for Shipbuilders, New York, N. Y 
Trade schools. (See also Apprenticeship shops; Saint Luke trade schools; Arts and trades.) 
Trade unions. (See Labor unions.) 
rAd eAca CeIn Gene rhs WEE rI AMG eek < Scns arn arcin mo wx vinci wwianeie Hike Sse wea Slee mmrcinsie ce ain sels 1298, 1299 
Trades and arts. (See Arts and trades.) 


Trades, important groups of, schools for, Austria 440-443, 475-490 
irades, panweular, Schools fOr, AMSA o.oo. ose cess ses snipe sence cecimnitin stain cris iaiels eiclemenie 444-448, 490-548 
Hayes, PLANCE, PEN CHISCROO! OLMOSIOLY — 5.4 ain an sana ain RieiSis ain Se aie teminsiaeaels neers 803, 804 
Trunkmakers, etc., Trade and Continuation School for, Berlin, Prussia ..-......-.--.--------. 983 
Turin, Italy— 

PRUETT EO Ris Ue DUO Mae TAD CNN yee wale armies n:=\nlm to ain aiealaie slele'eioia'=/ainisiqtatare’=i=y=) ie ais winiaiet ala ete Aininiai= i 1205 

Vyas AUTRE CSI, LGC Se en ee ee ee ee © CPR RS ney pres er nea Meter 1195-1198 
Turnau, Austria, State School for Precious Stone Grinding and Setting 546, 547 
Tuskegee Normal and Industrial Institute, Tuskegee, Ala..............-.-.-------+- (eee ies 8 toi 284-307 
MayasO Capel pa MOO ly MVE A, ALLEL’ << oreinywip'> wie’ lela win =\aha myers) Siete sie lais ewinla is [alafe a ofa se wins miorsatm\ielaiawmsit/ dia 1191, 1192 


Typography. (See Printing.) 


United States— ’ 
arricultnral education, development Of... .. cc ecie incase eseice meee teew snes Ppa seeeiala 19, 20 
attitude of employers, graduates of trade and technical schools, and labor unions toward 

trade and technical education 36 


PSEDOUAR COMOOISERE Se meters Ser rs cot meee Ee mnnistainets Semin nce 3 
ERECT MES ROO Otte ee Te iete ie eC AC Goo Ses ta awwlcicre cia nisisie isle matnielale patiolomeaiejels siciayeie eval 
building and mechanical trade schools . 2. - 2.0.2.0 0 ce cie ew cin een reece een e eee ees ces 24-94 
Classification or prade- and wech nical SCHOOIS: .)<....)-<-.<sierererersi0\njojein sere wia.alalaielnin la vive einiee wicivicisine 24 
ERS INOS rete Pa re eters eae rae oe eee re larcholan es eae plete mie are = Eien) nin iS amie sainta snl 2 ape 99-110 
rowth of trade and technical education 19-24 
industrial schools in the South for the colored race .....-...------+--++-+++------- 2-222 22-e+ 281-354 
industrial schools in the South for whites : 
instruction by correspondence....-....------- 
THISCE ANE OUS TAME RODOOIS oo cin nceiete wele ces ome Daleie Sine stes ewinla oeielsilas|a ccjerdlaless elemivih aielamclacie 1-180 
schools for watchmakers, engravers, ete -....-. eae ge es ator toha ee = ae ana clm— 57-16 
schools of dressmaking, millinery, domestic training, ctc.........-...------------------+-- 111-132 
schools of industrial drawing and design....-.....--.-.---- ee ee isena se awaioe 235-281 
FEC Mpa MUCOMULMA POI SC MOOS wae mine sate ore 2 tele bikie sa Rte asin joa le naiw os (aim iain wien e minyeiaiiais 180-211 
PAO at MI MACUL GO (AS ete ee ee ee ee Sonia Nad a aMaIet Alas aja oats Sw etecnletiarenelase aye seo 132-157 
trad eran hechmiCaliCG@U CATON. occ ccw ctaiciecimisteiraris aizreto aiaicraaiel sine jolsiawwiaie ese moe mneieisimietieminmaciaieie 17-424 
Young Men’s Christian Association schools ...........--2--+------ 2+ --- 2-22 eee e eee: -- 211-223 
United States Brewers’ Academy, New York, N. Y --- 95, 96 
University College, Nottingham, England................--.- pegeos 1103-1105 
University of Minnesota, Dairy School, St. Anthony Park, Minn : ; 109, 110 
Upholstering, Draping, Trimming, Furnishing, etc., Trade School of, Brussels, Belgium ...... 651-654 
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Venice, iHalySchoolofsaArt Applied ytoulmcdustr ye re ccteere stots rele sole aetetetetei siete state ies eee reals 1204, 1205 
Verviers, Belgium— 

Industrial and: Trade:Schoolssacs an 5 stoeaiactine eens oa weleseiee le aie elie lee ialetew ote aloes tetas eeraere 642, 643 

Superior: Schoolol We tiles ja~ ..crecidaece crevasse aia alae eietatsle ete eee oleate ere ee ea ater 660-662 

Trade'School fori Girlsrsec ease ew sane oe ae tre sale wie ciatele masa ere aie ise oe cise aie tells ee late learn eres 611-615 
Vicenza, Italy, Industrial School “Alessandro Rossi 2. ..<as.cececeeesee econo occ eee cose ress 1177-1179 
Victoria Continuation School sBerliny Prussiasosonasetercictes sects oe ee once anne cee einen 973, 974 
Vienna, Austria— 

INGUStMIAlCONtNUAtLOMSCMOOlSiceeialec stetercis slaicleletece alaietere ete elereverale aime o\eie ale /evete]=iore tees ale tetera eters 548-560 

State School for the Textile Industry at sie bese aeee -- 504, 505 

Technological Industrial Museum.......-..... 5 : we ata --- 455-475 
Villach, Austria, State School for Woodworking 519-521 
Virginia Mechanics’ Institute Night School of Technology, Ricumond, Va ....--.-.----.----- 204, 205 
Voirons Hrances National MradesSeio@ Ue epee y toe e:rtat<rereieteavereeisaoie ie sietetaterstetal ste ateleistatletelsie at steiearee 773-775 
Volta, Alessandro, IndustrialsSchool, Naples, [tally s ssoeeeceree menses cote sees a eeleneaeae 1180, 1181 

Ww. 

Wagon Makers and Wheelwrights, Trade School of, Berlin, Prussia .........-..--.------.----- 984 
Waliachisch Meseritsch, Austria, State School for Woodworking .. 522-524 
Waltham, Horological School, Waltham, Masss2.. 222 -<..2<2scer. esis sees ae -.. 157-159 
WiarmsdorisAustria wc tate school for Weayin gs en cesiee ccs cote ses sees aes eeeeee eeeees 499-501 
Washington Linotype School, Washington, D. C......-....-.--- ails sana w.ctewae es See oe wa eee 171-173 
Watch and clock making— 

course in, Northampton Institute, London, England... y......-- 22.222 --sesse+e---eeee--e 1087, 1088 

Heriot-wWatt;Collese, Mdinburgh, Sconlamaiii eee) aeteee alee ee eee eee eee ee 1125 

Schooliof Purtwangen, Baden... stajsccenies «ccisneee ene oat ec cee ce ate ene eee eee 958-960 

State Schoolsior; Karlstein,- Austria: 222298 12. ak acemtacereae see eee sel eae one eee 547, 548 
Watchmakers, engravers, etc., schools for, United States: 

Horological School, Bradley Polytechnic Institute, Peoria, Ill.....................-..-.--- 159-162 

Hutchinson’s Schoo! for Watchmakers, Engravers, and Opticians, Laporte; Indes. seeceee 162, 163 

Jewelers’ School of Engraving, Chicago, OL Ra mea merc naer mie eo sie contig se Macc 


Omaha Watch Repairing, Engraving, and Optical Institute, Omaha, Nebr 
St. Louis Watchmaking School, St. Louis, Mo... 
Waltham Horological School, Waltham, Mass 


Woodcock’s Watchmaking, Optical, and Engraying School, Winona, Minn ............... 162 
Watchmaking— 
Canadian Horolosicalinstitute, PorontoyOMtariO) sn. sa aeciek seclsicchine aisiee eine see ae ee 696, 697 
course in, Municipal Technical Institute and School of Art, Coventry, England..........- 1082 
course in, The Technikum of Western Switzerland, Bienne, Switzerland................ 1246, 1247 
National School.of, Besancon, Prancesas-m aa sans ce carete ret lowe oe ceo taccee eee meee ee eee 812, 813 
National Schools, Clusés, Brance-csasesste ac concen coe cerns facials eae een Oa ee eee ee 813-817 
School of-Geneva, Switzerland 55 x22 Seok ba ceacoctes ccc eects coe ne eee eee eee 1281-1283 ~ 
School of, Neuchatel, Switzerland..............- Siamese Ske ae OS Oa See cle cela On eee 1283-1285 
Schooltol=Soleure: Siwatzerlam di oe acec ne sate cara ctere cs tate eee re le rie ole ne eer ee eee 1286, 1287 
Pradeschoolof, (Panis, (MPAMCe <1 So cieciet os cpercincle ois cin hata ole clei Saas ee EE RCC CRE Eee 817, 818 


Watchmaking and mechanics— 


School of, Chaux-de-Fonds, Switzerland 1287, 1288 


School of, Saint Imier, Switzer an dic Maes oe Se ccc ames eee ero ere a 1288-1291 
Watchmaking, Fine Mechanical Work, and Electric ity, National School of, Brussels, Belgium. 646 
Watchmaking, Fine Mechanics, and Electro-technics, School of, Schwenningen, Wurttemberg. 960-962 
Watch repairing, courses in, Canadian Horological Institute, Toronto; Canada ss--oeemeneer ses 696, 697 
Wattwyl, Switzerland, School of Wieavin Gos: Pa. acecu de tee tate cisenion cle omterccmisetiee ee ereereiers 1291, 1292 
Waugh; Ala,, Mount Meigs'Coloredeindustrial Imstituite stcs «csc scr tice scicineiesiate meatier 307 
Weaving— 

apprenticeship shops'and trade schools'for, Belgrums.i oi. oecc cece cscs ge see ele sire eeieesicioe 595-600 

apprenticeship shops Lor, Germ am yer veer <a eam cee eae eee lere eleinatelaineisi= leis reaie eters seater 887 

course in, Practical School of Industry, Sait-Mtvenme; Shr amCe rns < cia <lmixi=iv craic em eters 767, 768 

course in, State Industrial School, Reichenberg, Austria 

instruction in, by itinerant teachers, Germany........... ae 888,.889 

School of, Waitwyl, Swatzerlandewss en co. ccoeaccme cern iee Ree 1291, 1292 

Schookot (ilk: Zumichs Switzerland) oman sciacrecie or cemeten imc treteie cle Gee ere ene ae eee 80, 1281 

Staterschooltor Reichenberg. Austrian. aces eusea mecca nae coer eter eck tenon eneee 492-496 

State: Schoolitor/Schonbers GAuStria Go. cave sess wie «eee re aie Ie Oe ee cee cs ee 496-499 

State School donWarnsdont, WAUSURLa ke cei cvresics< neice misiemieaic's stcintancemea ur anc rem ere see eer 499-501 


Weaving. (See also Textile, ete.) 
Weaving and dyeing— 


courses in, echnical Institute of Roubaix, France..... pict cin eitiatetns Seco ee Te akine Beas 752, 758 

Royal Trade School Of; Prato, Tally coh. caco, «sles accaiincsk saeeemee Comoe sae ac tse ee are 1181-1183 

School of, Arpino, Italy sivinipinisve eine (S15 dig ere \eiSraicince si iloie SU letersi ete sta aieys meepbtaere aie ee olalelater=\atslafeicte cree nice 1193 
Weaving and Embroidery, Municipal School of, Lyon, France ...............-----2-eeeeeeeeee 776 
Weavineand Knittins; State Sehool tor, Asch, Austria: -anscseuameceeemise ce esene ns menesee -- 501-503 
Webb’s Academy and Home for Shipbuilders, New York, N. Y .........-.2.--..5----eeeseeeeeee 175-180 
Wells*Memorial Institute; Boston; Mass 2. ori «ccle cts vc cee eueale cinveleniaieare sien aeieeinesice Seance eer 200, 201 
Wheelwrighting, course in— 

Armstrong and Slater Memorial and Trade School, Hampton Normal and Agricultural 

Institute, Hamptons Via siecle aie sinaiel sew wheat eieteia c alarce rere Ree ee en ee eee 841 

Tuskegee Normal and Industrial Institute, Tuskegee wala. 2c stcmwenc sercmicern neaeeee samen 295, 296 
Wheelwrights and Wagon Makers, Trade School of; BerlinsPrussia. vos.0. sce sacreee ces noone 984 
Wickerworking, ete.— 

Trade School for, Berlin, Prussia ........ ojsieja(eisia,e « aie maie\nla'a(e/alsig elslsretateietsiers aisieta sie Se cmren ee meter 974,975 

Trade School for, Heinsberg, IPIMUSS1O asic sis cinsiaje wc msn balm eee eR ERG Ree et acenineree -.- 948, 949 
Wigan, England, Mining and Technical School. BBod aachcdoLoe aodcarncdsacqasnenqabes “1121-1123 
Wiley University, Marshalls Mex... <ccimck oncaeae ne tee ee See eee ene PRE EE eee eee eee 336, 837 
Williamson Free School of Mechanical Trades, Williamson School P. 0., Pa .-.........-.- 22, 24, 66-70 


Wilmerding School of Industrial Arts, San Francisco, Cal.................---- € sala, tule alcistecesoreisls 79-81 


INDEX. Leoynks: 


Page. 
Wilmington Institute Drafting School, Wilmington, Del 280, 28 
Winona, Minn., Woodcock’s Watchmaking, Optical, and Engraving School 162 
Winsted, La., Gilbert Academy and Industrial College Beit a, cme aia rae Dene a ae 316, 317 
Winston-Salem, N. C., Slater Industrial and State Normal School 825, 826 
Winterthur, Switzerland, School for Metal Workers..........--..--00 ewceee eee cee een eee 1278-1280 
Women’s Educational and Industrial Union School, Boston, Ma 115-118 
Women’s Training School, St. Louis, Mo 124, 125 
Wood and Iron Work, State School for, Bruck a. d. Mur, Austria 524-526 
Wood and Metal Working, Diderot School of, Paris, France 785, 786 
Wood and Metal Working, H. Nicaise Trade School of, Ghent, Belgium ... 644-646 
Wood and stone carving, course in, North Bennet Street Industrial School, Boston, Mas alypsl 
Wood carving— 
POROONO IA eten r KOM Zen agi mkt & one k alccrente kon Mech on ok ovate sums peso tunes caves ace 1292-1294 
School of, Furtwangen, Baden 962, 963 
Woodcock’s Watchmaking, Optical, and Engraving School, Winona, Minn ................--- 162 


Wood industries, course in, Technological Industrial Museum, Vienna, Austria 
Wood Turning, State School for, Taechau, Austriz 
Woodwork and metal-work design, course in, Central School of Arts and Crafts, London, 


LDS OE le SO es SE ns ee eee 0 Es Se ee ee es eee hae 1077 
Woodworking— 
course in, Claflin University, Orangeburg, §. C..... 330 
course in, Hungarian industrial technical schools 1161 
coure im... Seate Industrial School: Budapest, Hungary 6.0.6... 0.0 sdeekeeeeaceseeceewseus 1164 
Beate PEhOGr 10m, BereeerOhennvea cA SUPA (occa cee come cuic ch cmswnecaeebcucicesee Sace deuce’ 507 
CATS SEN OO t OR Oe OTA MISE IN head wars orn 6 ea ie alae aisis slemicis Steels Sea |ENG Sieeie a Sass Se GE SARE AS 508-510 
Beate SCHOOLIGr. Ce BRUUenl. AMISLTIO, Oona. coe camaniece et ne cee an a cn oeecncuicau ae Haeeeueesaaelee 510-513 
SUB LCG AGE HORS Ti PSO cA EO UTER sore oc oycisie ace 21a oie ee ssisla wien ero Se a cigin siecle oe ste eje-die wise Sivoo een 5138, 514 
Ria OCNOOL tor tia ilein: ANISUMS occ Secs soe sienna enon anccmnmen tees suseccne ses Seneee es 514-516 
State School for, Laybach, Austria . eee 517 
State School for, Villach, Austria... : Brace - 519-521 
State Schoel for. Wallachisch Meseritsch, Austria... 20... cTie cnc ee ce awe cece nceeeen's 522-524 - 
Wool and worsted weaying, course in, Philadelphia Textile School and School of Industrial ae 
PAG ets en ee cca < Samos Spek esme noe ewe Pe eRe tee etn IE cre fc lotta atte oro tals opmiscsia tale wuplarsiniasnie Sstols ee eae 38 
Wool manufacturing, course in, Lowell Textile School, Lowell, Mass .............-----..-.--- 144 
Wool manufacturing. (See also Textile, etc.) 
Worcester, Mass., evening drawing school, American Steel and Wire Company........-....-- 279, 280 
Workingmen’s schools, Turin, Italy...............-- Netto interes eis ere we iateecle e's ote mot oape eles ieee 1195-1128 
Workmen and Foremen, National Practical school for, Cluny, France....-......-.--------- --. 744-747 
Workshop School of Electro-Technics of the Humanitarian Society, Milan, Italy.............- 1194 
MOE ROSS IROO! MOEA EE oe wea ois we) ae sie wnia eicininioewid/ sine nities ewiemwici= Se pieisin= els oe ee eects viele 1160 
x. 
Maorkomineie OMe cea teens, Mme lamGs on cect am emclemcterienps isa isie s/aicjeis iis eic/as sles aaawes=as= ae seca 1047-1054 
Young Men’s Christian Association School— 
LE TSR Dy WIDSSS AB see sor See See noe OO OSE ee Sd Scne MO DOn ROSSA COS SHE SSSR OSO oaaaneucoeerece aoe 214-218 
riod Oulart yen aUnthie) 22 se seek cm eee op meten arene Jaclvinls <c'=~ -ieyetein o> a ajeielniec oi ieie eto 218-223 
Young Men’s Christian Association schools, United States.........-.-...--------++e eee eee eee 211-223 
Young Women’s Christian Association Schoo]— 
BSE VUASO teeter aah ona lale ecw saline lam tim = wlminlmmnininmin isieiesini= =Je'n sin\ei=laiataiaiefete 111-115 
BPS ree cdagite oN Nese ta tata rata eel ie aie = clei ee Seis iricioelvig wir'elale tis mista te mrisiaimsiarele 122, 123 
SETaaT ering Nimes eee esse Seen s oe cele ae ae cate ome winnin eis stele less Seen een eeeee aaee 1235 124 
SNOT SR SING WS Ses SES eee Senco snes ones Sad RCS e CCMA RAC aa aan eau CUNBAE Semanescrrc akc 119-122 
Z. 
Zittau, Saxony, School for the Building Trades and Civil Engineering ...........----..------- 931-934 
Znaim, Austria, State School for the Earthenware I ndustry Baise ates sist ralet acieisinc aie ia one 530, 581 
Zurich, Switzerland— oy 
Schoollot Silk Weaving +... 0. =. -20c-ten-c- =< WPBnbas Beocid san Go SIO AH SRA AU SUDa SAS Rn OBennen 1280, 1281 
Trade School for Ladies’ Tailoring and Lingerie Making ............-.....-.----------+- 12738-1277 
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